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ITOSACHUTEJ/IbHASA 3AITNCKA



[lporpaMma 110 XHMHM Ha YpOBHe OCHOBHOro o0iiero o6pa3oBaHUs
CoCTaB/ieHa Ha OCHOBe TpeOOBaHWII K pe3y/lbTaTaM OCBOEHHSI OCHOBHOM
oOpa3oBare/ibHOM IMPOrpaMMbl OCHOBHOTO 00I1iero oOpa3oBaHus, TTpe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IMPOrpaMMbI
BOCTIMTAHUS U C YUYETOM KOHIIETILIUM TIPeTio/ilaBaHusl yueOHOTo TipeMeTa « X UMUsD»
B 00pa3oBaTe/IbHbIX OpraHu3alusax Poccuiickoit ®epepaliyu.

[IporpamMma 1o XWMUM [@éT TIpe/iCTaBleHWe O LiesiX, o0liedl cTpareruu
oOydyeHMs,, BOCIMTAaHWS M Ppa3BUTHSI OOydYarOIUXCS CpeJCTBAaMU y4ueOHOro
npeaMeTa,  yCTaHaB/AWBaeT  o0si3aTe/ibHOe — TIpeMETHOE  COJleprKaHMe,
npeJlyCMaTpUBaeT pacripefie/ieHle ero To KjaaccaM W CTPYKTypHUpPOBaHHE TI0
pa3zesiaM M TeMaM TIpOTpaMMbl TI0 XHUMHH, OIpeJe/isieT KOJHUUYeCTBEHHble U
KaueCTBeHHbIE XapaKTePUCTUKH cojieprKaHus, pPEeKOMEeHyeMYTO
10C/Ie/IoBaTelbHOCTh ~ M3YUeHWS] XWUMHM C  yUYETOM  MEXIpPeAMETHbIX |
BHYTDHUIIPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PACTHBIX
ocobeHHOCTeM 0OOyuaroluXcs, OrpejensieT BO3MOXHOCTH TipefMeTa  [ijIs
peanu3aiii TpeOOBAaHMM K pe3y/bTaTaM OCBOEHMS OCHOBHOM o0Opa3oBaTebHOM
TIPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00Iriero obpa3oBaHus, a Takxke TpeOOBaHUI K
pe3ysibTaTaM 00yueHHUs XMMUU Ha YPOBHe lie/iell u3yueHusl rpejiMeTa i OCHOBHBIX
BUJIOB yueOHO-TIO3HABATeSbHOU [leATeTbHOCTH O00ydYarollerocs Mo OCBOEHUIO
yueOHOTO Co/lep>KaHUS.

3HaHHWe XWMHH CIY)KUT OCHOBOW i1 (DOPMHUPOBAHHWS MHPOBO33PEHHS
oOyuaroIerocsi, ero mMpejCTaB/JeHUH O MaTepPHA/ILHOM eJUHCTBE MHPA, BaKHYIO
ponb WrparT (HopMUpyeMble XUMHUeH IpPe/ICTaB/IeHUs] O B3aWMOIPeBpAIleHHsIX
3Hepruv W 00 SBOJIOI[MH BeIeCTB B TIPUPOJle, O TMYTSIX pelleHus T/100ambHbBIX
1po0sieM YCTOMUMBOTO DPA3BUTHSI UEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCKOH,
TIHITIEBOM M 9KOJIOTUUeCKOH 0e30macHOCTH, Ipob/ieM 3/[paBOOXPaHEeHHUS.

V3yueHne XUMUH:

crocobCTByeT — peajiu3alldd  BO3MOXKHOCTEM  /ijii  CaMOpa3BUTHS U
dbopMrpoBaHys KybTYPbl TUUHOCTH, €€ 0011el U PyHKIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHUE MBIIUIEHHS W TBOPUECKHUX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBBIKOB HX CAMOCTOSITeJTbHOW y4yeOHOUW /leATesbHOCTH,
9KCTMepUMEeHTallbHbIX W HWCCAe/loBaTeIbCKUX YMeHUlM, HeoOXOJUMBbIX KaK B
TIOBCEJHEBHOM >KU3HU, TaK Y B NMPO(ECCUOHAIbHOM JeSTe/IbHOCTH;

3HAaKOMHUT CO CITel[u(UKOM HAyYHOTO MBIIIUIEHHS, 3aK/a/bIBA€T OCHOBBI
1[e/TOCTHOTO B3TJIsiZia Ha € JMHCTBO TIPUPO/IbI M UeIOBeKa, SBJISETCS OTBETCTBEHHBLIM
3TarioM B hOpMHUPOBAHNY eCTeCTBEHHO-HayYHOH TPaMOTHOCTH 00YUarOIIUXCS;

criocobcTByeT (OPMHPOBAaHWIO II@HHOCTHOTO OTHOIIEHHS K €eCTeCTBeHHO-
HayUHBIM 3HaHUSM, K TIpPUPO/ie, K Ue/loBeKY, BHOCHUT CBOM BKJIaJ| B 9KOJIOTHYECKOe
obpa3oBaHMe 00yJarOIIUXCS.

[aHHble HampaBjeHWss B O0yueHWHM XUMHK 00ecreurBarOTCs Crieldukoin
cofiep)kaHusi  yueOHOro  TipefiMeTa, KOTODBIA  SBJSIETCS  TelarorudecKd



a/lalITHPOBAaHHBIM OTpa)keHHeM 6a30BOM HayKW XMMUM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc x¥MuM Ha ypoBHE OCHOBHOT'O 00I1[ero oOpa3oBaHKsl OPUEHTHPOBaH Ha
ocBoeHHe O00ydarol[UMHUCS CHUCTEMBI TTepBOHAUATbHBIX TIOHATHNA XWUMHH, OCHOB
HEOPraHWYeCcKOM XWMHUM W  HEKOTOPbIX OTAebHBbIX 3HAUWMbIX TOHSTUMN
OpraHNYecKou XMMUM.

CTpyKTypa cofiepKaHusi MporpaMMbl M0 XMMUK C(POpMHPOBaHa Ha OCHOBe
CHUCTEeMHOr0 ToAxoja K eé u3ydeHuto. Coep’kaHue CKIabIBAeTCsl U3 CHUCTEMBI
TOHATUU O XMMHAUYECKOM 3JIeMeHTe Y BellleCTBe U CUCTeMbl IOHATUM 0 XUMUYECKOU
peakiu. OO6e 3TM CHUCTeMbl CTPYKTYPHO OpraHW30BaHbl I10 TIPUHLIUITY
TOC/Ie0BaTeIbHOTO Pa3BUTHS 3HAHUU Ha OCHOBE TeOPETUYECKUX Ipe/ICTaBIeHUuMN
PasHOro YpOBHS:

— aTOMHO-MOJIEKY/ISIPHOT'O YUeHHUsI Kak OCHOBBI BCETO eCTeCTBO3HAHMUS;

— Ilepuoguueckoro 3akoHa /1. V1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHa XWMUU;

— YUeHUs1 O CTPOEHHUU aTOMa U XUMUUECKOM CBSI3H;

— TIpe/iCTaB/ieHWuH 00 3/IeKTPOJIMTHUECKOW [AWCCOIMALIMA BeIecTB B
pacTBopax.

TeopeTnyeckre 3HaHWS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU
TIO/IyYeHHBIX U OCMbIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS TOC/IeJOBaTeIbHO OT OJHOTO
YPOBHSI K [IPYyTOMY, BBLITIOJHSS (YHKOMM OOBSCHEHWS U TIPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)XHOCTEH TPaKTUYeCKOTrO NMPUMEHEHUs U TOyUYeHUs!
V3y4yaeMbIX BelleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaBJISIIOLe HayYHOU KapTUHBI MHpa B JIOTHUKE
eé CHUCTeMHOW MPUPOJbI, 1IeHHOCTHOTO OTHOIIEHUS] K HAayyYHOMY 3HaHUIO U
MeTOJaM TMO3HaHUS B Hayke. V3yueHrWe XWUMHHU TMPOMCXOJUT C TpHB/IeUeHUEM
3HAaHUH W3 paHee W3YUeHHBIX YyueOHBIX TIpeaMeToB: «OKDPYKarOIMA MUP»,
«buonorus. 5-7 knaccbl» U «PuU3MKa. 7 Kaacc».

[Ipy wu3yyeHWH XUMHUA TIPOUCXOJUT (OPMHUPOBAHUE 3HAHUU OCHOB
XUMHUeCKON HayKd Kak 00/laCTM COBPEMEHHOTO eCTeCTBO3HAHWS, MPaKTHUeCKOou
JleATeJIbHOCTU YesioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUDPOBOW KYJ/IbTYPBI.
3afaua y4yeOHOro mpegMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HaHUN — Ba)KHEHIINX (DAKTOB, MOHITHH, 3aKOHOB 1 TeOpeTUUeCKUX TTO/I0’KEHUH,
JOCTYMHBIX 000011[eHHii MHUPOBO33DEHUECKOTO XapakTepa, s3blka HayKH, B
NpuoOIlleHNM K HAay4YHbIM MeTo/laM TI03HaHUsI TIPU U3YUeHUM BeIecTB WU
XUMUYECKUX peakuii, B GOPMUPOBaHWY W Pa3BUTUU MO3HABaTe/IbHBIX YMEHUU U
WX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-UCC/Ie[0BaTeNbCKOM
JesiTeTIbHOCTW, OCBOEHWU TIpaBW/I Oe3omacHoro obparieHUsi C BelecTBaMd B
TIOBCE/IHEBHOM >KU3HU.

[Tpu “3yueHNM XMMHK Ha YPOBHE OCHOBHOTO 0OIero oOpa30BaHMs Ba)KHOE
3HaueHue TIPUoOpe/M Takue 11e/H, Kak:



— (¢dopMHpoBaHWe WHTE/JIEKTyallbHO pa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaMOCTOSTE/ILHOMY TPHUHATHIO peIlieHuH,
CTI0COOHO¥ a/IanTHPOBAThLCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSM JKU3HU;

—  HarpaB/IeHHOCTh 00ydeHHWs Ha CHCTeMaTHUeCcKoe MpHoOIeHre
oOyuaroluxcs K CaMOCTOSITE/IbHOM T103HABaTe/IbHOM IeSITe/TbHOCTH, HayUHBLIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBAIIMIO M pa3BUTHE CMOCOOHOCTEM K
XUMWU;

— obecrieueHue yC/IOBUM, CTIOCOOCTBYIOIUX TTPUOOPETEHHIO 00yYarOIMMHCS
OTbITa pa3HOOOpa3HOl [eATebHOCTH, TMO3HAHUSI W CaMOIIO3HAHHS, K/TFOUeBbIX
HaBBIKOB (K/IFOUEBLIX KOMITETEHIIWI), UMEIOIUX yHHUBepcaibHOe 3HaueHue [
Pa3/IUUHBIX BUIOB JesITe/IbHOCTH;

— (dopmupoBaHue o0Iel (YHKIIMOHATLHOM UM eCTeCTBeHHO-HayuHOM
IPaMOTHOCTH, B TOM UHCJe YyMeHUN OOBSICHATb U OlIeHWBaTh SIBJIEHUS
OKDY’Kalolllero Mupa, MCIOJb3ysl 3HAaHUS U OMbIT, TOJIydeHHbIe TIPU H3yUeHUH
XUMHH, TIPUMEHSTb WX TIPU peIlleHnd TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/IOBOM JleATeTbHOCTY;

— QopmupoBaHWe y O00yYarOIMXCS TyMaHUCTUUECKHX  OTHOIIIEHHH,
MOHVMAaHUs 1[eHHOCTU XWUMHWUYeCKUX 3HaHWW [jid BBIPAOOTKH 3KOJIOTHUYECKH
1je/lecoo0pa3HOro TIOBefleHHsI B OBITY U TPYAOBOM [JesSTeIbHOCTU B IeJAX
COXPaHEeHHsI CBOEro 37I0POBbsI U OKPY Karolliei PUPOAHON Cpebl;

— pa3BUTHe MOTHBAl[MM K 00ydeHHIO, CIIOCOOHOCTeW K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO Ha OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Tpoduisi ¥ HarpaB/IeHHOCTH JalbHeNIIero
obyueHwMs.

OO61lee yMC/IO YacoB, OTBeAEHHBIX /i1 H3yYeHUS] XWMHWM Ha YypOBHe
OCHOBHOT0O 00111ero o6pa3oBaHusi, coctaB/sieT 136 yacoB: B 8 Knacce — 68 uacos (2
yaca B HeJie/10), B 9 K/acce — 68 yacoB (2 yaca B HeJle/lio).



COJEPKAHUE OBYUEHUSA

8 KV/IACC

IlepBoHaYa/IbHbIEe XUMUYECKHE MIOHATHS

[Ipegmer xyMuu. Posib XMMUM B )KU3HU 4yesioBeKa. XUMUS B CHUCTeMe Hayk.
Tena u BemectBa. ®dusnMyeckre CBOMCTBA BeIeCTB. ArperatHoe COCTOSIHUE
BelecTB. [loHATHE O MeTOjax MO3HaHUSI B XUMUW. UMCThie BeljecTBa U CMECH.
CriocobbI pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYecKue 3j1eMeHTbl. CHUMBOJIbI XUMHUUeCKUX
571eMeHTOB. [IpoCThIe U C/I0)KHbIe BelljeCcTBa. ATOMHO-MOJIEKYJ/IIPHOE YUeHUe.

Xumuueckasi ¢opMysna. BaneHTHOCTb aTOMOB XWUMMUUECKUX 3/1€MEeHTOB.
3aKOH TIOCTOSIHCTBAa CoOcCTaBa BelleCcTB. (OTHOCWTe/bHasg AaTOMHas Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XMMHAUeCKOr0 371eMeHTa B
COeIUHEHWHU.

KosmmuectBo BemjectBa. Mosib. MosisipHast Macca. B3avMOCBs3b KOJIMYeCTBa,
MacChl W 4YMC/Ia CTPYKTYPHBIX eAuHML] BellecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COeIMHEeHUHN.

®du3nyeckre U XMMUYeCKre sBJeHHs. XMMUYeCKasl peaklys U eé TpU3HaKHU.
3aKOH COXpaHeHUs] MacChl BelleCcTB. XuUMHUUeckue ypaBHeHus. Kiaccudukaiys
XUMUUECKHX peakiuii (coeJuHeHus1, Pa3/ioyKeHusl, 3aMellleHus], 0OMeHa).

Xumuueckuii 53KcnepumeHm:

3HAaKOMCTBO C XMMWUYECKOM TIOCY/IOH, TIpaBWaMH pPaboThl B /1abopaTOpUH |
TIpréMaMu oOpartrieHust ¢ labopaTOpHBIM 000PYZOBaHUEM, M3yUeHWe U OIMMCaHUe
GbU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKMX BeIeCcTB, HabJIo/jeHne
¢busnueckux (riaBeHUWe BOCKa, TasiHUMe Jb/la, pacTUpaHWe caxapa B CTYIIKe,
KUMEeHWe U KOHJEeHCalWs BOJbI) U XMMHUUECKHUX (FOpeHuWe CBeuM, TNpPOKajMBaHUe
MeJHOM TTPOBOJIOKH, B3aMOJIEMCTBHE Mejla C KUC/IOTOM) sIBJIeHUH, HabJTiojeHre U
OMNMCaHWe TMPU3HAKOB TPOTEKAHUS XMMHUUECKUX peaklui (pas3/jo)keHue caxapa,
B3aMMO/IENICTBUE CEePHON KHCJIOTBI C XJIOPUOM Oapus, pa3/ioxkeHUe TUIPOKCHA
Meau (II) mpu HarpeBaHuU, B3aUMO/IeHCTBUE Kejie3a C pacTBopoM coiu Meau (II),
M3ydeHue CIocOOOB pasfiesieHHsi CMeceii: C TIOMOILbI0 MarHuTa, (UIbTpOBaHKe,
BbI[TapMBaHUe, AUCTU/ISILYS, XpoMaTorpadusi, TipoBe/ieHre OUMCTKU TTOBapeHHOMU
coivd, HabmofeHWe W OMUCaHWe  pe3y/bTaTOB  IIPOBE/IEHUs]  OIIbITa,
WUTFOCTPUPYIOI[Er0 3aKOH COXpaHeHWsl MacChl, CO3[laHue Mo/jiejied MOJIeKY/I
(LmapocTep>KHeBBIX).

Ba)kHel1ie npe/iCTaBUTE/IM HeOPraHMueCcKUX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 3neMeHT U IpOCToe
BelllecTBO. HaxokgeHue KuCI0poAa B mpupofe, ¢Gu3NueckKue W XUMUUeCKHUe
cBoiictBa (peakuyu ropeHusi). Okcuabl. I[Ipumenenue kuciopoga. CriocoObl
MoJiyueHusi Kucaopoja B JiabopaTopuM U TIPOMBILLJIEHHOCTH. KpyroBopot
KUcopoAa B mpupo/ie. O30H — a/ioTporHas MoAu(uKaLus KUCJA0poa.



TennoBor 3¢(deKT XMMUUeCKOW peaklyd, TEPMOXMMHUYECKHe ypaBHEHWMS,
9K30- M 3HJOTepMHYeCcKue peaklyu. TomMBO: yroib U MeTaH. 3arpsisHeHue
BO3/lyXa, yCUJIeHWe MapHUKOBOrO0 3(peKTa, pa3pylleHre 030HOBOTrO CJIOS.

Bopopon — s71eMeHT M MpOCTOe BelecTBo. HaxozpeHwe Bopopoja B
npuposie, Gu3NUeckrue W XUMWYECKHe CBOKWCTBa, TIPUMEHEHHe, CIoCOObI
ro1y4yeHus. KucioTsl ¥ COu.

MonsipHbIii 00bE€M ra30B. PacuéTel 110 XUMHUUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Bojga kak pacTtBopuresib. PacTBOpBI.
HacrpleHHble U HeHachIlLleHHbIe PacTBOPBL. PacTBOPUMOCTE BeleCTB B BOJE.
MaccoBas 0751 BellleCTBa B paCTBOpe. XMMHUYeCKHe CBOMCTBA BOAbL. OCHOBaHMS.
Ponb pacTBOpPOB B MpUpOJe U B )KWU3HU YesioBeKa. KpyroBopoT BOAbl B MPUPOZE.
3arpsi3HeHue NpUpOAHbIX BOJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOJ,.

Knaccudukaiiyss HeopraHuueckux coeguHeHu. Okcuppl. Kaccudukaius
OKCHZIOB:  comneoOpa3ytorue  (OCHOBHbIe, KHCJOTHble, aMdoTepHbIe) U
HecosieoOpa3sywoiiye. HomeHknaTypa okcujgoB. Pusnueckde U XHMHYECKHe
CBOMCTBa OKCU/OB. [loyueHre OKCH/OB.

OcHoBanusi. Knaccudukaiusi OCHOBaHMM: IIEI0OUM W HepacCTBOPUMBbIE
ocHOBaHHUs. HomeHKnaTypa ocHOBaHuW. ®PU3NUeCKWe U XHWMUUYECKHe CBOWCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucinor. HomeHknaTypa KUcaoT. @usnueckue U
XMMUYEeCKHe CBOMCTBA KUCAOT. Pspa akthBHOcTh Meta/uioB H. H. Beketora.
[TonyyeHue KUCIIOT.

Comm. Homenknatypa cosier. dusndeckue M XUMMUYeCKUEe CBOMCTBA COJIEU.
[TonyyeHue coJien.

['eHeTHMUecKasi CBSI3b MeXX/ly K/laCCaMU HeOpPraHUUeCKHUX COeIMHeHUH.

Xumuueckuil 3KkcnepumeHm:

KaueCcTBEHHOe Orpe/ie/ieHre COZlepKaHusl KUC/I0po/ia B BO3yXe, MOTy4YeHue,
cobupaHve, paclio3HaBaHWe U U3ydyeHWe CBOWCTB KUC/I0poOJa, HabsojeHue
B3aMMO/IEMCTBUSI BeIlleCTB C KHUCJIOPOAOM W YC/JOBUS BO3HUKHOBEHUSI U
TpeKpallleHusi ropeHus (ToOXKapa), O3HaKOMJIeHHWe ¢ oOpaslamMu OKCHIOB U
OlMCaHHe WX CBOWCTB, TIO/yYeHWe, coOOWpaHHe, pacrio3HaBaHWe W U3yueHHe
CBOWCTB BOZiOpo/ia (TopeHMe), B3auMOZeHCTBHe Bogopoga ¢ okcugoM menau (II)
(BO3MO’KHO HCIIO/Ib30BaHUE BUJeoMaTepuasioB), HabmoeHe 00pas3iioB BellecTB
KOmMuecTBOM 1 Momb, HCChefioBaHHMe 0COOeHHOCTel DPACTBOPEHUs BeIeCTB C
pas/iMuHOM PpPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pacTBOPOB C OMpeJe/éHHOU
MacCCOBOM [10Jiel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BO/IbI C MeTasylaMu
(HaTpyeM U KaibliueM) (BO3MOXXHO HCIIO/b30BaHHe BH/eOMaTepHasioB),
uccieoBaHe 00paslioB  HeOpraHWYecKuMX BeleCTB pa3/iMyHbIX  KJ/1acCOB,
HabmoieHre U3MeHeHHsI OKpaCKU MHIWKAaTOPOB B PacTBOpax KUC/IOT U IIe/Iouel,
v3yueHue B3aumojielcTBUsl okcuzaa Meau (II) ¢ pacTBopom cepHOUM KMC/IOTHI,
KUC/JIOT C MeTaj/lylaMH, peakUWd HeuTpaiu3aldd, ToJyuyeHhe HepacTBOPUMBIX
OCHOBaHWUM, BBITECHEHHe OJHOIO MeTasla APYTMM M3 pacTBOpa COJIH, pelleHHe



3KCIepUMeHTabHbIX 33Jjau 10 TeMe «BakHellllMe KiacChl HeOpraHUUeCcKUX
COoeIMHEHU».

IMepuoaniueckui 3axkoH u Ilepuoguueckasi cucTeMa XHUMHUYECKHX
anemeHToB [I. W. MenpeneeBa. CTpoeHue aroMoB. XuUMHYeCKas CBfi3b.
OKHC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKiuu

[lepBble MOMBITKM KAaCCU(UKALMM XUMHUUECKUX 37eMeHTOB. [loHsiTue o
rpyMax CXOJHBIX 3JIEMEHTOB (ILeJIOUHble U I[e/IOUHO3eMe/IbHbIe MeTasllbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aMbOTepHbIe OKCU/IBI
Y TUPOKCU/IBIL.

[Tepromnueckuii 3akoH. [lepuoanueckass cucTeMa XMMUUECKUX 371eMeHTOB /1.
. Menpeneera. KopoTkonepuogHasi ¥ JJIMHHONEpUOJHAast  (POPMBI
[TepriogruecKOr CUCTeMbI XUMHUUeCKUX 3yemeHTOB 1. . MengeneeBa. [lepuoabl
v rpynnbl. dPuUsrueckur CMBICA TOPSAKOBOIO HOMepa, HOMEpOB Mepuoja U
TPYMNIBI 3/7IEMEHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX szep. VI3oTomnsl. DneKTpoHsbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuognueckor cuctembl /1. V. MeHpeneeBa. XapaKTepUCTUKa XUMHUYECKOTO
371eMeHTa T10 ero rosokeHuto B [lepuoanueckoit cucteme [1. . MeHeneeBa.

3aKOHOMEPHOCTM W3MEeHeHUsl pajuyca aTOMOB XUMUUECKUX 3J1EMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/UIMUeCKUX CBOMCTB MO FPyMaM U Mepruoiam.

3Hauenue [lepuoanyeckoro 3akoHa u [Tlepuoanueckor CUCTeMbl XUMUYECKHAX
57IeMEHTOB [/Is1 Pa3BUTHSI HayKu W TpakTWku. [I. VI. MeHgeneeB — y4éHbId U
rpakjaHuH.

Xumuueckasi cBsisb. KoBasieHTHasi (MOJsipHasi U HeMoJisipHasi) CBSI3b.
O/IeKTPOOTPULIATETbHOCTh XUMHAUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crenienb  okuc/ieHus.  OKMCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  PEaKLUU.
[Iporiecchl OKMC/IeHUs1 U BOCCTaHOB/IeHUs. OKUCIUTE/A U BOCCTAHOBUTEJIH.

Xumuueckutil 3KcnepumeHm:

n3ydyeHre oOpa3I[0B BeIl[eCTB META//IOB W HEMETa/l/IoB, B3auMOZENCTBUe
TMAPOKCHA LMHKa C pacTBOpaMM KWUCJIOT W 1e/ioYeM, TpOBeJieHre OIbITOB,
WUTKOCTPUPYIOLUX ~ TNPUMEPbl  OKWUCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX  peakLun
(ropeHue, peakLiMM pas3/iOKeHUsl, COeJUHEHNS).

MesicnpeomemHble ces3u

Peanu3aiuss MeXXrnpegMeTHbIX CBs3€M IIPM U3yYeHUHM XUMUKA B 8 Kiacce
OCYIIIeCTB/ISIETCST 4epe3 UCMO/Ab30BaHME KaK OOIL[UX ecTeCTBeHHO-HayUYHbIX
TIOHATHM, TaK Y TOHATUU, SBJISIOLIUXCS CUCTEMHBIMU JJI1 OTJE/bHBIX MPeJMeTOB
eCTeCTBEeHHO-Hay4YHOT O LIUKJ/IA.

OO61ue ecTeCTBeHHO-HayUHble TIOHSATHS: HayuHbIM (DaKT, TUIIOTe3a, Teopus,
3aKOH, aHa/u3, CHUHTe3, KjaccudUKanus, TepHOAUYHOCTh, HabmomeHue,
5KCIIePUMEHT, MO/|e/TMPpOBaHue, U3MepeHune, MO/ie/ib, SIBJIeHUe.

®u3nKa: MaTepusi, aTOM, 53JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
W30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYyJa, 3JIEKTPUUYECKUU 3apsif], BelleCTBO, TeJo,



00BEM, arperaTHoe COCTOSIHUE Bell[eCTBa, ra3, (pu3nueckve BeUUWHbBI, eIUHHULIbI
v3MepeHus, KOCMOC, I/IaHeTbl, 3Bé31bl, CoJsiHLIe.

Buosorus: poTocunTe3, AbixaHue, 6uocdepa.

['eorpadus: armocdepa, rugpochepa, MUHepaabl, TOPHbIe TOPOJBI,
T10J1e3Hble VMCKOoIlaeMble, TOIIMBO, BOJHbIE PeCypChl.

9 K/IACC

BeiecTBo 1 XMMHUYeCKas peakLus

[Tepromnueckuii 3akoH. [lepuoanueckass cucTeMa XMUMUUECKUX 371eMeHTOB /1.
W. MenpgeneeBa. CtpoeHre aTOMOB. 3aKOHOMEDHOCTH B HW3MEHEHWM CBOWCTB
XUMHYECKUX SJIEMEHTOB TIePBbIX TPEX TMEepUOJOB, Kalus, KaJbLUs M UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHHWeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHHWeM UX aTOMOB.

CtpoeHue BelleCcTBa: BHU/Jbl XMMHUUECKOW CBSI3U. THIbI KPUCTaJTMUECKUX
PELIETOK, 3aBUCMMOCTh CBOWMCTB BeLeCTBa OT THIIA KPUCTa/UIMUeCKOW PElIEéTKU U
BH/la XUMHUYECKOU CBSI3U.

Krnaccugukanuss 1 HOMeHK/IaTypa HeOpraHuveCKuX BelecTB. XUMHYeCcKHe
CBOMCTBA BeIlleCTB, OTHOCALIMXCS K Ppas3/IMUHbIM KJjaccaM HeopraHu4eCKux
COeJMHEeHWM, TeHeTUUeCKas CBA3b HeOpPraHM4YeCKUX BelecTB.

Krnaccudukaiysi XuMUUYecKrx peakiyid 1o pa3/IMuHbIM TIpU3HaKam (10 YnucIy
YW COCTaBy YuyaCTBYIOL[MX B peakLUU BeIecTB, MO TeryioBoMy 3(dekrty, To
W3MEHEeHHUIO CTelleHell OKUC/eHUs] XUMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTHIO0 KaTanu3aTopa). JK30- U SHJ0TepMUUYeCKUe peakLiuv, TePMOXUMUUeCKUe
ypaBHEHUS.

[ToHsATHE O CKOPOCTM XUMHWUecKol peakiuu. [loHsaTve 00 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [IOHsiTUe 0 TOMOTeHHBIX U TeTepOreHHbIX
peakuusx. [lonsatue o katanuse. [IoHaTHe 0 XMMHUUeCKOM paBHOBecUU. DakTOpHI,
B/IMSIIOLE HA CKOPOCTb XWMHUUECKOW peakUWd U T0JI0KEeHHWe XUMHYeCKOro

paBHOBECHSI.
OKHCUTETbHO-BOCCTAHOBUTETbHBIE  PeaKI[iW,  3JIEKTPOHHBIM  OasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLuu. CocrasiieHne ypaBHEHUU

OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ PEakI[iid C  MCIOJb30BaHHMEM  MeTOoJa
3JIEKTPOHHOTO OasaHca.

Teopus 3/1€KTPOTUTAYECKON AUCCOIMALINK. DMEKTPOJIUTEI U He3JIEKTPOJIUTHI.
KaTnoHbl, aHWOHBI. MeXaHW3M [AWCCOI[MAI[M BeIeCTB C Pa3/WYHBIMU BHIAMH
XUMHUeCcKoM cBsi3u. CTerneHb Auccolyaiyyi. CHIbHbIE U c/1a0ble 3/IeKTPO/IUTHI.

Peakiiuy MOHHOTO 0OMeHa. Y C/I0BUS TIPOTEeKaHUS peakiii MIOHHOTrO0 0bMeHa,
TO/IHbIE M COKpall[éHHble HOHHBbIEe ypaBHeHUs1 peakiuil. CBOIWCTBa KHCJIOT,
OCHOBaHMM U cCofell B CBeTe TpeACTaBlAeHUM 00 371eKTPOIUTUUYEeCKOU
avccorualuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHATHE O TU/IPOJIH3e COMei.

Xumuueckutl 3KcnepumeHm:

O3HaKOMJ/IeHHWEe C MOJeNsIMU KPUCTA/NTHUeCKUX pelIéTOK HeopraHUuuecKux
Bell[eCTB — MeTa//IOB U HeMeTa/sioB (rpadura U asMasa), C/I0XKHBIX BellleCTB
(x7opuia HaTpus), UCCIe[0BaHe 3aBUCUMOCTH CKOPOCTH XHMMUECKOH peakluu



OT BO3[EWCTBUS Ppa3/UUHBbIX (DAKTOPOB, MCC/Ie[OBaHUE 3JIEKTPOMPOBOJHOCTH
pacTBOPOB BeLLeCTB, IMpoLiecca [AWCCOLMAlMA KUCIOT, LIejloued U Comeu
(BO3MOXXHO  HWCIIONb30BaHWE BHUJEO MaTepuajioB), TIPOBeJeHHEe  OIbITOB,
WITIOCTPUPYIOIIUX ~ TMPU3HAKM  TPOTEKAaHUs  peakiuii HMOHHOTO  oOMeHa
(obpa3oBaHue ocajKa, BblfesieHWMe Tra3a, oOpa3oBaHWe BObl), OIIBITOB,
WUTKOCTPUPYIOLMUX ~ TNPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTEBHBIX  peaklui
(ropeHue, peakLMy pas/OXKeHUs, COeJUHEHMs), paclio3HaBaHUEe HeopraHUu4eCKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peakluii Ha HOHbI, pelleHue
JKCIepuMeHTabHbIX 3aJay.

HemeTan/ibl 4 UX COeANHEHUSA

Obijasi  xapakTepucThka TasoreHoB. OcCO0eHHOCTH CTPOeHHWs aTOMOB,
XapakTepHble cTereHu okucieHusi. CTpoeHUWe U (PU3MUeCKre CBOMCTBA IMPOCTBIX
Bel[eCTB — TrajoreHoB. XWMHYeCKMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3aMMOJeCTBME C MeTa/l/laMd, HeMeTa/ljlaMH, lLieiouyaMu). XJIOPOBOJOPOZ,.
ConsiHasi KMC/0Ta, XMMUYECKHWe CBOMCTBA, MOJyyeHUWe, NpuMeHeHue. [lelicTBue
XJI0pa U XJIOPOBOJIOPOJia Ha OpPraHW3M 4YesioBeKa. BakHelime X/I0pyUAbl U HX
Haxo’KJeHue B TIPUPOJe.

OO61ast xapakrepucTtika 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTU CTpPOeHUs
aTOMOB, XapakKTepHble CTereHd OKucieHUs. CTpoeHwe U (r3UUeCKHe CBOWCTBA
MIPOCTBIX BeLeCTB — KUCA0PO/a U Cepbl. AJIZIOTPOIHbIe MOAUUKALIMK KMC/IOPOAa
U cepbl. XuMuueckrde cBoucTBa cepbl. CepoBOJIOpO/, CTpOeHue, (pu3nueckuie U
xuMuyeckue cBorcTBa. OKCU/IbI Cepbl Kak MpeACTaBUTeN KUCIOTHBIX OKCHJIOB.
CepHass KuC/IOTa, ¢uU3NUeCKWe ¢ XUMHUeCKWe CBoMcTBa (oOmue Kak
Tpe/iCTaBUTeNsI  Kjacca KUCIOT W crieluduueckye). XHUMUUeCKUe peakluy,
Jie)kaljie B OCHOBe TIPOMBIILJIEHHOTO criocoba ToJ/iyuyeHrsi CepHOW KHUCJIOTHI.
[TpumeHeHUe cepHOU KUCA0ThI. COMM CePHOM KMCIOThI, KaUeCTBeHHas peaklys Ha
cysibar-uoH. HaxoxxeHre cepbl U e€ coelMHEHWW B mpupoje. XUMHYECKoe
3arpsi3HeHre OKpY»Katollleld Cpefbl COeJUHEHUSIMU Cepbl (KWUCIOTHBIE [OXU,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), ClIOCOOBI ero rnpeAoTBpalLeHusl.

OO61iast xapakTepucTuKa 3/eMeHTOB VA-rpymmnbl. OcobeHHOCTH CTpOoeHUs
aTOMOB, XapaKTepHble CTeNeHW OKHUCJ/IeHHs. A30T, paclpoCTpaHeHWe B INPUPO/JE,
¢bu3nueckre U XxuMrUueckue cBoiictBa. KpyroBopor a3oTa B npupojie. AMMHAK, ero
(bur3nueckue U XMMUUYeCKre CBOWCTBA, MoJyueHre U npuMeHeHue. Covi aMMOHUS,
vx ¢ur3nueckue U XuMuJeckre CBOMCTBa, puMeHeHue. KauecTBeHHasi peakliysi Ha
VOHbl aMMOHMs. A30THas KUCJIOTa, eé moJjiyueHue, (U3NuecKrue U XUMUUeCKUue
cBoiicTBa (0Ol[Me Kak TMpeAcTaBUTeNsT Kjaacca KHUC/IOT W creluduueckue).
Wcrnonb3oBaHWe HUTPAaTOB U COJIe AaMMOHUST B KaueCTBe MUHEepPa/bHbIX
yaobpeHuii. XuMuueckoe 3arpsisHeHre OKpYy»Katolllel cpefibl COeIMHeHUsIMU a30Ta
(KUC/IOTHBIE [I0XKAMW, 3arpsi3HeHWe BO3/yxa, MOuBbl U BogAoéMOB). Docdop,
a/uiIoTponHble Mojudukaimu ¢ocdopa, usrueckue U XMMUUeCKHe CBOMCTBaA.
Oxkcup docdopa (V) u dpochopHasi KucaoTa, pusnueckre ¥ XuMHAUYeCKue CBOMCTBa,
nosyueHue. Vcrosib3oBaHue hocdaToB B KauecTBe MUHEPAILHBIX y100peHuUH.



OOb1jasi xapakTepucTuka 31eMeHTOB [VA-rpymnmbl. Ocob0eHHOCTH CTpPOeHHs
aTOMOB,  XapaKTepHble  CTeleéHW  OKUCJIeHHS.  YTJIepoJ,  a/JIOTPOITHbIE
MoAUGUKALIUYM, pacrpoCTpaHeHue B TIpUpofie, GusnMyecke U XUMHUUECKHUe
cBoricTBa. Ajfcopbuusi. KpyroBopot yriepoga B mipupoje. OKcUpl yriaepoja, Ux
dbu3nueckue W XUMUYECKUe CBOMCTBA, /[eMCTBHE Ha >KUBble OpraHU3MBbI,
ToJiyueHre W TIpUMeHeHHe. OJKOJIoTUUecKrde Tpo0/ieMbl, CBsI3aHHbIE C OKCHOM
yrnepoaa (IV), rurote3a T/00anbHOTO TIOTEIVIEHWS KAMMaTa, ITAapHUKOBBIN
3¢ dekT. YrosbHas KUCI0TA U eé Cod, UX (r3nueckrue U XMMUUecKre CBOMCTBA,
mojiyueHde W TpuMeHeHWe. KauecTBeHHasi peakiyss Ha KapOOHaT-HOHBI.
Wcnonp3oBaHue KapOoHAaTOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CeThCKOM
XO35IUCTBe.

[TepBoHaya/bHbIe MOHATHSI 006 OpraHUYecKUX BellleCTBax Kak O COeAUHEHHUIX
yriaepoja (MeTaH, 3TaH, STU/IeH, alleTUIeH, 3TaHOJI, TJIMLEPUH, YKCYCHas KUC/I0Ta).
[Ipypo/iHble WCTOUHMKHK YIJIEBOJIOPO/IOB (YyroJsib, MPUPOAHBIM Ta3, He(Th),
MIPOAYKTBI UX TiepepaboTKu (OeH3WH), WX pO/ib B OBITYy W IPOMBIILJIEHHOCTH.
[ToHsATHE 0 OMOOrUUEeCKHN BaXKHBIX BeITleCTBAX: KUPAX, Oe/lkax, yriaeBojax — U UX
pOJM B JKWA3HM uUejioBeKa. MarepuaqbHOe €UHCTBO OpraHUYecKuxXx U
HeopraHWYeCcKUX COe/JMHeHUMN.

KpemHuii, ero @usndueckhe U XHMUUECKUe CBOMCTBa, TOJiyueHUe U
npuMmeHeHnre. CoeguHeHWs KpeMHHUsi B mpupoge. OOiue mpezacTaBieHus: 00
okcuge kpemHus (IV) u kpemHueBor KucioTe. CAMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TIPOMBIILIJIEHHOCTH. Ba)kHellline CTpOUTe/bHbIE MaTepUasibl: KepaMuKa,
CTeK/I0, 1ieMeHT, 6eToH, >keme300eToH. IIpo6iemMbl 6e301MacHOTO MCIOIb30BaHUS
CTPOUTEBHBIX MaTePUA/IOB B NOBCEJHEBHOM YKU3HHU.

Xumuueckutl 3kcnepumeHm:

n3ydyeHre 0Opa3lioB HEOPraHWYeCKUX BellecTB, CBOWCTB COJSTHOWM KHCJ/IOTHI,
TIpOBe/IeHre KaueCTBeHHBIX Peaki[iii Ha XJIOPW/I-MOHbI U HabJito/leHre TIPU3HAKOB
VX TIPOTeKaHUs, OIbIThl, OTpakaroiue (unueckKrue U XUMUUYECKUe CBOWMCTBa
rajJiorTeHOB M WX CoeJuMHeHHN (BO3MOKHO HCII0/Ib30BaHUE BU/leOMaTepUasion),
O3HaKoMm/ieHHe C oOpa3lamMu XJIOpUAOB (TajJioTeHUIOB), O3HAKOMJIEHHWEe C
obpa3ilaMu  ceppl U €€  COeIUHEHUSMU  (BO3MOXKHO  HCIIO/Ib30BaHUe
BUZleoMaTepuasioB), Hab/roeHre mpoliecca oOyr/MBaHUsSI caxapa Toj JelcTBreM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThl, W3y4YeHHWe XHUMUUECKHUX CBOWCTB
pa30aBIeHHOM CepHOI KMCJ/IOThI, IPOBeIeHHe KaueCTBeHHOM Peaki[iy Ha Cy/bdaT-
WOH U HabsroZieHWe TIpu3HakKa e€ TMpOTeKaHUsl, O3HaKOMJieHHe C (PU3NdYeCKUMHU
CcBOlCcTBaMHU a3oTa, ¢ocdhopa M HUX coeAuHEHUN (BO3MOXXHO MCIIO/Ib30BaHUE
BUJleOMaTepUaioB), oOpa3rjaMu a30THBIX U (HOChOPHBIX yAOOpeHHH, MoMyUueHue,
cobupaHue, paclio3HaBaHWe U U3ydyeHWe CBONCTB amMMHuaka, IIpoBefieHUe
KaueCTBEHHbIX Deakl[Mid Ha MOH aMMOHHUSA U ¢ocaT-uoH U M3yyeHUe MPU3HAKOB
VX IPOTEKaHHWsl, B3aUMO/IeNCTBUE KOHL|EHTPUPOBAHHOM a30THOW KMCJIOThI C Me/IbIO
(BO3MOXXHO  HCIIO/Ib30BaHHWE  BHJeOMaTepuasoB), V3yuyeHue  MoJeJen
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, ¢y/iepeHa, O3HaKOMJIEHHEe C
TIpOI[eCcCOM aZicopOIly pacTBOPEHHBIX BEIeCTB AKTUBUPOBAaHHBIM YIJIEM U



YCTPONCTBOM MPOTHBOrasa, MojayueHre, coOrMpaHue, pacrio3HaBaHWe U H3yuyeHHe
CBOMCTB YT/IEKHC/IOTO ra3a, MpoBe/leHre KaueCTBeHHbIX peakivii Ha KapboHaT U
CUUKAT-UOHbl Y HW3yueHWe TPU3HAKOB HX TIPOTEKaHUsi, O3HAKOMJIEHWe C
MPOAYKIMeH CUIMKAaTHOW MPOMBIIIJIEHHOCTH, pelleHre 3SKCIepUMEeHTa/IbHbIX
3a/1au 110 TeMe «BakHeuIe HeMeTa/l/Tbl U UX COeJUHEHUS».

MeTtanibl 4 MX COeJMHEHUS

OO011jasi XapaKTepUCTHKA XUMUUECKUX 3/IEMEHTOB — METa/IJIOB Ha OCHOBaHUH
X TmonokeHusi B Ilepuoanyeckor cucrteMe XWMUYeCcKUx »3jeMmeHToB [I. .
MeHgeneeBa 1 ctpoeHusi aToMOB. CTpoeHre MeTasioB. MeTasinueckasi CBsi3b U
MeTa//TMyecKasi  KpUCTa/uIMuecKass  pelléTka.  JJeKTPOXUMHUUYeCKUM  psf
HaTpsDKeHU# MeTasiioB. @u3nyeckre U XMMUUeCKWe CBOMCTBa MeTas/uioB. Obiiue
crocobbl ToyyeHUss MeTaiioB. [IoHATHEe O KOPPO3UM MeTaslyIoB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBbl (CTaib, YyryH, AHOPaJOMHHUMH,
OpoH3a) U uX MpUMeHeHre B ObITY 1 TIPOMBILLITIEHHOCTH.

[ITesiouHbIe MeTa/ibl: TO/IOKeHHWe B [leproguueckol crcTeMe XUMHYECKUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe WX aTOMOB, HaxOX[eHUe B TIPUPOJe.
du3nuecKkre U XMMHUUYeCKue CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U
TUAPOKCUBLI HaTpusi M Kanus. [IpumMeHeHMe 11IeJIOUHBIX MeETa/VIOB U HUX
COoeIMHEeHUH.

[IlesiouHO3€Me/IbHBIE MeTa//Ibl MarHWM W KaJbLUM: TOJIO)KEHHWEe B
[Tepriognueckor crcTeMe xMMHYecKux 3jeMeHTOB [I. V1. MeHeneeBa, CTpoeHue
VX aTOMOB, HaxOX/leHue B rpupoe. Prusnueckre U XUMUYeCKUe CBOMCTBA MarHus
U Kaablus. BaHeuinue coeiuHeHWs] KaiblLds (OKCUZ, TUADPOKCH[, COJIN).
JKécTkoCTh BOJBI U CTIOCOOLI €€ yCTpaHeHUsl.

AJTOMUHUN: I0JI0KeHWe B [leprogrueckon cucteMe XMMUYECKHUX 3/1IEMEHTOB
. N. MenpeneeBa, CTpoeHUe aroma, HaxoxzeHue B npupoje. dusnueckve u
XUMHUYeCKHe CBOMCTBa a/lOMUHMSI. AM(OTepHble CBOWCTBA OKCHU/Ia U THAPOKCH/A
aTFOMUHMUSL.

Kenezo: nosoxenue B [lepuoanueckor cucteMe XMMHAUYeCKUX 37eMeHTOB [1.
N. MeHgeneeBa, CTpOeHHe aTrOMa, HaxoXxAeHue B Tipupoje. Pusuueckue u
XMMUUeCKre CBOMCTBa »Kese3a. OKCU/bI, TUIPOKCU/IBI M conu xkeste3a (1) v xxene3a
(III), ux cocras, CBOMCTBA U MOTyUYEeHHE.

Xumuueckutl 3KcnepumeHm:

O3HaKOMJIeHHWe C oOpa3llaMd MeTa/yIoOB Y CIUVIaBOB, UX (U3NUYECKUMHU
CBOMCTBaMH, U3yueHWe pe3y/JbTaTOB KOPPO3WHM  METa/JIOB  (BO3MOJKHO
WCTIO/Ib30BaHWe BUleOMaTepHasioB), OCOOEHHOCTEM B3auMMOJENCTBUS OKCH/A
Ka/JblIUsi W HaTpusi C BOJOM (BO3MOJKHO MCIIO/Ib30BaHUE BH/leOMaTeprasioB),
HCC/leJOBaHWe CBOMCTB >KECTKOW BO/IbI, MpoOllecca rOpeHus Keje3a B KUCI0pPOJe
(BO3MOXKHO  HWCMOJb30BaHWE  BH/JEOMaTepuaaoB), TIPU3HAKOB  IPOTEKaHUSs
KaueCTBEHHBbIX peakl[Mid Ha WOHBI: MarHusi, Kajablys, aJlOMUHUS, 1[MHKA, >Keje3a
(II) u >xkene3a (III), mequ (II), HabrOZEHME W OTHCaHKe TIPOLIECCOB OKpAIIUBAHUS
IJlaMeHU WOHaMU HaTpus, Kaqusgd W Kaiblusi (BO3MOXXHO MCII0J/Ib30BaHUE
BU/leOMaTepUasioB), UCC/ie/JoBaHe aM(OTePHbIX CBOWMCTB TMAPOKCHU/IA aTFOMUHUS



Y TUJIPOKCH/Ia 1IMHKA, pellieHre SKCIiepUMeHTa/IbHBIX 3a/jau 1o TeMe «BakHelime
MeTasl/bl ¥ UX COeJJUHEHUSI».

XHUMHA U OKpYKamlilas cpeja

BeljectBa ¥ Marepuasibl B TOBCEJHEBHOW >KU3HM 4YesioBeKa. besomacHoe
WCTIO/Ib30BaHUe BeIeCTB M XUMHUYeCKUX peakiuii B ObiTy. IlepBasi momors mpu
XUMHUUECKUX 0KOTax U OTpaB/eHUsIX.

XuMUyeckoe 3arpsi3sHeHHe OKpY’Karolleil cpefbl (MpefesibHasi A0MyCTUMast
KOHLIeHTpalus BellecTs, aasiee — [1/1K). Ponb XvMuuM B pelieHUur 5KO0THUeCKUX
ripo6siem.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre 00pasl[0OB MaTepuasoB (CTeK/0, CTIaBbl METaJl/IoB, TMOJMMepHbIe
MaTrepuaJibl).

MesxcnpeomemHble ces3u

Peanuzaiiusi MeXnpeAMeTHbIX CBsi3eld TIPU M3yueHHWH XUMUU B 9 Kiacce
OCYILIeCTB/ISIETCSI 4Uepe3 UCMO/Ab30BaHME KaK OOL[UX ecTeCTBeHHO-HAayUYHbIX
TIOHSATUM, TaK M TIOHATUH, SIBSIOIIUXCS CUCTEMHBIMU /ISl OT/e/IbHBIX NpeIMeTOB
eCTeCTBEeHHO-Hay4YHOTI' 0 1JUK/Ia.

OO1e ecTeCTBeHHO-HayuHble TIOHSTHS: HayuHbIA (DAKT, TUIOTE3a, 3aKOH,
TeopUsl, aHaau3, CHUHTe3, KaccuduKalys, TepuoJUUHOCTb, Hab/oJeHue,
5KCMEPUMEHT, MO/leIMpOBaHue, HW3MepeHue, MO/JeNb, sIB/leHWe, TapHUKOBBIN
3¢ eKT, TeXHOJIOTUS], MaTepHuasbl.

dusrka: Marepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYKJIUJ,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYJa, 3/AeKTPUUYEeCKWd 3apsifi, NPOBOAHUKHU,
TIOJIyTIDOBOJTHUKH,  AWSJIEKTPUKH, (OTO3/IeMeHT, BelleCTBO, Teno, O0O0BEM,
arperaTHOe COCTOSIHME BelleCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KpUCTa/IAuecKas
pelléTKa, CIijiaBbl, (U3MUYeCKue BeJWUYMHbI, eJUHULIbI U3MepeHHs, KOCMUUecKoe
TIPOCTPAHCTBO, MJIaHeThl, 3BE3/1bl, CosTHIIe.

Buosnorusi: ¢oTocuHTe3, [bixaHue, Ouocdepa, 3KOCUCTeMa, MUHepasbHbIe
yn00peHusi, MUKPO3/IeMeHThI, MaKPO3JIeMeHThI, TTUTaTe/IbHbIe BelllecTBa.

leorpaus: armocgepa, rugpocdepa, MuHepaabl, TOPHbIe TOPOJBI,
T0JIe3HbIe UCKOTaeMble, TOTJIMBO, BOAHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUWSA IIPOI'PAMMBI 11O
XUMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINMYHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS TIPOrpaMMbl OCHOBHOTO  0011[ero
obOpa3oBaHUsI JOCTUTAlOTCS B Xo/le OOydyeHMs XUMHH B eJWHCTBe yuyeOHOU M
BOCTIUTATeIbHOM /leATe/TbHOCTH B COOTBETCTBUM C TPAJMULIMOHHBIMU POCCUNCKUMU
COLIMOKY/IbTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMMU LIEHHOCTSIMU, TIPUHSATHIMU B
o0IlecTBe mMpaBWIaMH W HOPMaMH T[IOBeIeHHSI M CIIOCOOCTBYIOT TIpolieccam
CaMOTIO3HAHUSsI, CAaMOPa3BUTHSI U COLIMAM3aLIN 00yUarOIUXCSl.

JINuHOCTHBIE ~ pe3y/bTaThl  OTPA’KAalOT  TOTOBHOCTH  OOYyUarOIIMXCS
DYKOBOZCTBOBaTbCsl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHEHTalui |
pacilivpeHye OmnbiTa JesiTe/IbHOCTH Ha eé OCHOBe, B TOM UKCJ/ie B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHUA:

L[EHHOCTHOT'O OTHOLLIEHHsI K 0TeYeCTBEHHOMY Ky/JIbTYPHOMY, UCTOPUYECKOMY
¥ HayyHOMYy Hac/eJul0, MOHMMAaHUS 3HAaueHUs] XUMUYECKOM HayKh B >KU3HU
CcoBpeMeHHOro o0IIlecTBa, CIIOCOOHOCTH B/aJeTh AOCTOBEpHOM WHopMalyei o
Tepe/ioBbIX [JOCTWKEHUSIX M OTKPBITUSIX MHDOBOM U OTeueCTBEHHOW XHMHUH,
3aMHTepeCcOBaHHOCTU B HAyUYHbIX 3HaHUsIX 00 yCTpOMCTBe MUpa U 0011[eCTBa;

2) rpaXXJaHCKOro BOCIIUTAHUSA:

Tpe/iCTaB/eHdss O COLIMAJbHBIX HOpMax U TMpaBWaX MeX/IMYHOCTHBIX
OTHOLIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOIL[@CTBEHHO
MoJjie3HoM,  yueOHOMCC/IeIoBaTe/IbCKOW,  TBODUECKOW W JOPYTUX  BUJAX
JesiTeTIbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JesTelTbHOCTU TIpU
BBIITOJIHEHUM yueOHbIX, TI03HABaTe/IbHBIX 3a/lay, BBIMOJHEHUM XUMUUECKUX
9KCTIepUMEHTOB, CO3/IaHWM yueOHbIX MTPOeKTOB, CTPeM/IeHHsI K B3aUMOTIOHUMaHUIO
YW B3aUMOIIOMOII[M B TIpoljecce 3TOoW YyueOHOW [JesiTeIbHOCTH, TOTOBHOCTH
OLleHMBaTb CBOEé TIOBeJleHMe U TIOCTYNKM CBOMX TOBapHIled C T03ULUU
HPaBCTBEHHBIX U MPaBOBLIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MOCTYNKOB;

3) eHHOCTH HAyYHOr'0 NMO3HAHMA:

MHPOBO33peHYeCKHe Tpe/ICTaB/leHHsI O BellleCTBe M XMMUUECKOW peakluH,
COOTBETCTBYIOLLME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAaYKHM W COCTaBJISIIOLLIME
OCHOBY [i/is TIOHUMaHUsI CYL[HOCTA Hay4YyHOW KapTWHbI MUpa, IMpejcTaBjieHus: 00
OCHOBHBIX 3aKOHOMEDHOCTSX pPa3BUTHUS MPUPOJbI, B3aWMOCBS3AX Ye/ioBeKa C
TIPUPOJHOU Cpe/iol, O POJIM XMMHH B NTO3HAHWU 3THUX 3aKOHOMEPHOCTEW;

Mo3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHble Ha MOJyYeHHe HOBBIX 3HAHUU 10
XMWY, HeobxoAuMble [ 00BsicCHeHUs HaO/MIO/aeMbIX TIPOLECCOB U sIBJIEHUH,
M03HABaTe/IbHOM, MH(POPMALMOHHOM M YMUTaTeNbCKOW KYy/JbTYpbl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TEeKCTaMU, CIPAaBOUHOM
UTEepaTypor, [OCTYNHbBIMA TeXHUYECKUMU CpeACTBaMU HH(OPMaLMOHHBIX
TeXHOJIOTHU;

WHTepeC K OOyueHWI0 M TI03HaHWIO, JH0003HATENbLHOCTh, TOTOBHOCTb U
CcrocobHOCTL K camMoobOpa3oBaHMIO, TIPOEKTHOM W MCC/Ie[oBaTebCKOM



JesiTeTlbHOCTA, K 0CO3HaHHOMY BBLIOODY HaripaB/IeHHOCTU U YPOBHSI 00yueHHs B
JlaJibHeHI1IeM;

4) ¢hopmMupoBaHusA KY/IbTYPbI 3/I0POBbSI:

OCO3HaHWe IIeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3[I0POBBI0, YCTAaHOBKH Ha 3/I0pPOBbIM 00pa3 ’KHW3HH, OCO3HaHHWE TOCTe/CTBUN U
HeTIpUsTHe BPeAHbBIX TIPUBbIUEK (YIIOTpeOsieHusT aKOTo/Isl, HAPKOTUKOB, KypeHHs),
He0OXOAMMOCTH  COOJTFO/IeHrsT TIpaBUA  0€30IMacHOCTH TPH  OOpallleHud ¢
XUMUUECKHMH BellleCTBaMU B OBITY U peaibHOM »KH3HU;

5) TPyAOBOro BOCIUTAHMS:

WHTepeC K MPaKTUUeCKOMY U3yueHHIo ripodeccuii ¥ TpyJa pa3iuyHOro poja,
yBa)KeHHe K TPYJy U pe3y/ibTaTaM TPY/OBOMW [esATeNbHOCTH, B TOM 4YUC/Ie Ha
OCHOBe TpUMeHEeHMs] TIpeJIMeTHhIX 3HaHWM 110 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaJbHOM TPaeKTOPHUM TPOJo/DKeHUsT 00pa30BaHUsI C YUETOM JIMUHOCTHBIX
MHTEPEeCOB 1 CIIOCOOHOCTU K XMMHH, 00111eCTBeHHBIX MHTEPeCOB U MOTpeOHOCTeH,
yCrelnHol npodeccroHaNbHON /eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aZIalITUPOBATLCS B TPO(eCCUOHAILHOM Cpe/ie;

6) 3K0/10rH4eCcKoro BOCIIUTaHUSA:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIIeHHe K TIpUpoJe KakK HCTOUHUKY
JKU3HU Ha 3emJie, OCHOBe eé CyIlleCTBOBaHUS, IOHUMaHHWe 1[eHHOCTH 3/[0POBOTO U
Oe3ormacHoro oOpa3a >KW3HH, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBEHHOMY
bu3ueckoMy U TICUXWYeCKOMY 3[I0pPOBBbIO, OCO3HaHWe I[eHHOCTH COO/rofieHus
TipaBW/I 6e3011acHOTO TOBe/jeHusI TIpY paboTe C BelljeCTBaMMU, a TAKXKe B CUTYaLUsIX,
yTPOYKaIOIIUX 3[J0POBBIO U >KU3HU JIFOJel;

CTIOCOOHOCTU TIPUMEHSITh 3HaHUS, ToJlydaeMble TIPU M3yUYeHUU XUMUH, IS
pelleHus 3a/lau, CBsI3aHHBIX C OKPY’Katollel MPUPOJHOM CpeJloH, [1/1s1 OBBILIEeHUS
YPOBHSI  9KOJIOTMUECKOW  KYJbTYpPhbl, OCO3HaHHS TI7100a/IbLHOTO  XapakTepa
9KO0JIOTUUECKUX TIp0o0J/ieM U TyTel MX pelleHrs TOCPeJCTBOM METO/0B XHUMUH,
9KOJIOTMYECKOT0 MBIIILJIeHHUs], YMeHHs pyKOBO/ICTBOBAThCSl UM B TI03HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMATbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTarpeMeTHbIX pe3y/JbTaTOB BbIJE/SIOT 3HAUKWMble s
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIWII, TUTIOTe3a, (PaKT, ChCTeMa, MpOLiecc, YKCIIePUMEHT U JIpPyTroe.), KOTOpbIe
WCTIOIB3YIOTCS B €CTeCTBEHHO-HAyUYHbIX Y4eOHBIX TIpegMeTax W TIO3BOJISIOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATh TIpe/CTaBeHUe O 1IeJI0OCTHOU
HayyHOUW KapTWHe MUpa, U YHUBepCabHble yueOHbIe elcTBUS (T103HaBaTe/bHbIe,
KOMMYHUKaTUBHbIe, Pery/isTHBHbIE), KOTOpble obecreunBaloT (OpMHUPOBaHKE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIJTAHUPOBAHUIO W OCYIIIeCTBIEHHIO ydeOHOM
J1esiTeTbHOCTH.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Bba3oBble jioruyecKue AeiiCTBUs:

yMeHUsI WCII0/b30BaTh MPUEMBI JIOTUYECKOTO MBbIIUIEHUS] TIPU OCBOEHUU
3HAaHUM: PAaCKpbIBaTb CMbBIC/I XUMHUUYECKUX TOHSTUN (BbIZEJIATb UX XapaKTepHbIe



TIPU3HAKY, yCTAHAB/IMBaThb B3aUMOCBSI3b C APYTMMH TOHSITUSIMH), WCIOIB30BaTh
TIOHSITUS /IJ1s1 0ObSICHEHHS OT/e/IbHBIX ()aKTOB U sIBJIEHUH, BLIOWpATh OCHOBAHUS U
KpUTEpUH /1S K/IaCCUbUKALMA XUMUUYECKUX BEIeCTB M XMMHUECKUX PpeakIiii,
yCTaHAB/IMBaTh TIPUUHMHHO-C/Ie/[CTBEHHBIE CBS3U MEXIy OOBEKTaMH W3yueHUs,
CTPOMTD JIOTUUECKHE PacCyXAeHus1 (MHAYKTUBHbIE, eyKTUBHbBIE, 110 aHA/IOTHN),
JleniaTh BbIBO/IbI U 3aK/THOUEHUS;

yMeHWe TIpUMEHSITb B TIpOljecce TIO3HAHUWS TIOHATUS (TIpeaMeTHble U
MeTarnpeaMeTHbIe), CUMBOJIMUECKHe (3HAKOBBIE) MO/Ie/TH, UCTIOb3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh IIMPOKO MPUMeHsIeMble B XUMHUM MOZe/bHbIe TIpe/iCTaB/IeHUs —
XUMUUeCKHWY 3HaK (CMMBOJI 3/IeMeHTa), XUMuueckas ¢(opMyia W ypaBHEHHe
XUMUUECKOM peakliy — MpH pellieHn yueOHO-TI03HaBaTebHbIX 33/lay, C yUETOM
TUX MOJEebHBIX TIpe/ICTaB/eHU BBISB/IATL U XapaKTepu30BaThb CYIIleCTBEHHbIE
TIPU3HAKN U3YUYaeMbIX 00bEKTOB — XUMHUUECKUX BEIIeCTB U XMMHUECKUX pPeaKIiii,
BLISIBJIATb ~ OOII[Me  3aKOHOMEpPHOCTH, IIPUUMHHO-C/Ie/ICTBEHHbIe CBSI3U U
IIPOTHBOPEUHS B M3yUaeMbIX MPOIeccax U sIBJI€HUSIX.

Ba3oBblie HCC/1e/joBaTe/IbCKUe JeiCTBHSA:

yMeHHe WCI0/Ib30BaTh IOCTaB/AeHHbIe BOMPOCHI B KaueCcTBe WHCTPYMeEHTa
MO3HAHWs, a TakKXe B KauyeCTBe OCHOBbI /i (POPMUPOBAHUSI TUIIOTE3bI TIO
TIPOBEPKe TIPaBU/IbHOCTU BbICKA3bIBAEMBIX CYKIEHU;

npuoOpeTeHre OMbITa IO TUIAHUPOBAHWIO, OPraHW3alldd W TIPOBeJIeHUI0
yueHHYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/ojaTh 3a XOZOM IIpoliecca,
CaMOCTOSITe/TbHO TIPOTHO3MPOBATh €ro pe3y/bTaT, (opMyJ/IMpoBaTh 000OIeHUs U
BBIBO/IbI TI0 pe3y/ibTaTaM IIPOBeJEHHOIO OIbITa, UCC/IeZI0BAHNS, COCTaB/ISITh OTUET
0 TIpo/ie/laHHOM paboTe.

Pabora ¢ ua(popmanmeii:

yMeHUe BbIOMpaTh, aHa/M3UpPOBaThb W UHTEPHpPeTHMPOBaTh WH(OpPMaIUIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TIOTyuyaeMyt0 U3 pa3HbIX MCTOUHUKOB
(Hay4yHO-TIOMYJ/IIpHasi UTepaTypa XUMHYECKOTO COj/lepKaHHs, CIPABOYHBIE
nocobusi, pecypcbl WHTepHeTa), KpPUTUUYECKU OI[eHWBaTh TPOTUBOPEUMBYIO U
HeJI0CTOBEPHYH0 MH(OpMaLUIO;

yMeHUe TIPUMEHSITb pa3/iMuHble MeTOZbl M 3aIlpoChl TPH MOHCKe U 0TOope
WHGOpPMAI[Md ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX /i BBITIOJTHEHUS
yueOHBIX 1 TMO3HaBaTebHBIX 3a/lau OTpeJe/IEHHOTO THIIA, TIPUOOpeTeHHe OITbiTa B
0o0/acTd  WMCTOMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
oBJIaZieHWe Ky/JIbTYPOU aKTUBHOTO MCIT0/Ib30BaHMs PA3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: H(OOPMALUU U
WJUTIOCTPUPOBaTh pelllaeMble 3a/laul HeCJ0XKHBIMA CXeMaMH, [JuarpaMMaMu,
apyrumu doopMamu rpadvKu U X KOMOWHAIUSIMU;

yMeHUWe UCTOoJb30BaTh M  aHajAM3uMpoOBaTh B Tpolecce yueOHOW U
WCCIe/IoBaTe/IbCKON JiesiTeTbHOCTU MH(OPMAILMI0 O BAWSHUW TIPOMBIIIIIEHHOCTH,
CeJIbCKOTO XO03siiCTBA M TPaAHCIIOPTa Ha COCTOSIHME OKpY»Karolliel TPUPOHOM
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YUeOHbIe JeHCTBHUS:



yMeHHUs 3aJaBaTh BOMpOChkl (B XoJe Auanora U (WId) AUCKYCCUM) MO
cyliecTBy  oOcyxgaemoil  Tembl, (OpPMYJIUpOBaTb CBOU  TIpeJJI0XKeHUs
OTHOCUTEJTLHO BBITIOJTHEHUSI TTPe/I/I0KeHHOM 3a/1auy;

yMeHUsT ~ TpeACTaB/sATh  [OJy4YyeHHble  pe3y/bTaThl  [03HaBaTeIbHOU
JesITeIbHOCTU B YCTHBIX M THMCbMEHHBIX TeKCTaxX; JejaTh [pe3eHTaLUio
pe3y/IbTaTOB BBITIOJHEHUsST XMMUUECKOT0 JKCIepruMeHTa (J1abopaTOPHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHKIO CBOMCTB BellleCTB, yueOHOTO TIPOeKTa);

yMeHUsi y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO03HABaTEeJIbLHOM U MCC/Ie[0BAaTebCKOM  JesiITeIbHOCTU  TPU  pelleHuun
BO3HMKAIOIIMX MpoOseM Ha OCHOBe yuéTa OOL[UX HHTEpecoB W COIJIaCOBAHUS
no3uiuii (06cyxaeHusi, oOMeH MHEeHUSIMU, «MO3TOBBbIE€ IITYPMbI», KOODJUHALsS
COBMECTHBIX JIeWCTBUM, OIpeJile/leHe KpPUTepUeB 10 OLeHKe KayecTBa
BBITIOJIHEHHOU PabOThI U pyTHeE).

Pery/isiTUBHbIEe YHUBepCa/IbHbIe YUueOHbIe AeHCTBHS:

yMeHUe CaMOCTOSITe/IbHO Orfpefie/isiTh LieJid AesTelbHOCTH, TJIaHWPOBaTh,
OCYILIeCTB/ISITh, KOHTPOJMPOBAaTh U TPU HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO
JesiTeNTbHOCTh, BbIOMpaTh Haubosee 3 deKTUBHBIE CITIOCOOBI pellleHus] YueOHbIX U
MO3HaBaTe/bHbIX 3aJjlay, CaMOCTOSITE/IbHO COCTaB/SiTh WM KOPPEKTUPOBAaTh
Npe/i/IOKeHHbI a/JfOPUTM  JIeMCTBUI TIPU  BBIMIOJIHEHUM 3a/laHdl C  Y46TOM
TIOJTyueHUsI HOBBIX 3HaHUM 00 M3ydyaeMbIXx 00beKTax — BelljeCTBax W peakiusX,
OLIeHMBaThb COOTBETCTBHE TMOJIyUeHHOTO pe3y/bTaTa 3asiBJIeHHOW LielH, yMeHHe
VICTI0JTb30BaTh U aHA/IM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/I0BUU 3aJ,aHUM.

INNPEJMETHBIE PE3YJ/IBTATHBI

B cocraBe TipeMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00sI3aTe/IbHOTO
COJiep)KaHusi, YCTaHOBJIEHHOTO [iaHHOW (pesiepasibHOM paboueil TporpaMMoi,
BBI/IE/IAIOT: OCBOEHHbIE OOYYAIOI[UMHCS HayuHble 3HAHWS, YMEHHS U CIIOCOObI
JEeNCTBUM, BUJbI [IeITeIbLHOCTU [0 TIOJyUYeHUWK) HOBOTO 3HaHWs, €ro
WHTeprpeTaluy, npeoOpa30BaHUI0 U TIPUMEHEHHI0 B pa3/IMUHbIX Y4eOHBIX U
HOBBIX CUTYyaLUsIX.

K koHi1y o0yueHusi B 8 Ki1acce ripejMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHe
JIOJDKHBI OTPa’kaTh CPOPMHUPOBAHHOCTh Y 00yUaroIIMXCsl yMeHHH:

e pacKpbIBaTb CMBIC OCHOBHBIX XMMHYECKUX TOHSATHM: aTOM, MOJIeKYy/a,
XUMHUUECKHUH 3jIeMeHT, MPOCTOe BeLeCTBO, CJOKHOe BeIecTBO, CMeCh
(ogHOpOJHAs U HEOJHOPO/HAs), BaIeHTHOCTb, OTHOCUTE/IbHAsI aTOMHasl U
MOJIeKyJ/IsIpHasl Macca, KOJIMYeCTBO BelleCcTBa, MOJIb, MOJISIpHas macca,
MaccoBasi A0Sl XMMAYeCKOTo 3jieMeHTa B COeIMHEeHWH, MOJISIPHBINA 00bEM,
OKCH/l, KWCJIOTa, OCHOBaHWE, COJ/ib, 3JIEKTPOOTPULIATEbHOCThb, CTereHb
OKMCJIeHUSsl, XMMHUYecKasi peaklys, KjJacCU(UKalLysi peakLUil: peakiuu
COeUHEeHUs], peaklMM pa3/oXKeHWs, peaklUu 3aMelleHusi, peakLuu
oOMeHa, 9K30- U 3H/|J0TePMUUYECKHe PeakliH, TeTuioBor 3(pdeKT peakiyy,
AP0 aToMa, 3/IeKTPOHHBIM CJIOM aToMa, aTOMHasl opbuTanib, paguycC
aToOMa, XMMHUYecKasi CBs3b, IOJISIPHAsi ¥ HeIoJisIpHasi KOBa/JIeHTHasi CBS3b,



VMOHHasl CBsI3b, MOH, KaTMOH, aHWOH, PAacTBOpP, MacCOBasi [I0/s1 BellleCTBa
(TpolieHTHAas1 KOHLIEHTpalus) B pacTBOPE;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPY ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCIO/Ib30BaTh XMMHWYECKYH0 CHMBOJIUKY [I/I1 COCTaBieHUs1 (opmyi
BelLleCTB U YPaBHEHUW XMMUUECKUX PeakLi;

OTIpeie/IiTh BaJIEHTHOCTh aTOMOB 3/IeMEHTOB B OWHApHBLIX COeAMHEHUSX,
CTelleHb ~ OKHC/JeHWs ~ 371eMeHTOB B~ OWHapHBIX  COeAVHEHUsX,
TIPUHA//IEXKHOCTh BeLeCTB K OMNpeJie/léHHOMY K/acCy COeQUHEHUW 10
dbopmynaMm, BHJ XUMHUECKOW CBsi3u (KOBajeHTHass U WOHHas) B
HEeOPraHu4eCcKrUX COeJIJMHeHHUsX;

packpeiBaTh CMmbIC [lepuoguueckoro 3akoHa [I. WM. MeHpeneeBa:
JIeMOHCTPHUPOBaTh TOHMMaHWe TIepUOANYECKON 3aBUCMMOCTH CBOMCTB
XMMUUECKHX 371eMEHTOB OT MX moJiokeHus B [lepuoguueckoii cucrteme,
3aKOHOB COXpaHEeHUsI MacChl BeLeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

ONMMCHIBAaTh W XapaKTepu30BaTh TabmuuHyio ¢opmy Ileproauueckoit
CUCTEMBI XMMHYECKUX 37IeMEHTOB: pa3/InuyaTb IIOHATHSL  «TJlaBHas
noAarpynma (A-rpynma)» u «obouHas nmoarpyrma (b-rpymma)», mMasbie u
Oosbiliie TIEPUOABI, COOTHOCHUTH 0003HaueHWs, KOTOpble WMEITCS B
Tabsure «[lepuoguyeckass cucteMa XuUMHYecKux »3nemeHtoB [l U.
MeHgeneeBa» C UWC/IOBBIMA XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB
XUMUUECKUX 37IeMeHTOB (COCTaB U 3apsifi sifipa, obillee YKC/I0 3/IeKTPOHOB
Y pacrpejeneHue Ux 1o 3/1IeKTPOHHBIM CJI0SIM);

K/IacCU(UILIMPOBAaTh XMMHUUECKHe 3/IeMeHThbl, HeopraHuuecKue BelllecTBa,
XMMUUeCKre peakiuu (M0 UMC/ly M COCTaBy y4YaCTBYIOLIMX B peakiyuu
BeLL[eCTB, T10 TeIVIOBOMY 3P QeKTy);

XapaKTepu30BaTh (OMMCHIBATH) OOIMe XMMHUeCKWe CBOWCTBA BEIEeCTB
Pa3/IMUHBIX K/IaCCOB, MOATBEPXKasi ONMUCcaHe MpUMepaMy MOJIEKYISIPHBIX
YPaBHEHUU COOTBETCTBYIOLIUX XUMHUUYECKUX PeaKl1K;

TPOTHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTM TPOTEKAHUSI XWMHUUECKHMX TIpeBpalleHhd B
Pa3/IMUHBIX YCJIOBUSX;

BBIUMC/ISITb  OTHOCUTE/IbHYI0 MOJIEKYJISIDHYHO M MOJISIDHYHO  MacChl
Bell[eCTB, MAaCCOBYK [0/Il0 XHMMHUUYECKOro 3jeMeHTa T0 Qopmyie
COeIMHEeHNsl, MaCCOBYIO [IOJII0 BellleCTBa B pacTBOpe, IIPOBOJUThL PaCUEThI
10 YPaBHEHUIO XUMUUYECKOW peakl[vu;

TIPUMEHSITh OCHOBHbIE OIepaliid MBICIUTEbHOW JesiTe/TbHOCTH — aHa/Iu3
U CUHTe3, CpaBHeHUe, 0000lleHWe, cUCTeMaTU3aluio, KaacCU(UKaluio,
BbIsSIB/IEHUE TIPUUYMHHO-C/I€ICTBEHHBIX CBSI3ed — /11 U3y4YeHUs] CBOUCTB
BElleCTB W XUMHWYECKUX peaklWid, eCcTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHUS — HabsroJeHre, W3MepeHue, MOJeTUPOBaHUe, SKCIIePUMEHT
(peanbHBINM U MBICTIEHHBIN);



crefoBaTh ~ TpaBW/aM  TI07b30BaHUSI ~ XMMHUUECKOM  TMOCYJOM |
nabopaTopHbIM 000py/iOBaHHWEM, a TakKKe TMpaBWwiaM oOpailleHus C
Bell[eCTBAaMU B COOTBETCTBUU C HWHCTPYKI[MSIMA TI0 BBITIOJHEHUIO
nabopaToOpHbIX XWUMHWUECKHUX OIBITOB TI0 TIOJNyUYeHHI0O U COOMpaHHIO
ra3oo0pa3HbIX BelljecTB (BOZOpPOJa W KHCJIOpPO/a), TPUTOTOB/IEHHIO
pPacTBOPOB C OMpejie/IEHHOM MaCCOBOM [i0Jiel PaCTBOPEHHOTO BelleCTBa,
MJIaHUPOBaTb U TPOBOAUTH  XUMMUYEeCKHMe  JKCIIepUMEHThI  TI0
PAcCII03HAaBaHHIO PACTBOPOB IIle/I0Uel U KUCJ/IOT C TIOMOIIbI0 MHIUKaTOPOB
(makmyc, beHondTanenH, MeTUIOPaHX U APYTUe).

K koHIly oOyueHusi B 9 Kjacce rpeiMeTHbIe pe3y/bTaTbl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTh Y 00YUarOILUXCsS YMEHUI:

pPacKpbIBaTb CMbICJI OCHOBHBIX XWUMWYECKUX T[IOHATHUM: XUMWYECKUMN
3JIeMeHT, aTOM, MOJIeKyJa, WOH, KaTHUOH, aHWOH, IPOCTOe BelleCTBO,
CJIO’KHOEe BeIleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTelleHb
OKHCJIeHUS], XMMHUeCKasi peaki[ysi, XUMHUUecKasi CBsi3b, TeIJIOBOM 3(PdeKT
peakiuM, MO/b, MOJIApDHBIM  O00BEM,  pacTBOp,  3EKTPOJIUTHI,
HEe>3JIEKTPOJIUTBI, SJIEKTPOIMTHYECKas [JUCCOLMAaLUs, peaklUyd HOHHOIO
oOMeHa, KaTanu3aTop, XUMHUUeCKOe paBHOBecwe, o0OpaThMble U
HeoOpaTUMble peakIi[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIuH,
OKHWCJIUTe/Ib,  BOCCTAHOBUTE/b, OKUCIEHHWEe W  BOCCTaHOBJIEHME,
aJ/yIOTpONusi, aM(pOTepHOCTb, XUMHUUeCKasi CBsi3b (KOBaJieHTHasl, UOHHas,
MeTa/uIhuecKasi), KpUCTa//IMdyecKasi peIlléTka, KOppO3us MeTasl/ioB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peaklud, IIpefie/lbHO JOIyCThMast
koHUeHTpauus [TJK BejecTsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS PY ONMCAHUM Bell[eCTB U UX TpeBpallleHUl;
WCIO/b30BaTh XWMMWYECKYI0 CHMBOJIUKY [I/I1 COCTaBieHUs1 (opmy
BelLleCTB ¥ YPaBHEHUI XUMUUECKUX PeakLni;

ornpezensiTb BaJIECHTHOCTb U CTeleHb OKUC/IeHUS] XUMUUEeCKUX 3JIEMEeHTOB B
COe[VHEeHUsIX Pas/IMuHOr0 COCTaBa, IIPUHAJIEKHOCTb BeLeCcTB K
orpeJenéHHOMY K/acCy coefvHeHWN Mo ¢dopMy/aaMm, BUJ XUMUUECKOU
CBA3M (KOBa/JleHTHasi, WOHHAs, MeTa/uIMueckas) B HEOpraHU4eCcKux
COelMHEHUsX, 3apsi/i MOHA TI0 XMMUYeCKou (popmyisie, XapakTep cpefibl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYeCKUX COeJUHEHWH, TUIl KPUCTa/ITMYecKOn
PEeIETKY KOHKPeTHOI'O BeIeCTBa;

packpbiBaTh CMmbICc/ [lepuoguueckoro 3akoHa [. W. MeHgeneeBa u
JIeMOHCTPMPOBaTh €ro TIOHUMaHWe: OINUCbIBaTh W XapaKTepU30BaTh
Tabmunyto dhopmy [lepruoanueckoil CUCTEMBbI XHMUUECKUX 371€MEHTOB:
pa3muuaTh TIOHATHS «TJlaBHasi moArpyrma (A-rpymma)» U «1mobouHas
nogrpynma (b-rpyrnma)», Manbie ¥ 6osibllivie TIepUOJbI, COOTHOCHUTB
o003HaueHusi, KOTOpble WMEIOTCSI B TepuoAuueckoi Tabsuie, C
YMCJIOBBIMM  XapakTepUCTUKAMM  CTPOEHUSI aTOMOB  XWMHWYECKUX
5/IeMeHTOB (cocTaB M 3apsif, sjpa, o0Illee UKCIO S7eKTPOHOB WU



pacripefieieHMe WX 10 37eKTPOHHBIM CJI0SIM), OOBSICHSATH O0OIIIMe
3aKOHOMEPHOCTU B U3MEHEHHH CBOMNCTB 3/IeMEHTOB U WX COeJMHEHUN B
Tripefiesiax MaJibIX TEepHO/IOB U TJIaBHBIX MOJTPYIII C YUETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XUMUUECKHe 37IeMeHThbl, HeOpraHuyeckue BelllecTBa,
XUMUYecKre peaklyu (M0 YUCAYy W COCTABy YYacCTBYHOIIUX B peakiuu
BELIeCTB, 10 TEIUIOBOMY 3(QeKTy, N0 M3MEHEHHIO CTereHel OKUC/IeHUs
XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBAaTh) 00IIMe U creluduueckre XUMUUeCKHe
CBOMCTBa TIPOCTBIX U CJIOXKHBIX BeLeCTB, TMO/JTBepXKAasi OIrCaHue
NpUMepaMu MOJIEKYJISIDHbIX W WOHHBIX YPaBHEHWW COOTBETCTBYIOLUX
XMMUWYECKUX PeaKLuu;

COCTaB/SITh  YPaBHEHUs]  3JEeKTPOJIMTUUYECKOW AMCCOLMALIMM  KUCJIOT,
1[eJI0Ye U COJieid, MOJTHbIe U COKPALLEHHbIE YPaBHEHUS peaKLii MOHHOTO
oOMeHa, ypaBHEHUS peaklui, TIOATBEPXKJAIOIIUX CyI[eCTBOBaHHUE
reHeTUUYeCKOW CBSI3U MeXX/y Bell[eCTBaMU pa3/InyHbIX K/1aCCOB;
pacKpbiBaTh CYI[HOCTh OKHUC/IUTE/IbHO-BOCCTAHOBUTE/ILHBIX — peaKIUid
TOCPe/ICTBOM COCTaBJ/IeHUs 3/IEKTPOHHOTO OasaHca 3TUX peakLiuii;
TIPOTHO3MPOBAaTh CBOMCTBA BeIECTB B 3aBUCMMOCTH OT UX CTpPOeHWUs,
BO3MOJKHOCTM TIPDOTEKaHUsI XMMWUECKUX TMpeBpallleHuil B pa3TMUHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPDHYIO W MOJIIPDHYHO ~ Macchl
Bell[eCTB, MAaCCOBYK [0/II0 XHMMHUUECKOro 3jieMeHTa T0 QopMmyie
CoeJMHEHHs], MaCCOBYIO /IO/TIO BeIleCTBa B paCTBOPe, MPOBOJUThL PaCUYEThI
T10 YpaBHEHHIO XUMUUECKOW peakiuu;

cobro/iaTh  TpaBWia  TO/b30BaHUS ~ XMMUUECKOW  TMOCyAod U
nabopaTopHbIM 00OpyZOBaHHEM, a TakKKe TIpaBWIa oOpallleHus: C
Bell[eCTBaMU B COOTBETCTBUU C HWHCTPYKI[USIMA T10 BBITIOJHEHUIO
7ab0paTOPHBIX XUMHUECKUX OIBbITOB T0 TOJIyUeHUI0 U COOMpaHUIO
ra3o00pa3HbIX BelllecTB (aMMHUaKa U YIJIEKHUCIOTO ras3a);

MPOBOJIUTh  peaklUW, TOATBep)KJarolllhe  KaueCTBEHHBbIM  COCTaB
Pa3/MYHBIX BeIIeCTB: PACIIO3HABaTh OMBITHBIM IyTEM XJIOPUA-, OPOMU-,
voaua-, KapOoHat-, docdar-, CWIMKaT-, CyabdhaT-, TUIPOKCHA-UOHBI,
KaTUOHbI aMMOHHSI M WOHBbI WM3YUY€HHBbIX METa/JIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpax HEOPraHUUeCKUX BellleCTB;

TIPUMEHSITh OCHOBHBIE Olepaliy MbICJUTE/IbHON AesiTeIbHOCTA — aHajIu3
U CUHTe3, cpaBHeHMe, 0000ieHre, CHUCTeMaTH3allUl0, BbIsSB/IEHUE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBS3€M — [/I1 W3y4yeHUs CBONCTB BeIlleCTB U
XUMUUYECKUX peakliif, ecTeCTBeHHO-HayuyHble MeTO/bl TIO3HaHUSl —
Hab/roileHre, W3MepeHUe, MO/leIMPOBaHue, SKCIIePUMEeHT (peaybHbId U
MBbIC/IEHHBIM).



TEMATHNYECKOE INTAHUPOBAHHWE

8 KV/IACC

No

HaumeHoBaHue Pa3ae/joB u

KosmmuecTBO yacos

KoHTpo/bHEBIE

IIpakTHyeckue

OnekTpoHHbIe (M poBHIe)

n/n TeM NMpPorpaMmbl Bcero o0pa3oBare/ibHbIE PeCypChl
padoThI padoThI
Pa3zpen 1. IlepBoHavaibHbIe XUMHUYECKHE TIOHATUA
Xumusg — BaykHas 00J1aCThb
1.1 CCTECTBO3HANMA U 5 2 https://m.edso0.ru/YNVIX660G
TpaKTUYeCKOM JiesiTelTlbHOCTU
yeI0BeKa
1.2 Berrecrsa u xumieckue 15 1 https://m.edsoo.r/ONNXR1VFQ
peakLyu
Wtoro no paspeny 20
Pazpgen 2. BaxkHelne npejcTaBUTe/ M HeOPraHMUeCKUX BellecTB
B .K LI
2.1 03AyX. BMCIOPOA. LIOHATHE 6 https://m.edso0.ru/DSBORTY 30
00 okcuzmax
B I
2.2 OAOPOA. HIOHATHE O 8 1 https://m.edsoo.ru/5D61JZ6PS
KUC/I0TaxX U COAX
Boga. P I
2.3 opa. Pacteopel. TowsiTie 00 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBaHUAX
2.4 OCHOBHbIE K/1aCChI . 11 1 1 https://m.edsoo.ru/0T5AS5MOWT
HEOpPraHUYeCKUxX CoeJIMHeHUM
Wtoro no pa3peny 30

Pa3pen 3. Ilepuopnyeckuii 3akoH u Ilepuognyeckasi cuctreMa XUMUUYecKuXx 371eMeHTOB [I. 1. Men/eneeBa. CTpoeHne aTOMOB.
XumMuyeckas cBsi3b. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbLHBIE PeaKIui

3.1

[Teproanueckuii 3aKOH U

ITepuognueckas cucrema

7

https://m.edsoo.su/TCBJIBVWEZ




XMMHUYeCKux 3eMeHToB /1. U.
Mengeneesa. CtpoeHue
aToma

XumMnueckast CBSI3b.

3.2 Oxuc/IMTebHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBUTEJIbHBIE peaKliuy
Wtoro 1o paszeny 15 https://m.edsoo.rw/LRYWBJPES
Pe3epBHoe Bpems 3 https://m.edsoo.rt/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOI'PAMME




9 K/IACC

KoiunuecTBo yacoB
Ne /i HanmMeHoBaHMe pa3je/ioB U TeM K -~ JieKTpoHHbIe (1{u(poBbIe)
B NporpamMMsbI Bcero OHTPOJILHbIE paKTHiecKH oOpa3oBaTe/bHbIE PecypChl
paboThI e paboTbI
Pa3zpen 1. BemjecTtBo U xXuMnuuyecKue peaknum
[ToBTOpeHMe U yraybieHre 3HaHUN
1.1 P Yy 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pasfiesioB Kypca 8 Kiacca
OCHOBHbIE 3aKOHOMEPHOCTU XUMUUeCKUX
1.2 o P 4 https://m.edsoo.rt/AFNALWG7U
peakLuii
OneKTpoMTHYeCcKas AUCCOLUALIUS.
1.3 P A LHan 8 1 1 https://m.edsoo.rt/KODURS0VV
XHMUUeCKHUe peakijui B pacTBOpax
Wroro nio pasgeny 17
Pa3gen 2. HemeTa/l/ibl M IX COeJUHEHUSI
OO0111ast XxapaKTepUCTUKa XUMUUECKUX
2.1 THa XapaerIep 4 1 https://m.edso0.r/ZTN1E700I
seMeHTOB VIIA-rpymrsl. ['asoreHsl
OO0111ast XxapaKTepUCTUKa XUMUUECKUX
2.2 sneMeHTOB VIA-rpymrsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
CcoeIMHEeHUsI
OO011jas1 XapaKTepUCTHKA XUMUUECKUX
2.3 37ieMeHTOB VA-rpyrrbl. A30T, pocdop U 7 1 https://m.edso0.r/VOXDOUX2S
WX COe[JUHeHUsI
OO0111ast XxapaKTepUCTHKA XUMHUUECKUX
2.4 sneMeHTOB [VA-rpymnmsl. Yriepos u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEeMHUU U UX COeIMHEeHUSsI
Nroro nio pasgeny 25
Pazpgen 3. MeTa/iibl U UX COeJUHEHUS
3.1 OO11re CBOMCTBA METAJIOB 4 https://m.edsoo.ru/GHV2L.6NJ8




3.2 BakHelillve MeTaslibl U UX COeJUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wtoro no pa3peny 20
Pa3pgen 4. Xumus u okpyKawujasi cpeja

4.1 BEU.IECTBa M MATEPUATIBT B JKH3HH 3 https://m.edsoo.ru/TENBWEEF7Y

yesioBeKa

Wtoro no paspeny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FY5SRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME







IIOYPOYHOE IVIAHUPOBAHUE

8 KJIACC
Ko/muecTBo 4acoB JlaTa
Ne Tema VDOKa - -~ 3VUeHH J/IeKTpOHHBbIE M (pOBbIe
n/n P Bcero OHTPOJIHRIE PaxTHHECKHE y oOpa3oBaTe/bHbIE PecypChl
paboThbI paboThI A
ITpepmet xvmun. Pob xvMnm B
1 JKU3HU yesioBeka. Tena u 1 https://m.edsoo.r/L62DS2CZR
Bell[eCTBa
[TousaTue
2 O METOAAX TOSHAHMA B 1 https://m.edsoo.ru/SZJAEW050
XUMUU
[TpakTrueckast pabota Ne 1
[IpaBu
3 «’p N 12 pabote! B naGopatopun 1 https://m.edsoo.ru/LS5EW4353D
Y IpUéMBbI 0OpallieHus C
nabopaTopHbIM 000py/10BaHHEM»
YucTele BelljecTBa U CMeCH.
4 o e¢ o 1 https://m.edsoo.ru/6TME21FW8
CriocoObI pa3sziesieHUst cMecei
[MpakTrueckast pabota Ne 2
5 «Pa3penenne cmeceli (Ha mpumepe 1 https://m.edsoo.ru/K3LSS5MCRY
OUMCTKU MOBAaPEHHOM COJIN)»
6 ATOMBI Y MOJIEKY/IbI 1 https://m.edsoo.ru/BLS04WTB8
XHWMHUUeCKUe 371eMeHThl. 3HaK1
7 (cMMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIeMEHTOB
IIpocTbie v C/T0XKHBIE BelleCcTBa 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKY/IIPHOE yYeHue 1 https://m.edsoo.ru/1MOBJ3QZ5
10 3aKOH ITOCTOSIHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6

Bell|eCTB. XUMUueckasi opmya.
BaneHTHOCTL aTOMOB




XUMHYeCKHX 3/IEMEHTOB

11

OTHocHTeNbHAs aTOMHAas Macca.
OtHocuTebHAs: MOJIeKYJIsIpHast
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast 10711 XUMHUUY€eCKOT0
37IeMeHTa B COeTMHEHUU

https://m.edsoo.rt/GHV58QMVE

13

KosinuectBo Bewjectsa. MoJib.
MounsipHast Mmacca

https://m.edsoo0.ru/368UNL5Y 2

14

dusnyeckre U XUMHUUeCKue
SIB/IeHUs. XUMMruecKast peaknusa

https://m.edsoo.ru/YZM8S6ATH

15

ITpu3sHaKu U yCI0BUs NPOTEKAHUS
XUMUYECKHX peakLui

https://m.edsoo.rt/N6DVNIKQ5

16

3aKOH COXpaHeHUs1 MacChbl
BellleCTB. XMMUYeCKHe ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

BbruriciieHust KOJIM4eCcTBa, MacChl
BeIIleCTBa M0 YPaBHEHUSIM
XUMHUUECKUX peakiui

https://m.edsoo.sw/LUY9U3EQE

18

Knaccudukaipsi XuMuueckux
peakiyii (coeiuHeHUs,
pa3JioyKeHusl, 3aMelleHus,
obMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIOMOHOCOB — YUéHbIii-
sHIMKIoNeAucT. O6061IeHEe U
cUcTeMaTHU3aLys 3HaHUH

https://m.edsoo.ru/PIWARH3AB

20

KontponbHasi pabora Nel 1o Teme
«BejecTBa 1 XUMHUeCKUe
peakuumn»

https://m.edsoo.ru/ON62SNERU

21

Bo3gyx — cmech razos. CocraB
Bo3ayxa. Kucimopos — s/1eMeHT U
rpocroe Belectso. O30H

https://m.edsoo.rt/XONONRN1P




22

dusnueckre U XUMHUYeCKHe
CBOMCTBa KMCJIOpPO/a (peakLyu
OKHC/eHus], TopeHue). [ToHsTHE
00 okcugax

https://m.edsoo.r/FBS1JRKMB

23

Crioco0bl MoJTyueHust KUCI0po/ia
B aboparopuu 1
MIPOMBIIIIEHHOCTH. [TpuMeHeHne
KHCJIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TerioBoi 3¢ PeKT XMUUYeckou
peakLuy, MOHSITHE O
TePMOXUMHUUECKOM YpaBHEHUH,
3K30- Y SH/I0TEPMUYECKHX
peakLysx

https://m.edsoo.ru/PNMKJZHKX

25

Tonmo (He( Tk, yroyib U MeTaH).
3arpsisHeHHe BO3/lyXa, CIIoCO0bI
ero rnpe/j0TBpalleHNs

https://m.edsoo.ru/USNY5UUW?2

26

[TpakTrueckast pabota Ne 3 110
teme «[TonyyeHue ¥ cobupaHue
KHC/I0PO/Ia, U3yUeHHe ero
CBOMCTB»

https://m.edsoo.0u/5516UHX3R

27

Bopopog — anemeHT 1 mipocToe
BellecTBO. HaxoxzeHuve B

TIpUpozie

https://m.edsoo.ru/WD392ACWB

28

dusnyeckre U XUMHUUeCKUe
cBoricTBa Bogopoza. [IpumeneHue
BOZIOpO/ia

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

29

IToHsiTHE O KMC/IOTAaX U COJISIX

https://m.edsoo.rt/TMWNIVC43

30

Crioco6bI oIy 4eHHsi BOZIOPO/ia B
naboparopuu

https://m.edsoo.ru/C9TO9UCIP

31

[MpakTueckasi pabota Ne 4 1o

https://m.edso0.ru/SS3IWAX33K




teme «[Tomyuyenue u cobupanue
BOJIOPO/Ia, U3yUeHHe ero
CBOMCTB»

MornsipHelii 06BEM ra3oB. 3aKOH

32 https://m.edsoo.ru/M3KSO1QDQ
Agorazipo
Brruriciienns 00néma, KoJIMyecTsa
ellleCTBa rasa o ero Uu3BeCTHO
33 DEHIECTBA Ta3d TIO €r0 M3BECTHOMY https://m.eds00.ru/MXGOY304M
KOJIMUeCTBY BeIlleCTBa WU
00BEMY
BrruriciieHuss 0068MOB ra3sos 10
BHEHU KLIUM Ha OCHOB
34 YPpaBHE Ioupea B aoc ove https://m.edsoo.ru/9TQ8AXABY
3aKOHA 0OBLEMHBIX OTHOLIIEHUHI
rasoB
(0))
35 H%,quCKHe 1 XUMUHECKHE https://m.edsoo.ru/7ZAOGFZK4R
CBOMCTBA BOJbI
. IT
36 Cocrap ocroBaHwii. [ToHsTHe 00 https://m.edsoo.ru/IXB2W6IVL
WH/IMKaTopax
Bojia Kak pacTBOPHUTE/Ib.
HaceblieHHble ¥ HeHaChILLIeHHbL
37 ACBIILE € EHacbIIe € https://m.edsoo.ru/MKHXPOFH4
pacTBopbl. MaccoBas f0/15
BeIl[eCTBa B paCcTBOpe
[MpakTuyeckas pabora Ne 5 1o
eMe «IIpurorossieHrie pacTBOpoO
38 TEME «IpUTOTOB/IEHHE PACTBOPOB https://m.edsoo.r/WXUKPAUOA
C orpe/ie/IEHHON MaCCOBO# f1o/1ei
PacTBOPEHHOTO BeIl[eCTBa»
KoutponsHas padbota Ne2 1o Teme
39 HTPOJIBHAsA paboTa Nes TIO TEM htps://m.edsoo.ru/JM7935DRY
«Kucnopoza. Bogopog. Bopa»
40 OKcunpp: COCTAB, KNaCCHUKaLs, https://m.edsoo.ru/STESJINAY
HOMEHK/IaTypa
41 [TonyueHune ¥ xuMHuyeCckKye https://m.edsoo.ru/8JAZ9YWS2




CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
1 aMmbOTepHBIX OKCUJIOB

42

OcHoOBaHMS: COCTaB,
K/laccuduKalysi, HOMeHK/IaTypa

https://m.edsoo.ru/5U397HUSC

43

[TonyuyeHue u XuMUueckKue
CBOICTBA OCHOBAHUIA

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsl: cocras,
K/laccuduKalysi, HOMeHK/IaTypa

https://m.edsoo.rui/Q6U4WEBK7

45

[TonyuyeHue u XuMUueckKue
CBOICTBA KUCJ/IOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpefgHue): HOMEHK/IATypa,
CTI0CO0BI TIOSTYYeHHs, XUMHUECKHe
CBOMCTBa

https://m.edsoo.ru/JSNUIMI9TJ

47

[pakTueckasi pabota Ne 6.
PellieHne s5KCiepuMeHTa/IbHbIX
3az7iay 110 Teme «OCHOBHBIE
KJIaCCbl HEOpraHUYeCKHUX
coeZIMHEeHUM»

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

48

['eHeTUUeCKasi CBSI3b MeXAY
KJIaCCaMU HeOpraHUueCcKux
coeIMHeHUN

https://m.edsoo.ru/YDS6ZRE31

49

O06o00111eHMEe U CUCTEMAaTH3al[Us
3HaHUM

https://m.edsoo.rui/S7TBUOEEYN

50

KontpospHast pabota Ne3 o Teme
"OCHOBHBI€ KJ1aCChl
HeOpraHuuecKux CoeiMHeHum"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble NOIBITKA
KJIacCU(UKALM XUMHUeCKUX
sneMeHTOB. [ToHsTHE O rpymIax
CXOZHBIX 3/IeMEeHTOB

https://m.edsoo.ri/COV3CC214




52

[Tepuoarueckuii 3aKOH 1
[Teproguyeckas cucrema
XAMUYEeCKHX 3yiemeHToB . U.
MeHeneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepro/ibl, TPyIIbl, HOATPYIIIbI

https://m.edsoo. - t/NQMWWJIRXN

54

Crtpoenue atomoB. CocTaB
atoMHbIX sifep. 30Toribl

https://m.edsoo.rt/IMUDOMRSH

55

CTtpoeHue 3/1eKTPOHHBIX
000/104eK aTOMOB 3/IEMEHTOB
[Tepuoauueckoii cucremsl . U.
MengeneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTHUKa XUMHUUeCKOTo
3/ieMeHTa TI0 ero IM0JI0KeHUIO B
[Tepuoauueckou cucreme [. U.
MenpeneeBa

https://m.edsoo.ru/YIP04OMDX

57

3HaueHve [lepuoanueckoro
3aKOHa /JI/I1 Pa3BUTUS HAYKU U
npaktuku. /1. 1. Menzenees —
YUéHbIH, Iefiaror U rpaxjaHuH

https://m.edsoo.ru/SZD8XEOOP

58

Pe3epBHbIii ypok. Obo61meHue 1
CHCTeMaTH3al[1sl 3HaHUM /
Bcepoccutickasi mpoBepouHast
pabora

https://m.edsoo.ru/ZCQTRP0O8Y

59

KonTtposbHas pabota Ne4 110 Teme
«CTpoeHue aroma. XvMuyeckas
CBs3b» / Bcepoccuiickas
npoBepoyYHasi pabora

https://m.edsoo.ru/FTIZF99WF

60

DJIeKTPOOTPHLIATETBHOCTh aTOMOB
XUMUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/HZA110EDS8

61

WNoHHag xuMuueckasi CBSI3b

https://m.edsoo.1u/3SY1RJKVI




KopaneHnTtHas TOJIApHad

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMUYECKas CBA3b
KosaneHnTtHas HerosisgpHas

63 p 1 https://m.edsoo.ru/9Y VR3FUXI
XUMUYECKasi CBA3b

64 CTereHb OKUC/IEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKuUc/IUTe/ILHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBUTEJ/IbHbIE PeaKluu

66 OKUCIUTe/N Y BOCCTAaHOBUTENA 1 https://m.edsoo.ru/QPS46Z5PU
Pe3sepBHbIii ypok. O60061IeHre 1
cucTeMaTH3alusg 3HaHul 110 Teme

67 1 1 https://m.eds00.ru/ARH7M35NF
«CTpoeHue aToMa. XuMUUeckKasi
CBA3b»
PesepBHbiil ypok. O600ILIeHNe U

68 p yP Pl 1 https://m.edsoo.ru/7DNRBZ948
CHUCTeMaTH3aIus 3HaHUK
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9 K/IACC

KosinuecTBo yacos Jara
Ne Tema vDOKa K I 3VIeHM JJIeKTpOHHBIe H(pOBbIe
n/n yp Bcero OHTPO/ILHEBIE PaKTHHECKHe y oOpa3oBaTe/bHbIE PecypChl
paboThI paboTsI A

[Teproanueckrii 3aK0H.
[Teproguueckas crucrema

1 PHOA 1 https://m.eds00.r/ECRKA9OAY
XAMUWYEeCKUX 3jiemeHToB /1. U.
MeHeneeBa
3aKOHOMEpPHOCTU B U3MeHeHUH

2 CBOMCTB XMMHUECKUX 3JIeMEHTOB 1 https://m.edsoo.ru/GNJPEROFB
MepBbIX TPEX MEPUO/OB
Knaccudukanus u

3 HOMEHK/IaTypa HeopraHuueCcKrux 1 https://m.edsoo.u/WTO1WRA2Q
Bell|eCTB
Buibl XiMrUueCKoU CBSI3U U THTIbI

4 A N 1 https://m.edsoo.ru/UI4Y5CFRV
KPUCTA/I/TMUECKUX PELIETOK
KontponbHasi pabora Nel 1o
Teme «[loBTOpEHUe U

5 ) P . 1 1 https://m.edsoo.ru/J4X8ZN212
yriay0/ieHre 3HaHUH OCHOBHBIX
pas3zesioB Kypca 8 Kiacca»
Knaccudukaiysi XuMuueckux

6 peakLyii Mo pa3IMUHbIM 1 https://m.edsoo.ru/X8XAE7E2J
NpU3HaKam
[ToHsATHE O CKOPOCTHU
XUMHUUeCKoU peakuuu. [ToHsTue

7 beaxh 1 https:/m.eds00.r/6VLXCYY7N
0 FOMOT€HHBIX U TeTepOreHHbIX
peaxLusix

8 [ToHsiTHE O XMMHUUYECKOM 1 https://m.edsoo.ru/H4FH7NZNM

paBHOBecuu. PaKkTOpBI,




B/IMSIIOLIE HA CKOPOCTh
XUMUYECKOMN pPeakluy 1
T10JI0)KeHHe XUMHUYeCKOro
paBHOBeCHS

OKUCTUTe/TBHO-
BOCCTaHOBUTEJ/IbHbIE peaKLUU

https://m.eds00.ru/648V11026

10

Teopust 3/1eKTPOTUTUUECKOU
muccormauuu. CUibHbIE U
cs1abble 37IeKTPOJIUTEI

https://m.edsoo.ru/2KCYCIL.Z16

11

VloHHble ypaBHeHUs peakLuii

https://m.edsoo.ru/VN2SBIN1R

12

XrMHYecKre CBOMCTBA KUCIOT U
OCHOBaHUM B CBETe
ripeficTaB/IeHU 00
3/1eKTPOTUTUYECKOM
JYccoLaLun

https://m.edsoo.ru/8HH81Y VXI

13

XyMHyecKue CBOMCTBa COJIel B
CBeTe TMpe/CTaBIeHu 00
3J1IEKTPOTUTUYECKON
JyiccoLaliin

https://m.edsoo.rt/ETD5QTS4G

14

ITonsaTHe O ruapoJsinse coneit

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

15

O06o0011IeHNEe U CHCTeMaTH3alUsI
3HaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckas pabora Ne 1.
«PellieHue SKCIIEPUMEHTA/IBHBIX
3a/iau»

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

17

KouTposnbHasi pabota Ne2 o
TeMe «D/IeKTPOIMTUYeCKas
aucconmanys. XuMuueckue
peakLy B pacTBOpax»

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

18

OO011iast XxapaKTepuCTUKA

https://m.edsoo.rt/NNYKYZF12




rajoreHoB. XuMuyeckue
CBOMCTBA Ha rpuMepe XJiopa

Xnoposopopog. ConsiHas

19 KUCJIOTa, XMUMHUUEeCKHUe CBOMCTBA, https://m.edsoo.rt/CWVSHCD2M
roJiyueHue, MpuMeHeHue
[MpakTryeckas pabora Ne 2 1o
20 Teme «[losyueHue cosnsiHOU https://m.edsoo.ru/PVEXIYWEG
KUCJIOTBI, U3yUeHHe eé CBOMCTB»
BbruriciieHusi o ypaBHEHUSIM
21 XHMITHECKIX PEAKLHTH, €CTH https:/m.eds00.ru/4BISHO70F
OJIUH W3 peareHToB /|aH B
130bITKE
ST XapaKTePUCTUK
22 Obuwast xaparepucruka https://m.edsoo.ri/VMWKERSEP
371eMeHTOB VIA-rpyrirsl
AnnortpornHbie MOAUDUKALIUU
bl. Hax HU bl U eé
23 CEPBI. HAXOIACHHE CEPLIH €€ https://m.edso00.r/CX10EUSPO
COeJMHEeHW! B IIpUpOJe.
XHWMHUUeCKre CBOUCTBA CepPbl
CepoBogzopos, cTpoeHue,
24 ¢bu3nueckre U XuMHU4ecKue https://m.edsoo.rw/ECGX2B40W
CBOICTBA
Oxkcuppl cepbl. CepHast KUCIOTAa,
25 (bu3nyeckre U XUMHUeCKHe https://m.edsoo.ru/ULRFLCHH1
CBOMCTBA, TIpUMeHeHHe
XvMHyeckue peaklyy, Jiexallyie
B OCHOBeE TNPOMBILLJIEHHOTO
1 TOTyYeHusl CepHOU
26 criocoba rosyse CEPHO https://m.edsoo.rt/H7FT3NON4

KUC/I0ThI. XUMHUUYeCcKoe
3arpsi3HeHHe OKpYy’Karolein
Cpefibl COeJMHEeHUSIMU Cepbl




27

BbluriciieHrie MacCOBOM 10U
BBIXO/]a MMPOJYKTa PeaKluu

https://m.edsoo.ru/HSJE186WN

28

OO0111ast XapaKTepUCTUKA
371eMeHTOB VA-rpymnmnsl. A30T,
pacrpocTpaHeHUe B MpUpoJe,
¢bur3nueckre U XuMHU4ecKue
CBOMCTBA

https://m.edsoo.rt/WAHRMB976

29

AmMMMak, ero pusmyeckue u
XUMHUUeCKUe CBOMCTRa,
ToJiyuyeHre U puMeHeHne

https://m.edsoo.ru/HZAYESF13

30

[MpakTuyeckast pabora Ne 3 1o
Teme «[lonyuyeHre ammuaka,
V3y4yeHUe ero CBOMCTB»

https://m.edsoo.ru/JORP64IFJ

31

AB3oTHas KHUCI0Ta, eé
¢bu3nueckre U XUuMHU4ecKue
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Vcrionb30BaHye HUTPATOB U
COJied aMMOHHUS B KaueCTBe
MUHepa/IbHBIX YA00peHUH.
XuUMHUUeCKOe 3arpsg3HeHne
OKpY’Karolllei cpefibl
COeJMHEeHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ocdop. Okcug docdopa (V) u
bocdopHas KUC/IOTa,
¢busnyeckre U XUMUUECKHUe
CBOMCTBA, MOTyYeHue

https://m.edsoo.ru/GDQJSO3WP

34

Wcnonb3oBanue pocdartos B
KauecTBe MUHepa/IbHBbIX
yno0peHuii. 3arpsisHeHHe
TIPUPO/HOM cpejibl hocdhaTamu

https://m.edsoo.ru/UAZ3HUG5V




Yrnepog, pacripoctpaHeHve B

35 nipupojie, husnueckue u https://m.edsoo.rt/DWOM6ESUUL
XUMHUeCKHe CBOMCTBA
Okcyjp! yriepoga, ux
(bu3nyeckre U XUMHUeCKHe

36 CBOMCTBA. DKOJIOTUUYECKHe https://m.edsoo.rt/OXQAPGNCF
1po6JieMbl, CBsI3aHHbIE C
okcugom yraepopa (IV)

37 YronbHas KMC/I0Ta U €€ CoMu https://m.edsoo.ru/OHQHDG6IPA
[TpakTnueckast pabota Ne 4 110
TeMe "[losyueHue yriekucaoro

38 y y https://m.edsoo.ru/G2HZXQGC8
ra3a. KauecTBeHHas peakijusi Ha
KapOoHaT-MoH"
[TepBOoHaua/IbHBIE TIOHATHS 00

39 OpraHUYeCcKUx BelleCcTBax Kak o https://m.edsoo.ru/30TIZ109Z
COeJMHeHUSIX yTraeposa

40 KpeMHuii 1 ero coefiuHeHUsI https://m.edsoo.ru/75JXNHO0I8
[TpakTrueckast pabota Ne 5.
PelnieHue skcriepuMeHTa/ bHBIX

41 p . https://m.edsoo.ru/O7E8DOD7Z
3a/1au 110 TeMe «BarkHeliie
HeMeTasl/lbl U UX COeJJMHEeHUS»
KouTposnbHasi pabota Ne3 1o

42 TeMe «BakHeHIIe HeMeTa/l/Ibl U https://m.edsoo.ru/S85J9UGH3
HX COeMHeHHsI»
OO0rm1ast xapaKTepuCTHKa
XUMHUECKUX 3/IEMEHTOB —
MeTa/7ZI0B. MeTasyinyeckasl CBsI3

43 BA3b https://m.edsoo.ru/XK1GYPCO1

U MeTa/ThueckKas
KpHUCTa/I/TuecKast periéTka.
dusnueckue CBOIICTBA MeTa/IOB




XUMHUUYeCKHUe CBOUCTBA

44 MeTaJIJIOB. DJIEKTPOXUMUYECKUU https://m.edsoo.ru/Z7YRNPAEW
psi/l HaMpsDKeHU MeTaslsioB
OO01me criocoObI TIOTyYeHUsT
MeTasioB. CruiaBbl. BeruncieHus

45 10 YpaBHEHUSIM XUMUUECKUX https://m.edsoo0.ru/G54GDQI2D
peakLyii, eC/i1 OJ[UH U3
peareHTOB COZIEP)KUT TIpUMeCcH

46 IToHsiTHe 0 KOPPO3UM MeTaslJIOB https://m.edsoo0.ru/4FIGDOWOW

47 [Tle/ouHbIE MeTaslIbI https://m.edsoo.ru/X1B4BPUW?2
OKcHUbl M TUAPOKCU/IBI HATPUS U

48 A APOKCHART HATP https://m.eds00.ru/Q4DX0G3UY
KaJtust

49 meHOqEIOBEMenb}{He MeTaIet = https://m.edsoo.rt/REOCDY0K6
Ka/IbLIMK U MarHui
B =

50 @KHEHIIUE COGAMHEHMA https://m.edsoo.ru/CJR96CMZA
KaJIbLIUsI
006006

51 HjeHHe 1 cucTemaTH3arus https://m.edso0.ru/O5PXGG1BE
3HaHUM

52 €CTKOCTL BOJbI H CTIOCOGBI €€ https://m.edsoo.rt/WFMBETTTP
yCTpaHeHUst
I[TpakTrueckasi pabora Ne 6 1o

53 Teme "JKECTKOCTH BOABI U https://m.edsoo.rt/NF1ROKB8J
MeTO/ibl eé yCcTpaHeHus"

54 AJTTOMHAHU https://m.edso00.ru/9ZJ8RD1TV
A =

55 MoTepHbIE CBOACTBA OKCHAA 1 https://m.edso0.rw/NISKIIOJ5
TUIPOKCH/IA

56 JKene3o https://m.edsoo.ru/F20NJR5SR

57 OKCHIEI, THAPOKCHAEI 1 COH https://m.edsoo.ru/IRTUBLAMP

xene3a (IT) u xxenesa (I11)




58

O06o00111eHMEe ¥ CHCTEMAaTH3alHs
3HaHUU

https://m.edsoo.ru/NAON6HGKZ

59

[pakTrueckasi pabora Ne 7.
PerieHue SKCriepuMeHTaTbHbIX
3aJ]au 1o TeMe «BakHel1ie
MeTaJl/Tbl ¥ UX COeITUHEHUSI»

https://m.edso0.ru/ZN7G0QSMX

60

Beruncienys o ypaBHeHUsIM
XUMHYeCKUX peakLuii, eciiu
O/IVH W3 peareHToB /laH B
M30bITKE WK COJIEPIKUT
rpuMecu. Berunciienus
MacCCOBOM I0J/Id BbIXO/a
NIPOAYKTa peakLun

https://m.edsoo.ru/AYD2HESTY

61

O06o006111IeHre ¥ CCTeMaTH3aLUs
3HaHUMN

https://m.edsoo.ru/B8T9VTKOP

62

KonTtponbHast pabota Ne4 110
TeMe «BakHelIIe MeTaIbl U
UX COeJIMHEeHUsI»

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

63

BeljectBa u Matepuasbl B
MOBCE/IHEeBHOM >KU3HU Uei0oBeKa

https://m.edsoo.ru/OFI32JMTOQ

64

XuUMHYeCKoe 3arpsisHeHHe
OKpY’Karolllel cpefibl

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

65

Posib xumMnn B peliieHUH
9KOJIOTUYECKHUX TTPo6IeM

https://m.edsoo.ru/18Q203Y?28

66

Pe3sepBHbIil ypok. O60611eHre U
CcHCTeMaTH3al[ys 3HaHUM

https://m.edsoo.ru/DT1BAS5U4

67

Pe3sepBHbIil ypok. O60611eHre U
CcHCTeMaTH3al[ys 3HaHUM

https://m.edsoo.ru/P52TJZNXV

68

Pe3sepBHbIil ypok. O60611eHre U
CcHCTeMaTH3al[ys 3HaHUM

https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA

OCHOBHOM

OBPA30BATEJ/IbHOU ITPOT'PAMMBI

8 K/IACC

Kop
NpoBepseMoro
pe3y/jbTara

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTO 0011iero o0pa3oBaHus

1

[To Teme: «IlepBoHavabHbIe XUMUUECKHE TIOHATHS»

1.1

pacKpbiBaTb CMBIC/I OCHOBHBIX XWMWYECKUX TIOHATHN: aToM,
MOJIeKYyJla, XUMWUECKHM S/1eMeHT, TIpPOCTOe BeIeCTBO, CI0XKHOe
BeIlleCTBO, CMecCh (OJHOpDOJHAasi W HEeOJHOPOJHasl), BaJleHTHOCTh,
OTHOCHTe/bHAasi aTOMHasi W MOJIeKyJisipHasi Macca, KOJIMUeCTBO
BellleCTBa, MOJb, MOJIIDHasi Macca, MaccoBasi JoJsi XHMHUUeCKOro
3/IeMeHTa B COeIMHEHUH, MOJISIPHBIA OOBEM, XMMHUeCKasl peakLvs,
KjJaccuduKalusi — peaklUid:  peakLUM  COeJVHEHUs,  peakLUu
pa3/ioKeHUs], peakUy 3aMelleHWs, peakuud oOMeHa, 23K30- U
9H/I0TePMUYeCKHe peakLiH, TeryioBoi 3¢ ¢deKT peakiuH, pacTBOp,

MaccoBasi 10Jis BelljeCTBa (TIPOLIeHTHAasi KOHLIeHTpalusi) B pacTBOpe

1.2

WJIJIFOCTPUPOBATE B3dWMMOCBA3b OCHOBHBLIX XHWMHYECKHUX TIOHATHUU U

MPUMEHSTDb 3T MOHSATHUS NPY OMMUCAHWY BeLeCTB U UX MpeBpallieHui

1.3

WCMO/b30BaTh XUMUYECKYI0 CHMBOJIMKY [JIs1 COCTaB/ieHus (opMys

BellleCTB Y YPaBHEHUM XMMUYECKHX peakLui

1.4

pacKpbiBaTb  CMBIC/JI  3aKOHOB  COXPaHeHMsI MacChbl  BeLeCTB,
IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKY/IIDHOTO YYeHMs, 3aKOHa
ABorazpo

1.5

onpenessiaTb Ba/IEHTHOCTb dTOMOB 3/IeMEeHTOB B 6I/IHaprIX

CoeJMHeHUAX

1.6

K]'IaCCI/I(bI/IU"I/IPOBaTb XUMHNUYeCKre pedKquun (1'[0 Unciy Hu COCTaBy

yUaCTBYOIIUX B PeaKIUU BelleCTB, 10 TeryioBoMy 3P heKTy)

1.7

BBIUHNC/IATD OTHOCHUTE/IbBHYH) MOJIEKY/IADHYHO W MOJIADHYIO MacCChl

BelleCTB

1.8

BBIUMC/ISITh MacCOBYIO JIOJIF0 XMMHUECKOTO 3jieMeHTa 1o (opmysie

coeZIUHEeHUs,




1.9

BBIUKC/ISITE MaCCOBYHO JIOMIO BEILleCTBa B pacTBOpe

1.10

NIPUMEHSTh eCTeCTBeHHOHayuUHble MeTO/bl 1T03HaHUsI — Hab/tofieH e,
V3MepeHue,  MOJe/NVMpOBaHWe,  SKCIepUMeHT  (peajibHbld U

MBbIC/IEHHBIN)

ITo Teme: «Ba)kHelilne npe/iCTABUTe/IN HEOPTaHUYEeCKUX BelleCTB»

2.1

PaCKpbBIBATb CMBIC/T OCHOBHBIX XHMMHWUYECKUX TTOHSITHIA: OKCH/,

KHCJ/10Td, OCHOBAdHHKeE, COJIb

2.2

orpefiesisiTh TIPUHA/|JIE)KHOCTb BEIeCTB K OIpefe/éHHOMY KJaccy

coeuHeHU 110 hopMyiam

2.3

K]'IaCCI/I(bI/IU"I/IpOBaTb HeopraHn4dyeckKue BelleCTBa

2.4

XapaKTepu3oBaTh (OMUCHIBaTh) OOIMe XUMUYECKWe CBOWCTBA
BeleCTB pa3/MUHbIX KJIacCOB, TOJTBEp)KJasi OIMWcaHue MpuMepaMu

MOJIEKYJ/ISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX pPeakLnil

2.5

IMPOrHO3MPOBATH CBOICTBa BelectTe B 3dBUCHMMOCTH OT HX
KaueCTBeHHOI'o COCTdBd, BO3MOXXHOCTH TIIpOTe€KaHUA XHWMHUYECKUX

HpeBpameHHﬁ B PA3/IMUHLIX YC/IOBUAX

2.6

CJlefioBaTh  TIpaBWaM  [IOJIb30BaHUS  XUMHUYECKOW TIOCYJIOM W
nabopaTopHbIM 000py/IOBaHMEM, a TakKe TMpaBWiIaM oOpalleHusi C
BellleCTBAMM B COOTBETCTBUM C WHCTPYKLUSIMH TIO BBITIOJTHEHUIO
nabopaToOpHBIX XUMUUYECKHUX OTMBITOB I10 TOYYeHUIO W COOMpaHHIO
ra3oo0pa3HbIX BelecTB (BOAOpPOAA U KHMCJIOpOJa), MPUTOTOB/IEHHIO
pacTBOpOB C OMpeZe/éHHOM MaccoBOM [losieli  pacTBOPEHHOTO
BellleCTBa, M/IaHUPOBATh U MPOBOIUTL XUMHUUECKHe IKCTIePUMEHThI 110
pacrio3HaBaHMIO DPACTBOPOB IIjejioue W KUCJIOT C  TOMOIIbIO

VH/IMKaTOPOB (/1akMyC, (heHONN(TanenH, MeTUIOPaHX U JIpyrue)

2.7

MIPOBO/IUTH PACUéThI M0 YPABHEHUIO XMMUUECKOW peakLiyu

I[To Teme: «Ilepuoguueckuii 3akoH u I[lepuoauueckasi cucreMa
xumMuueckux 3jemeHtoB [I. . MenpgeneeBa. CTpoeHue aToOMOB.

Xumunueckasi cBsizb. OKHC/IUTE/NbHO-BOCCTAHOBUTE/IbHbIE peakunmn»

3.1

pacKpbIBaTh CMbBIC/T OCHOBHBIX XMUMHWUECKWUX TOHSITHM: SIIPO aToma,
9JIEKTPOHHBIM C/IO aTOMa, aTOMHas opbOuTanb, pafuyC aroma,
XUMUYecKasi CBsi3b, TIOJIIPHAsi W HeroJisipHasi KOBaJleHTHasl CBSI3b,
3/IeKTPOOTPULIATe/IbHOCTh, HWOHHAsi CBSI3b, HWOH, KaTHUOH, aHWOH,

CTerieHb OKHC/IEHUA

3.2

KJ'IaCCI/I(i)I/IL[I/IpOBaTb XHUMHUYeCKHe 3/1eMeHThI

3.3

OTMChIBaTh M XapaKTepr30BaTh TabyinuHyro ¢dopmy Ileproguueckoit

CUCTEMBI XHMMWUECKHUX 3JIEMEHTOB: PA3/IM4dTb TIOHATHA «TJIdBHASA




nogrpyrmna (Arpynma)» W «1mobouHas moarpymma (Brpyrma)»,

«Masble» U «OOMbIIe» rnepuoanbIl

3.4

packpeiBaTh cMmbIica Ilepuoguueckoro 3akoHa /.M. MeHpeneesa:
JIeMOHCTPUPOBaTh NMOHUMaHKe MepruoInYecKOr 3aBUCHMOCTU CBOMCTB
XUMUYECKHUX 9/IEeMEHTOB OT UX ToioKeHUss B [lepuoguueckon

crucreme

3.5

COOTHOCUTH  0003HaueHWs, KOTOpPble HWMEKTCA B  Tabswuile
«ITeprognueckass  cucremMa  XUMHYeCcKux  dyiemeHtos  [.N.
MeHjeneeBa» C UHUCJIOBBIMH XapaKTePUCTUKAMU CTPOEHHsSI aTOMOB
XUMHUECKUX 3JIEeMEeHTOB (COCTaB W 3apsj sapa, oOljee YHCIO

3/IeKTPOHOB U pacripeie/ieHe UX M0 3/IeKTPOHHBIM CJI0SIM)

3.6

ornpenessiaTb CTerieHb OKHCJ/IeHUs 5JIEMEHTOB B 61/IHapHBIX

COeIMHEeHUSIX

3.7

onpenejaaTb BUM XMMUUECKON CBSI3U (KOBaJ'IEHTHaS[ %1 I/IOHHaH) B

HeopraHn4yeCKUX COe JMHEHUAX

9 K/IACC

Kopg
NMpoBepsieMoro
pe3y/ibTarTa

IIpoBepsiemble NMpegMeTHBIE Pe3y/IbTAaThl 0CBOEHHS 0CHOBHOMU
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 0011iero o6pa3oBaHus

1

ITo Teme: «BelecTBO U XMMHUYECKask peakLvs»

1.1

PaCKpbIBaTh CMBIC/I OCHOBHBIX XHMWYECKUX TOHSITUHA: DPacTBOD,
5/IEKTPOJIUTBI, HE3JIEKTPOJIUTBI, 3/I€KTPOIUTUYECKas UCCOLALIUS,
peaklliil MOHHOro oOMeHa, KaTaju3aTop, XUMHUYeCKOoe paBHOBeCHe,
obparumblie u HeoOpaTUMbIie peakiuy,
OKHC/TUTEe/TbHOBOCCTaHOBUTE/TbHbIE peaKiuy, OKHUC/TUTE]b,
BOCCTAQHOBHTE/Ib, OKHC/IEHHE U BOCCTAHOBJIEHWE, aJlJIOTPOIHS,
amMm(bOTepHOCTb, ~ XUMUYeCKass  CBsA3b  (KOBa/JleHTHas,  HWOHHas,
MeTa/UTMuecKasl), KpHUCTa/UIMuecKasi peIIéTKa, CIIaBbl, CKOPOCThb

XUMUYECKOM peakLuu

1.2

WJJIFOCTPUPOBATh B3dWMMOCBA3b OCHOBHBLIX XHWMHYECKHUX TIOHATHUU H

MIPUMEHATDb 3T MOHATUSA NPY ONMCAHMY BeLeCTB U MX NpeBpallieHui

1.3

COCTaBJISAITh YPABHEHUS 3JIEKTPOJUTUUECKOW AUCCOLMAMUA KUCTIOT,
miesioueld U cosel, TOJIHble Y COKpAllléHHble ypaBHEHUsl peakLui

WOHHOTro 0OMeHa

1.4

PaCKphbIBaTb CYHIHOCTb OKHC/IUTEIBbHO-BOCCTAHOBUTE/IBHBIX peaKLlI/Iﬁ




TIOCPeICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO OasaHca 3TUX peakLuid

1.5

MPOBOJUTL PaCUéThI [0 YPaBHEHUIO XUMHUYECKOW peakLuu

[Io temam: «Hemertamnbl U uX coefuHeHus» U «MeTauibl U UX

COeJUHeHUsI»

2.1

XdPaKTepU30BaATb (OHI/ICI—;IB(:ITI—;) 06ume n CHEL[I/I(i)I/I‘-IeCKI/Ie XUMH4YecKue
CBOICTBa MPOCTBIX KW CJIOXKHBIX Be€IIeCTB, MOATBEPXK[AddA OIMKMCaHHUe
MnpruMepaMm MOJIEKYJIADHBIX U HOHHBIX ypaBHEHlflf/'I COOTBETCTBYIOLMNX

XUMHUUYeCKHUX peaKL[I/Iﬁ

2.2

COCTaB/ISATh YPaBHEHUs peakLyi, MOJTBep)KJarolUX CylleCTBOBaHHUe

FeHeTHUYeCKOM CBS3U MeXy BeleCTBaMU PA3/IMYHBIX K/1aCCOB

2.3

IMPOrHO3MPOBATH CBOMCTBa BeleCTB B 3dBUCMMOCTHU OT UX CTPOEHUS,
BO3MOXHOCTH IIPOTE€KAHUSA XUMHUUECKHUX HPEBpaLL[eHI/Iﬁ B PA3/IMUHBIX

YCJIOBUSIX
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C/leoBaTh TpaBWIaM  T10JIb30BaHUSI ~XUMUYECKOW TOCyJod U
nabopaTopHbIM 000py/IOBaHWEM, a TakKe TMpaBWIaM oOOpallleHusi C
BEIleCTBAMU B COOTBETCTBUU C WHCTPYKIMSMH TIO BBITIOJIHEHUIO
71ab0paTOPHBIX XUMHUECKMX OIBbITOB TI0 TOJYYEHHIO U COOMpaHHUIO

Fa3006p83HbIX BelecTB (aMMI/IaKa " yIJIEKUC/IOTO ra3a)

2.5

NPOBOJUTh  pPeakiid, TOATBEepP)KAAIOI[He KaueCTBeHHBI COCTaB
Pa3MUHbIX BeIIeCTB: PAacCrO3HABATh OIBITHBIM TYTEM XJIOPH[-,
Opomuza, woaup, KapboHar, ¢ocdar, cumKar, Ccyabdart,
T'MPOKCHANOHBI, KaTHOHBI aMMOHHS, WIOHBI M3y4YeHHBIX MeTaslIoB,

MPUCYTCTBYIOLLIME B BOAHBIX PaCTBOpPaxX HeOPraHUUeCKHX BellleCTB

[To Teme: «XuMus ¥ OKpysKarolllas cpesa»

3.1

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMHUeCcKUXx ToHsATHH: [IJK

BeleCTBa; KOPPO3usd METAJI/IOB

3.2

MPUMEHSTb OCHOBHBIE OIEPAIl[UM MbICIUTEILHOW [IeSITETbHOCTH —
aHaM3 W CHUHTe3, CpaBHeHWe, 0000leHHe, CUCTeMAaTH3alHIo,
BbISIB/IEHWE TIPUUMHHO-CIE[JICTBEHHBIX CBsI3eM — 19 H3yueHUs
CBOWCTB BeI[eCTB M XWMWUYECKUX peakKIWi; ecTeCTBeHHOHayYHbIe
MeTo/bl TI03HaHUS — HaOmoJeHre, W3MepeHHe, MO/e/TUPOBaHMe,

5KCIepUMEHT (peasibHbIN U MbIC/IEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

8 KV/IACC

Kopg

IIpoBepsieMblii 3/IeMEHT COfiep)KaHUsA

1

HepBOHaanbHLIe XHUMHUYeCKHe IOHATHA

1.1

IIpegmer xumuu. Posib XWMUKA B KU3HU 4YeslOBeKa. XHWMUS B CUCTEME HayK.
Tena u BeljectBa. Pu3MUeckre CBOWCTBAa BeleCcTB. ArperaTHOe COCTOsIHUE

BelleCcTB

1.2

[ToHsATHE O MeTO/jaX MO3HaHUS B XUMHUHU. YUCThIe BerjecTBa U cMecd. CriocoObl

pasjiefieHus1 cMecei

1.3

AToMBI U MOJIEKY/JIBI. Xumuueckue 3jeMeHTbl. CHMBOJBI  XUMHUUECKHX

3/1eMeHTOB. [IpoCThIe U CI0’KHbIe BelljecTBa. ATOMHO-MOJIEKYJ/ISIPHOe YUeHHe

1.4

Xumnueckasi (popMysia. BaneHTHOCTb aTOMOB XMMHYECKHUX 3/1eMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BewlecTB.  OTHOCuTe/lbHass ~ aTOMHas — Macca.
OTHOCUTeNbHas MOJIeKy/ispHas macca. MaccoBast 0/1s1 XMMUUeCKOro sjieMeHTa

B COeJMHEHNHN

1.5

KosmuectBo BewjectBa. Mosib. MosisipHasg macca. B3anMoOCBsI3b KOJIMUeCTBa,
Macchl W 4YMC/a CTPYKTYPHBIX eAuHUI] BellecTBa. Pacuétbl 1o dopmynam

XUMHUYeCKHX COE,[[I/IHEHI/Iﬁ

1.6

dusnyeckre U XMMUYeCKUe sIBJeHHsl. XMMHYecKas peaklus U eé MpU3HaKU.
3aKOH COXpaHeHMsI MacChl BelllecTB. XUMUUecKre ypaBHeHUs. Knaccudukarms

XUMHUUECKUX peaklui (coeJuHeHUs, pa3/ioyKeHus, 3aMellleHus, 00MeHa)

1.7

XVMHYeCKMM 3KCIIePYMEeHT: 3HAKOMCTBO C XMMUYeCKOHU ITOCY01, C ITpaBU/IaMu
paboTel B Jabopatopuu W TpuémMamMu oOpaijeHWss C J1abopaTOPHBIM
obopyJoBaHHeM, HW3yueHHe U OINHUcaHHe (U3NUeCKUX CBOWCTB 00pasioB
HEOPraHWYeCKUX BeIecTB, HabmogeHue Qu3nueckux (TUlaBleHHe BOCKa,
TasiHue Jib/la, paCTUpaHue caxapa B CTYIIKe, KWTIeHHWe U KOH/eHcalusi BOJbl) U
XUMUUeCKUX  (TopeHuWe  CBeud, TIPOKajJMBaHWe MeJHON  TPOBOJIOKH,
B3aMMO/IEMICTBHE Mejla C KHCIOTOW) sIB/IeHWH, HaO/IIo/leHHe W ONHMCAaHUe
MPU3HAaKOB TIPOTEeKAHUs XWMHUYECKUMX peaklui (pasfo)keHue caxapa,
B3aMMO/JIEMICTBHE CEpHOM KHC/IOTBI C XJIOPHAOM Oapusi, pa3/oKeHHe
ruzipokcuga meau(Il) mpu HarpeBaHWM, B3aMMO/IeHCTBUE >Kejie3a C PaCTBOPOM
comu meu(1l), usydenue criocoboB paszesieHusi cMecei (C TIOMOILBI0 MarHUTa,
(dbunbTpOBaHUe, BbIMMAapHMBaHWe, JUCTU/UIALIUS, Xpomartorpadusi), TpoBejieHHe

OUHCTKHN HOBapeHHOﬁ COJIH, HaGH}O,E[EHI/Ie U OIIMCaHWe pe3yJ/IbTATOB IMPOBeJEeHUsA




OTbITA, WTIOCTPUPYIOILErO0 3aKOH COXPAaHEHHs] MacChl, CO3[aHHe Mojenel

MOJieKy1 (I1apOCTeP>KHEBbIX)

Baxkueiimie rnpeacTaBUTE/IM HEOPraHWMYeCKMX BEIeCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciopog — s1eMeHT U IIpocToe
BellecTBO. Haxo)keHue Kuciopoza B Mpupofe, (u3nueckre U XUMHUUeCKHe
cBoMcTtBa (peakiuu ropenus). Okcuppl. ITpuMeHenue kuciaopoga. CriocoObl
MOJTyueHUsT KUCJIOpoJia B J1IabOpaTOpuM W TIPOMBIIIEHHOCTU. KpyroBopot

KUcopo/ia B ipupogie. O30H — anoTpornHasi MoAudUKaLus KUcioposa

2.2

TeryioBo# 3deKT XUMUUeCKOM peakLii, TePMOXUMHUYeCKHe yYpaBHeHUS], 9K30-
Y SHZ0TEpMUYEeCKre peakuU. TOMIMBO: yroyib U MeTaH. 3arpsi3HeHHe BO3/yXxa,

ycuseHre TapHUKOBOTO 3¢ ¢deKTa, pa3pylieHre 030HOBOTO C/0si

2.3

Bopopog, — aneMeHT U mpocToe BeljecTBo. HaxoxzeHre Bofopoza B MPUPOJE,
¢busrueckue W XUMHUECKWE CBOWCTBA, TPUMEHeHHe, CII0COObI TOTyYeHusl.

Kucnote! u comu
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MornsipHeiii 06bEM ra3oB. PacuéTsl Mo XMMUYeCKUM ypaBHEHUSIM

2.5

dusnyeckne CBOWCTBAa BOAbl. Boja Kak pacTBopuTenb. PacTBOpBL
HaceiljeHHble ¥ HeHaChIIlleHHbIe PAacTBOPbI. PacTBOPUMOCTH BelLeCTB B BO/JIE.
MaccoBasi [jo/isi BelljeCTBa B pacTBope. XHMHUUeCKHe CBOWCTBA BOJBI.
OcHoBaHus. Posb pacTBOpPOB B TMpHUPOZE U B JKM3HU uerioBeka. KpyroBopor
BOZIbI B Tpupoje. 3arpsi3HeHWe TIPUPOAHBIX BoA. OXpaHa U OUHMCTKA

TMMPpUPOOHBIX BO

2.6

Knaccudukaiusi HeopraHuyeckux coenvHeHuit. Oxcupbl. Kraccudukarys
OKCHUJIOB: coseobOpa3yroiue (OCHOBHbIe, KUC/IOTHbIE, am{@oTepHbie) U
HeconeobOpa3ytonue. HomeHkaTypa OkcuaoB. Pusnyeckue U XUMHUECKHE

cBoiCTBa OKCcH/OB. [TonyyeHre OKCHOB

2.7

OcHoBanus. Krnaccudukaiuysi OCHOBaHMM: IIEI0YM U HEpaCTBOPUMBIE
ocHoBaHusl. HomeHknaTypa ocHoBaHMI. @U3MUecKre U XMMUYeCKUe CBOWMCTBa

ocHoBaHui. [losyueHrie 0oCHOBaHUH

2.8

Kucnotel. Knaccudukaiusi kucaor. HomeHknaTypa Kuciaor. Pusuueckue U
XMMHUUEeCKHe CBOMCTBA KUC/IOT. Psan aktuBHOcTH MeTasnoB H.H. Bekerora.

HOJ’Iy‘JEHI/Ie KHUC/I0T

2.9

Comu. Homenknatypa coneit. ®usnueckre U XWUMHUECKHE CBOWCTBA COJIEM.

[Tonyuenue conent

2.10

I'eHeTHueckast CBsI3b MeXy K1aCCdMHU HeOPraHUYeCKHUX COE,Z[I/IHEHI/Iﬁ

2.11

XVMHYeCKMM  SKCIepUMeHT: KayeCTBeHHOe  Orpefie/ieHHe  COZlepyKaHus
KUACJIOPOJiAa B BO3/yXe, TMOydyeHHe, coOMpaHMe, pacrio3HaBaHWe W HW3ydyeHHe

CBOMCTB KMCJIOPOJa, HabMO/jeHre B3aUMO/IeHCTBUS BEL[eCTB C KHCIOPOJIOM U




yCJIOBUsI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHust (Tio)kapa), 03HaKOMJIeHHe C
oOpa3llaMy OKCHUJOB W OIMCaHWe WX CBOWMCTB, TIONy4yeHHe, cobupaHue,
pacro3HaBaHWe M M3y4yeHWe CBOMCTB BOJOpofa (ropeHHe), B3aWMOJEHCTBHE
Bojiopozia ¢ okcugom Meau(Il) (Bo3MO)KHO MCIIOb30BaHUe BUieOMaTepuasoB),
HaOsrozieHe 00pas3lioB  BeIIeCTB KOJIMYeCTBOM 1 MoJb, UCC/Ie[0BaHUEe
ocobeHHOCTe pacTBOPEHHWs] BeL[eCTB C Pa3/JUYHOM PACTBOPUMOCTBIO,
MPUTOTOBJIEHME PAaCTBOPOB C OMNpe/e/IéHHOM MacCOBOW Jj0Jleld PacTBOPEHHOTO
BellleCTBa, B3auUMO/IEMCTBUE BOJ[bI C MeTa//laMd (HaTpueM U KasblieM)
(BO3MOXKHO MCMOMb30BaHUE BU/EOMATepPUaioB), Orpeje/eHre pPacTBOPOB
KUCTOT M 1IjeJioueil C TIOMOIIBI0 WHAMKATOPOB, HCC/Ie[oBaHUe 00pasioB
HEOpPraHWYeCKHWX BeIeCTB PAa3/MYHBIX K/acCcoB, HaO/rOfieHHe W3MeHeHUs!
OKpaCKM HWHAMKATOPOB B pacTBOpax KHUCAOT W Lesiouell, u3yueHUe
B3auMozencTBusl okcuga meau(Il) c pacTBOpoM cepHOM KWUC/IOThI, KHUCIOT C
MeTasylaMH, peakLvii HelTpanr3alum, MmoyueHrue HepaCTBOPUMbBIX OCHOBaHUM,
BbITECHEHHWE OJHOrO0 MeTaijna JpyrMM M3 pacTBopa CO/MW, peLleHue
9KCIepUMeHTalbHbIX 3a/lau 10 TeMe «BakHellle Kaacchl HeopraHWUUeCKUX

CcoeITMHEeHUM»

[Teproanueckuit 3akoH U [lepuoanueckast cuctemMa XMMUYECKUX 3/IEMEHTOB
O.U. MengeneeBa. CTpoeHre aTOMOB. XUMUYeCKast CBsi3b. OKHUC/IUTETBHO-

BOCCTaHOBUTEJ/IbHBIE PeaKLIMn

3.1

[TepBble TOMBITKM KAAaCCU(PUKALMM XMMHUYECKMX 371eMeHTOB. [loHsiTue o
rpynnax CXOJHBbIX 3/IeMEHTOB (ILle/I0OYHble U Ije/I0YHO3eMe/IbHble MeTasllbl,
rajioreHbl, MHepPTHble Trasbl). ODJieMeHThbl, KOTOpble 00pa3yloT amdoTepHbie

OKCHUBI U THAPOKCHbI

3.2

[Teprognueckuii 3akoH. [Teprognueckas cucteMa XUMHAYeCKuX 31emeHToB [1.11.
Menzeneesa. KopoTtkonepuoanas u JJIMHHOTIEPUOAHAS dhopmbl
[Tepuosnueckold CcUCTeEMBbI XUMHYeCKUX 3yieMeHTOB [JI.MI. MeH[eneeBa.
[Teprogbl ¥ rpymnmbl. PUMUECKUM CMBIC/ TOPSIAKOBOIO HOMepa, HOMEPOB

rnepuoaa v IrpyIiribl 3/IEMEHTa

3.3

Crtpoenue atomoB. CocTaB aToMHbIX szep. M3ortonbl. OneKTpoHbl. CTpoeHue
3/IEKTPOHHBIX 0007104eK aToOMOB TiepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuoauueckoii cuctembl .M. MeHjeneeBa. XapakKTepUCTHKAa XWUMUUECKOTO

3JIeMeHTa M0 ero nojoxxeHuro B Ileproanueckont cucreme [I.M1. MengeneeBa

3.4

3aKOHOMepHOCTI/I HW3MeHeHHsa paguyCa dTOMOB XHMHUYECKHX 3JIEMEHTOB,
META/I/TMUEeCKUX U HEeMeTa/JINUeCKUX CBOHMCTB IO T pymimaM W I11€epuojdM.
3HaueHue HepI/IO,E[I/I‘—IECKOFO 3dKOHd U HepHOAHHECKOﬁ CHUCTeMbI XMMHWUECKHUX

3/IEMEHTOB /Il Pa3BUTUS HayKU U MNpakTuKW. [I.VI. MeHgeneeB — yuéHblld U

rpaXkJaHrH




3.5

XvmMmnueckasi cBsisb. KoBasieHTHasi (TOspHasi W HeMOJsIpHasi)  CBSA3b.

BJIEKTPOOTPI/ILIHTEIIBHOCTB XUMHUECKUX 3/1eMeHTOB. loHHas CBSI3b

3.6

CreneHb okucaeHusi. OKHC/INTe/TbHOBOCCTaHOBUTE/IbHEIE peaKLuu. HpOL[ECCLI

OKMCJIeHMSI U BOCCTaHOBJIeHUs1. OKUC/IUTENN U BOCCTAHOBUTEIHN

3.7

XUMHWYeCKU 9SKCTIepUMeHT: u3ydeHHe 00pa3lioB BeIIeCTB MeTa/yioB |
HeMeTaslyIoB, B3auUMOJelCTBMe TUJPOKCHJA LIMHKA C pacTBOpaMHM KHUC/IOT U
1e/i0ueid, poBe/ieHre OMbITOB, WIIIOCTPUPYIOLMX MPHUMepbl OKUC/IUTeTbHO-

BOCCTAHOBUTE/TbHBIX peakKlvi (ropeHre, peakiiy pa3/ioyKeHUsl, COeIMHeHMs)

9 KV/IACC

Kopg

HpOBEpﬂEMbIﬁ 3JIEMEHT COJi€PKaHUA

BemiectBo 1 xumuueckast peakius. IlosTopenue

1.1

[Teproanueckuii 3akoH. [leproguueckas cucTeMa XUMHU4eCcKux siemMeHToB /1.U.
MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MeHEHUM CBOMNCTB
XUMUYECKHUX 3/IEMEHTOB [IepBbIX TpPEX T[epUoZioB, Kajius, KalbLsl U UX
COeJUHEHUN B COOTBETCTBMM C TIOJIO)KeHHEeM 37eMeHTOB B [lepuoguueckoi

CUCTeEME U CTDOEHUEM UX aTOMOB

1.2

CTpoeHue BelllecTBa: BHbl XWMWUECKOW CBA3U. THIBI KPUCTA/TMYECKUX
PEIIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBA OT THIAa KPUCTA//TMYECKON PeIETKH
Y BUla XuMuyeckoi cBsisu. Knaccudukaiys 1 HOMeHK/IaTypa HeopraHu4ecKux
BelllecTB (MeXAyHapoAHasi U TpYBHa/bHas). XUMHUUECKHe CBOMCTBA BeIL[eCTB,
OTHOCSILIIUXCST K  Pa3/MYHbIM  KjaccaM HeOpraHW4yecKuX COeJUHEeHUH,

reHeTruyeckas CBA3b HEOPraHMYeCKUX BellecCTB

1.3

Knaccudukarusi XUMAYeCKUX peakLyi 10 pa3/IMuHbIM MpU3HaKaM (110 YUCTy U
COCTaBy YUacCTBYIOIIMX B PpeakLMM BellecTB, IO TeIuioBoMy 3¢ddekTy, Mo
V3MEHEHHIO CTereHell OKUC/IeHWsS] XMMHUYeCKUX 3JIEMEHTOB, 10 0OpaTUMOCTH,
10 yyYyacTHIO Karajausaropa). OK30- U 3HJOTePMHUeCKHe  peakLuH,

TEPMOXUMHUYECKHE YDaBHEHUS. IlonsTue o CKOPOCTH XUMHYEeCKOH peakKunn

1.4

[TorsiTrie 06 0OpaTUMBIX W HeOOPAaTHMBIX XUMHUECKUX peaklusax. [ToHsaTHe o
TOMOT€HHBIX U FeTePOreHHBIX peakiysix. [IoHSITHe 0 XUMUYECKOM PaBHOBECHHU.
@DakTOpbl, BJUSIOIIME HAa CKOPOCTh XUMMUYECKOM peaklud U TOJI0XKEeHHe

XUMHNUYECKOI'0 paBHOBeCHA

1.5

OKuUC/IUTe/TbHO-BOCCTaHOBUTE/IbHbIE peakuuy, 3J/1eKTPOHHBIN BamaHc
OKMCJ/IMTEe/IbHO-BOCCTAHOBUTE/ILHOM  peakuuu.  CocTaBjieHWe — ypaBHEHUU
OKHUC/IUTeIbHO-BOCCTAHOBUTE/IbHBIX peakLMid C HCIO0/Ib30BaHUMEM MeToZa

3JIEKTPOHHOTO bOaaHca




1.6

Teopusi 37eKTPOJIMTUUECKON [UCCOLMALMN. DJIEKTPOIUTBI U HE3JeKTPOJIUTHI.
Kartronbl, aHMOHBI. MexaHU3M AUCCOLMAlMK BelleCTB C pa3TMUHbIMU BUAAMU
XUMU4eckol cBsi3u. CrerneHsb auccorariui. CHIbHBIE U C/1a0ble 3/IeKTPOJIUTHIL.
Peakijun MOHHOTO OOMeHa. YC/IOBHUSI TIPOTEKAHUSI peaKliii MOHHOTO OOMeHa,
MOJIHbIe W COKpAlléHHble MOHHBbIE ypaBHeHUs peakiuii. CBOMCTBa KHUCJIOT,
OCHOBaHWM ¥ COMel B CBeTe TMPEACTaB/IeHHUH 00 3/IEKTPOTUTHUECKON

Juccouyanuu. KauecTBeHHble peaklivy Ha UOHBL. [ToHSTHE 0 TUApOM3e coelt

1.7

XUMUYeCKUM HKCIIePUMEHT: O3HAaKOMJIeHHWe C MOZesIMUA KPUCTa/THUeCKUX
pelléTOK HeopraHWyecKuX BelleCTB — MeTas/yIoB M HeMmeTa/uioB (TpaduTa U
azMasa), C/IOKHBIX BeIecTB (X/J0pua HATpusi); UCCIe0BaHUe 3aBUCHMOCTH
CKOPOCTU XHWMHYECKOW peaklid OT BO3/eNCTBUSI pa3/IMUHBIX (DaKTOPOB;
WCC/lefloBaHUE  37IeKTPOTIPOBOJIHOCTM  PAacTBOPOB  BeLeCTB,  Ipolecca
JUACCOLMAIIMA  KMC/IOT, Ije/ioued U coned (BO3MOXKHO HCIT0/Ib30BaHUe
BU/IEOMaTepPUaioB); TPOBeJieHWe OMbITOB, WIIIOCTPUPYIOLIUX TPHU3HAKU
TIPOTEeKAHUsI peaki[uii MOHHOTO oOMeHa (0Opa3oBaHHe 0cajika, BbIJje/IeHHe Ta3a,
oOpa3oBaHHMe BO/Ibl); OIBITOB, WUIIOCTPUPYIOIIUX TIPUMEPHLI OKHUC/IUTETHHO-
BOCCTAaHOBHUTE/bHBIX peaklyii (TopeHre, peaklUU pas/ioyKeHUsi, COeUHEHNs);
pacrio3HaBaHHe HeopraHMUeCKUX BelleCTB C TIOMOILbI0 KaueCTBeHHbIX PeaKLvii

Ha WMOHBI; pelieHre SKCIIeEPUMEHTA/IBHBIX 3a/id4

HemeTanne! u ux CoearMHEHUA

2.1

OOmjasi xapakTepucTHKa ranoreHoB. (OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTereHu okucaeHus. CTpoeHue U (hrU3ndyecKre CBOMCTBA TIPOCThIX
BellleCTB — TrajoreHoB. XWMHYeCKWe CBOMCTBAa Ha IIpUMepe  XxJiopa
(B3auMo/ielicTBUe C MeTaj/laM{, HeMeTa/l/laMH, IIjesiouamu). XJI0pOBOAOPO/I.
ConsiHasi KMUC/IOTa, XUMUUeCKHe CBOMCTBa, MoyueHue, mpuMeHeHue. [leiicTBue
XJIopa ¥ XJIOPOBOZOPO/ia Ha OpraHW3M 4YesioBeKa. BakHeMliline XJIOPUABI U UX

Haxo’K/[eHre B MPUpPo/ie

2.2

OOmasi xapakrepucThka 31eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOeHust
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U ¢u3nMUecKre CBOMCTBA
MPOCTBIX BeLIeCTB — KUCJIOpoZJa U Cepbl. AJIIOTPOINHbIe MoAUbHKaLWN
KHUC/I0poJa U cepbl. XMMHUUYeCKHMe CBOMCTBa cepbl. CepoBOJOpOJ, CTpOEHHe,
¢busnueckre W XUMUYeckue cBoMcCTBa. OKCHAbl Cepbl Kak IIpe/CTaBUTeNN
KUCJIOTHBIX OKCHZOB. CepHasi KMCJ/IOTa, (pu3nueckre W XUMUUYECKHe CBOMCTBA
(obmMe Kak rpezcTaBUTeNs Kaacca KUCIOT W crelyduueckre). XUMAUECKHEe
peakiyy, jie)kalde B OCHOBe TPOMBIIIJIEHHOTO Crocofa Toy4YeHUsi CepHOM
KUCI0Thl. [IprMeHenue. Conv CepHOM KHUC/IOTHI, KayeCTBeHHasi peaklys Ha
cynbdaTr-uoH. HaxoxkaeHue cepbl U eé coeJuHEHUM B Mpupoje. XUMHUUeCKoe

3drpsA3HeHNre OKPy'}KaI-OLLIEI‘/JI cpeabl COeIMHEHUAMUN CePBI (KI/ICJ'IOTHBIE JOXIU,




3arpsi3HeHHe BO3/lyXa ¥ BOJJ0EMOB), CIIOCOOBI ero mpesoTBpalieH s

2.3

OOiast xapakTepucTuka 3/1eMeHTOB VA-rpynmbl. OcOOeHHOCTH CTpPOeHUs
aTOMOB, XapaKTepHbIe CTeleH! OKUC/IeHUsl. A30T, paclipocTpaHeHue B IPUPOJe,
¢u3nueckre U XMMHUecKre CBoWcTBa. KpyroBopot a3oTa B mpupojie. AMMHaK,
ero ¢u3nuecKre U XUMHUYeCKHe CBOMCTBa, MoydyeHue U mpuMeHeHue. Cosd
aMMOHHUS, UX (HU3NYeCKHe U XUMUYECKHe CBOWCTBA, TpHUMeHeHHe.
KauecTBeHHasi peakijusi Ha UOHbI aMMOHUS. A30THasi KUC/IOTa, eé MoaydyeHue,
dusnuecke W XUMHUeCKHe CBoicTBa (00l[Me Kak TIpeJCTaBUTessl Kjacca
KUCJIOT U crnenuduueckue). VMcrnonb3oBaHWe HUTPATOB U COJiell aMMOHHS B
KauecTBe MMHEPAJbHBIX YA00peHu. XUMUUYeCcKoe 3arpsi3HeHHe OKpPY)KaloleH
cpefibl COeJUHEHUSIMU a30Ta (KUCIOTHBIE AOX/AU, 3arpsis3HeHre BO3/1yXa, MOYBBI

1 BOZI0OEMOB)

2.4

®ocdop, amnorporHbie MoaubuKalu docdopa, Gusnueckre U XUMHUUeCKHe
cBorictBa. Okcup dochopa(V) u dochopHasi kuciora, ¢usnueckue u
XUMUUecKrde CBOWMCTBa, moJiydyeHue. Vcrosb3oBaHue ¢dochaToB B KauecTBe

MUHEepa/bHBIX y100peHui

2.5

OOmiasi xapakrepucTvka 31eMeHTOB IVA-rpymmbl. OcobOeHHOCTH CTPOeHust
aTOMOB, XapaKTepHble CTeleHW OKUC/IeHWs. YT/epoJ, aJJ0TPOMHbIe
Moau(UKaLUK, pacrpocTpaHeHWe B mMpupoje, (u3NuecKhe M XUMHUUeCKue
cBoiictBa. Azicopbuus. Kpyrosopor yrieposa B mpupoge. OKcHzbI yrieposa,
VX (Qu3Myeckue U XUMHUUECKHWe CBOMCTBA, [|eICTBHME HA >KUBble OPraHU3MBbI,
ToJTyueHre U MpUMeHeHWe. JKOIOTHYecKre Tpob/ieMbl, CBSI3aHHbIE C OKCHUZIOM
yrnepoaa(IV); rumorte3a ri006anmbHOTO TIOTEIVIEHWS K/IMMAaTa; MAPHHUKOBBIM
3bdekT. YronpHasi KUC/IOTa W e€ co/id, UX ¢u3nueckue M XUMHYeCKHe
CBOWMCTBa, TOy4YeHHe U TpUMeHeHWe. KauecTBeHHasi peakius Ha KapOoHar-
voHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MeJUIIMHE, TPOMBIILIIEHHOCTH U

CeJIbCKOM XO3SIUCTBe

2.6

[TepBoHaua/bHbIE TIOHSATHSI 00 OpPraHUYECKUX BeIjecTBaX KaK O COeJUHEHUsIX
yrinepoja (MeTaH, 3TaH, STW/eH, alleTWIeH, 3TaHOJ, TJIMLePUH, YKCyCHas
Kucsota). VMIX coctaB U xuMHYeckoe cTpoeHue. [loHATHe O OHONIOrHUECKH
Ba)KHBIX BeIeCTBaX: JXMpax, Oeskax, yrieBojaXx — W WX POJM B IKU3HU
yesioBeKa. MaTtepuasbHOe €IMHCTBO OpPraHUYeCKMX U HeOpraHW4YecKuX

CcoeIMHEeHUM

2.7

Kpemnuii, ero ¢usnueckue ¥ XMMHUYeCKHMe CBOMCTBA, IIOJlyueHUE U
npumeHeHue. CoenuHeHUs: KpeMHusi B Tipupoge. OOmmue rpezacraBieHust 00
okcuzie kpemHus(IV) 1 kpemHueBol Kuciote. CUIMKaThl, UX UCIIOIb30BaHUE B
ObITy, MeUIMHEe, TTPOMBIIIIEHHOCTH. BakHeliIe CTpOUTebHbIE MaTepUasbl:

KepaMHMKa, CTeK/0, IIeéMeHT, 6ETOH, »Kes1e300eToH. HpO6JIEMbI 0e30I1acHOr0




HCII0/Ib30BdHHSA CTPOUTE/IbHBIX MaTepHa/IOB B HOBCE,E[HEBHOI\/II JK13HHU

2.8

XUMHUUECKUM 3KCTIepUMEHT: u3ydeHue 00pa3ljoB HeOpraHWYeCKUX BelecTB,
CBOWCTB COJISSHOW KHWCJIOTHI; TPOBeJileHre KaueCTBeHHbIX peaklLyil Ha XJI0pUj-
WOHbI U HabO/oJieHWe TIPU3HAKOB WX TIPOTEKaHUs; OIbIThl, OTpakarollyie
¢usnueckre U XUMHUYeCKre CBOMCTBA rajloreHOB U UX COeAUHeHUM (BO3MOXKHO
WCTIO/b30BaHUe BH/leOMaTeprasioB); O03HaKOMJIeHHWe C obpasljamMu XJIOpHIOB
(rajoreHUIOB); O3HAaKOMJIeHHWe C oOpa3lamMu cepbl U €€ COeAUHeHUsSIMU
(BO3MOXHO  WCTIO/Ib30BaHME —BHeOMaTepuaoB); HaO/MOAeHHe —Tporecca
o0yr/MBaHUs caxapa ToJj, /eHCTBHeM KOHLIEHTPUPOBAHHOM CEPHOUM KHC/IOTHI;
M3yueHUe XMMHUYeCKUX CBOMCTB pa30aBjieHHON CEepPHOM KUC/IOThI, NPOBeJieHre
KaueCTBeHHOW peakuun Ha Cyab(ar-uoH ¥ HaOmoJeHHWe TpHU3HakKa eé
NPOTeKaHHsI; 03HaKOMJIeHWe C (pU3MUeCcKMMU CBOMCTBaMM a3o0Ta, (ocdopa u ux
coeiMHEHWM (BO3MOXKHO HCIIO/Ib30BaHWe BU/jeOMaTepHaioB), 0OpasliaMu
a30THBIX U (GochOopHBIX yA00peHuH; moyueHre, coOupaHye, paclio3HaBaHue U
v3yyeHWe CBOMCTB aMMMaka; MpOBeJileHMe KaueCTBEeHHBIX peaklUil Ha HOH
aMMOHMSIT ¥ (ocdaT-uOH U U3yuyeHHe TIPU3HAKOB HX TPOTeKaHus,
B3aUMO/IEMCTBHE KOHLIEHTPHPOBAHHOM a30THOM KUCJIOThI C MeZibi0 (BO3MOYKHO
WCIOJIb30BaHNe BH/IeOMAaTepUasioB); U3yueHUe Mojeeld KpUCTa/yInyecKux
pelléTOK anmasa, rpadura, QysiepeHa; O3HAaKOMJIeHWe C TIpPOLIecCOM
a/icopOLIMK PaCTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YTJIEM U YCTPOWCTBOM
TIPOTUBOTa3a; TOydyeHHe, coOMpaHUe, pacrio3HaBaHWe W W3ydyeHue CBOWCTB
YITIEKUCIOTO Ta3a; TpOBeZieHHe KaueCTBeHHbIX peakldid Ha KapOoHaT- U
CWIMKAT-MOHbl M W3yuyeHHe IPU3HAKOB KX I[IPOTEKaHWs; O3HaKOMJIeHWe C
MPOAYKLMe CU/IMKATHOW TMPOMBILIIEHHOCTH; pelleHre SKCIepUMeHTalbHbIX

3a/ia4d I10 TeMe «BakHelMe HeMeTa/ bl U UX COoeIMTHEeHU S

MeTanbl U UxX coeJMTHeHHs1

3.1

OO011jasi XapaKTepUCTUKa XMMUUECKHUX JIEMEHTOB — MeTa/l/IOB Ha OCHOBAaHUU UX
rnosiokeHusi B I[lepuoanueckodl cucTeMe XUMHYeCKUX 3jemMeHTOB /[I.U.
MengeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTa/lJIoB. MeTasyinyeckast CBsi3b U
MeTa/ll/IMueckass KpUCTa/yinyeckass peléTka. OJIEKTPOXUMHUECKUA — psifj

HaNpsKeHUN MeTaslsioB

3.2

dusnueckre U XUMUUYECKHe CBOMCTBAa MeTa/ioB. OOIue criocoObl MmostyueHus
MeTasuIoB. [ToHATHE 0 KOPPO3UM MeTaslyIoB, OCHOBHBIE CTIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBbl (CTasib, UyTYH, AIOPaJFOMUHUM, OpOH3a) U UX TIpUMeHeHre B

OBbITY ¥ IPOMBIIIJIEHHOCTH

3.3

[[lesiouHble MeTaibl: MOJOKeHWe B Ileproguueckol CUCTeMe XUMHYECKHUX
snemeHToB [I.MI. MeHzienieeBa; CTpoOeHMe MX aTOMOB; HaXOX[eHWe B MpUpoJe.

dusnyeckre U XMMUUECKHe CBOMCTBA (Ha mpuMepe HaTpusi M Kanus). OKcuzbl 1




TMAPOKCHU/JbI HATPUA W KaJlus. HPI/IMEHEHI/IE IeJIOYHBIX MeTa/I/IOB M HX

CcoeIMHEeHUM

3.4

[[lesiouHO3eMeNibHbIE ~ MeTa//Ibl MarHuMi W KajbL[Uh: T[I0JI0)KeHHWe B
[Tepuoguueckoii cucteMe xumMuueckux snemeHToB /.M. MeHpeneeBa; cTpoeHre
WX aTOMOB; HaXxOXJeHWe B mpupoje. Pusnueckue M XWMUUeCKUe CBOMCTBA
MarHusi U Kajibliys. BakHelive coefuHeHUs1 Kanblusi (OKCUJ, THAPOKCH,

cosnu). JKECTKOCTb BOJBI M CIIOCOOBI €€ yCTpaHeH!st

3.5

AmomuHui: nionokeHue B Ilepuofnueckoil cucTeMe XUMHUECKUX 3/1eMEHTOB
O.M. MenpeneeBa; CTpoeHHe aToMa; HaxoxKAeHuWe B mpupoje. Pusnueckue U
XUMHYeCKre CBOWCTBA a/ltoMUHMS. AMGOTepHbIe CBOMCTBA OKCH/A U THIPOKCHAA

A/TFOMHWHHA

3.6

’Kene3o: nonoxenue B [leproanueckoii cucteMe XUMUUeCKux 3semeHToB [1.11.
MeH/ienieeBa; CTpOeHHWe aTOMa; HaxoxJeHWe B Tmipupofe. Pusuueckue U
XUMUYeCcKHe CBOMCTBa kene3a. OKCHZbI, THAPOKCHABI U comu xene3a(ll) u

»xene3a(Ill), ux coctas, CBOMCTBA U MO/IyueHHe

3.7

XUMHYeCKuil 5KCIeprMeHT: 03HaKoMJleHHe ¢ obpasljaMy MeTasyIoB U CI/IaBOB,
VX (U3MYECKMMM CBOMCTBaMM; H3yueHHe pe3y/bTaTOB KOPPO3UM MeTa/uIoB
(BO3MOJKHO WCTIO/Ib30BaHue BUJleOMaTepuasos), ocobeHHOCTeN
B3aUMOJIEMCTBUSL  OKCHMJA KaJbLusi U HATpuss C BOAOM  (BO3MOXXHO
UCTIO/b30BaHUe BHJleOMaTepuasioB); UCC/Ie[0OBaHHEe CBOWCTB JKECTKOM BOABL;
mporiecca TOpeHHst JKejesa B KUCIOPOZAe (BO3MOXKHO —HCIIO/b30BaHUe
BH/leOMaTepHuasoB); NMPU3HAKOB MPOTEKaHUsI KaueCTBEHHbIX PeakL[iii Ha WOHBI
(MarHus, KanbLys, amiOMUHMA, LuHKa, xenesa(ll) m rkenesza(Ill), memu(Il);
HaO/r0/ieHre W OMMCaHre TPOLIeCCOB OKpAlllMBaHUs TJIaMeHHd MOHAMHU HaTpus,
Kamsli M Kaibuusl  (BO3MOJKHO — WCII0/Ib30BaHHWE  BUJEOMaTepuasoB);
ucciefioBaHre aM(OTepHbIX CBOWCTB THAPOKCHJA aJIOMHHUS U THUAPOKCHU[A
L[MHKa; pellleHre 3KCIIepUMeHTAaIbHBIX 3a/a4 Mo TeMe «BakHeHllve MeTas/ibl U

WX COeIMHEHHs»

XUMUSA U OKpyrKaroLas cpeja

4.1

HoBble Marepuanbl U TeXHOJOTMU. BellecTBa U MaTepuasibl B MOBCEJHEBHOM
JKU3HU 4esioBeKa. XUMHUsS U 3[0poBbe. be3onacHoe UCIIO/Ib30BaHKe BellecTB U
XVUMHUYeCKUX peakiuid B ObiTy. IlepBasi moMOIIb MPH XMMHUECKUX OXKOTaX U

OTpaBJIeHHUSIX

4.2

OCHOBBI ~ 5KOJIOTMYECKONM  IpaMOTHOCTH.  XMMHYeCKoe  3arpsi3HeHue
okpyxatotteii cpegpl I1IK. Posb XUMUM B pellieHUH KOJI0TUYeCKUX TIPoOsieM.
[IpuposHble WCTOUHUKU YT/A€BOJOPOAOB (Yrojb, TMPUPOJAHBINA ra3, He(Tb),

MPpOAYKTBI UX nepepa60TKI/I, HX poOJib B 6bITy " TIPOMBIIIJIEHHOCTH

4.3

XUMHUUECKUM IKCIIePUMEHT: u3ydeHre o0paslioB MaTepuasnoB (CTEK/O, CI/IaBbl




MeTaJlJIOB, MOJIMMepHbIe MaTepuasbl)




ITPOBEPAEMBIE HA OI'D ITO XYM TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop
NPOBEPsIeMOoro
TpeboBaHUs

ITpoBepsieMblie TPeOOBaHNA K NMPeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHs OCHOBHOU 00pa3oBaTe/IbHOM
NMporpaMMbI 0CHOBHOT0 001ero oopa3oBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

0 TI03HABAeMOCTU SIBJIEHWH TIPUPO/bI, TIOHMMaHHe OOBEeKTUBHOM
3HAUMMOCTH OCHOB XHMHWYECKOW HayKd KakK 00JlaCTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIell KyJabTyphl U IPaKTHUeCKOM
JleATeIbHOCTY YesloBeKa B YCIOBUSIX COBPEMEHHOTO O0OIIecTBa;

MOHMMaHHe MeCTa XMMHU Cpear APDYTHUX eCTeCTBEHHBLIX HayK

1.2

O HayYHbIX METOA4X I103HdHHsA, B TOM 4UHUC/I€ SKCIIEPDUMEHTAJ/IBHBIX U
TeOpeTUuUYeCKMX MeTOodaX HCC/Ied0BaHUA BeLeCTB W HM3yUEeHHA
XUMHUUYeCKHUX peaKL[Hﬁ; ymMeHue HCII0/Ib30BATh Moje/an - AOJid

00BsCHeHHST CTPO€HHA aTOMOB U MOJIEKY /T

1.3

o0 cdepax npodeccuoHanbHON AeSITeTbHOCTH, CBSI3aHHBIX C XUMUeN U
COBPEMEHHBbIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha [OCTH)KEHHSIX
XUMWYECKOH HayKH, UYTO TIO3BOJIMT OOYYarol[UMCS pacCMaTpUBATh
XUMUIO Kak chepy cBoeii Oyayiieit mpodeccruoHanibHON JesTeTbHOCTH
U C/leflaTh OCO3HAHHBIM BHIOOP XMMHHU KaK TMPOGHILHOTO TpeaMeTra

TIpH 1epexo/ie Ha YPOBeHb cpeiHero o01iero o6pa3oBaHus

Bragenve cuctemMol XUMHYECKUX 3HAaHUW W yMeHHE TPHUMEHSTb

CUCTEMY XUMHUUECKUX 3HaHHﬁ, KOTOpAds BK/IKOUAET:

2.1

Ba)KHEHIIIMe XUMUYeCKHe TIOHATHS: XUMHUeCKHM 3JIeMeHT, aToM,
MOJIeKyJia, BellleCTBO, MPOCTOe U COXKHOe BeIlecTBO, OJHOPOJHas U
HEOZHOPOJHasi CMeCb, OTHOCHTEe/IbHble aTOMHass W MOJIEeKY/IsIpHast
Macchl, KOJMYEeCTBO BeI[eCTBA, MOJIb, MOJISIpHasi Macca, MOJISIpHBIN
00bEM, OKCHJ, KHCIO0Ta, OCHOBaHWe, CO/b (CpefHsisi), XUMUUecKas
peakiiyisi, peakiMi COeAVHEHUs, peakKLH pa3/ioKeHus, peakluu
3aMellleHus, peakluu obMeHa, TeryioBOM 3¢deKT peakiuM, 3K30- U
9H/I0TEPMUYECKHe DeaKlMH, PacTBOp, MacCoBasi [0S XUMHUYEeCKOTO
3/IeMeHTa B COeIMHEeHUU, MaCcCoBasi [I0JIsl ¥ TIPOLIeHTHasi KOHLIeHTpal[st
BelllecTBa B PaCTBOpe, AP0 aTOMa, 3/IeKTPOHHBIM CJI0M aTOMa, aTOMHast
opbuTanb, paguyCc aToMa, Ba/J€HTHOCTb, CTEleHb OKUC/IEHW,

XUMHYeCKada CBA3b, 3JIEKTPOOTPUIATe/IbHOCTb, IOJIADHAA W HEIIOJ/IApHad




KOBaJIeHTHasi ~ CBsi3b, MOHHas  CBs3b, MeTa/UyTMyecKas  CBs3b,
KpUCTa//INyecKass peIéTka (aToMHas, WOHHas, MeTa/yinJyeckKas,
MOJIeKy/IsIpHasi), VIOH, KAaTHOH, aHWOH, 3/IeKTPOJUT W He3JIeKTPOJIUT,
3/IEKTPOJIUTUYUECKAsl  JUCCOLMAIMsl, peak[ud HOHHOTO 0OMeHa,
OKHCJ/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE  PeaKLUWH,  OKUCIUTEeNb U
BOCCTQHOBUTE/Ib, OKWCJIEHWE U  BOCCTAHOBJ/IEHHE,  3JIeKTPO/IN3,
XVMHYeCKoe paBHOBecwe, oOpaTWMble ¥ HeoOpaTHUMble peakivH,
CKOPOCTb XMMHYeCKOW peakluW, KaTaiu3arop, IIJK, Kopposus

MeTaJl/IOB, CI1JIaBbI

2.2

OCHOBOMOJIararlye 3aKOHbl XWMHW: 3aKOH COXPaHeHUs Macchl,
nepuoguuecknii 3akoH [I.VI. MeHgeneeBa, 3aKOH ITOCTOSIHCTBa
CoCTaBa, 3aKOH ABOrazipo

2.3

TEOPUU  XUMUMU: aTOMHO-MOJIeKYJISIpHasi ~ Teopwus, Teopust

3/IEKTPOJIMTUUECKON JIUCCOLIMAI[UU

BnageHre ocHOBaMy XMMWYECKOU IPAMOTHOCTH, BK/TFOUAOLIIeH:

3.1

yMeHWe TIPaBWIbHO WCII0/Ib30BaTh M3yueHHble BelllecTBa U
MaTepuasbl (B TOM uHC/ie MUHepajbHble yAO0OpeHUs, MeTa/ulbl U
CTUIaBbl, TIPOAYKTBI  TepepabOTKU  TIPUPOJHBIX  HWCTOUYHUKOB
yT7IeBOAOPOAOB (yTJisi, TIPUPOAHOTO Ta3a, HepTU) B OBITY, CeNbCKOM
XO03sHCTBe, Ha TMPOM3BO/ICTBE 1 TTOHMMaHKWe 3HAUEHUs )KUPOB, OE/IKOB,
yI7IeBOAOB [l OpraHu3Ma 4YejioBeKa; yMeHHe IIPOrHO3MPOBATh

BJ/IMSAHHWE BEIIECTB U XUMHUUECKHUX TIPOLEeCCOB Hda OPIrdHMU3M 4eJ/IOBEKd U

OKPY’KaIOLIyI0 TIPUPOJHYIO CPeay

3.2

YM€HHEe HWHTErpupoBdTb XMMHUUECKHE 3HdHUA CO 3HAHUAMHU [ADYTHUX

yueOHBIX TIPeIMETOB

3.3

Ha/lMuue OrbITa pabOThl C Pa3IMUHBIMKA MCTOYHHMKaMHU WH(OpMaLyu
Mo XWMUM (HayuyHasi U Hay4HO-TIOMyJISIpHasl JIUTepaTypa, CJIOBapH,

CIIPaBOYHMKM, UHTEPHET-PeCcypChl)

3.4

yMeHHe OOBEKTHBHO OLleHMBAaTh WH(OpMAI[MI0 O BellecTBax, X
MpeBpalljeHusiX M TPAaKTUUeCKOM TpPUMEHEeHWM U yMeHue

WCTIONb30BaTh eé Jjisl pellleHus1 yueOHO-TI03HaBaTeIbHbIX 3a7iau

Bnasenvie ocHOBaMM TOHSITUMHOIO ammapaTta U CUMBOJIWYECKOTO
s3blKa XMMHM /ISl COCTaB/eHUs1 (hOpMyJl HeOpraHWYeCKUX BellecTB,
ypaBHEHUM  XWMHUUECKMX  peaklWd; OCHOBAaMM  XHMMHUUECKOHU

HoMeHK/aTypsl (IUPAC u TpuBHUaibHOMN)

YMeHue 0OBSICHATL CBSA3b IIOJIOMKEHHUS 3JIEMEHTa B HepHOAHHECKOﬁ
cucremMe C  YMC/IOBBIMKU  XdPdKTEPUCTHMKaMKM  CTPO€HUA  dTOMOB

XUMHUUYECKMX 37eMeHTOB (COcTaB M 3apsj  siapa, oflee 4YKCIO




3/IEKTPOHOB), Ppacripefie/ieHeM 3JIeKTPOHOB TIO0 SHepreTu4ecKuM

YPOBHSIM aTOMOB I1€PBbIX TPEX MePUO/IOB, Ka/lusl U Ka/bLUs

[IpencraBneHe O  TEePUOJWYECKOM  3aBUCMMOCTM  CBOMCTB

XUMHUUYECKHX 3JIEMEHTOB (pa/:u/lyc dTOMd, SJTGKTPOOTPI/ILIEITEIIBHOCTB),

6 MPOCTBIX U CJOXKHBIX BeIeCTB OT TIOJIOKEeHUs] 3JIEMEHTOB B
[Mepuognueckoit cuctemMe (B Ma/lbIX Tepyuojilax W TJIaBHBIX
MOArPYyTITax) U 3/IeKTPOHHOTO CTPOEHHsI aTOMa
7 YMeHue K/1acCU(PUIIMPOBaTh:
7.1 XUMUUECKHE 3/IEMEHThI
7.2 HeopraHuyeckKre BelllecTBa
7.3 XUMHUUeCKUe peaki[uu
8 YMeHue onpesesnsTh:
8.1 BaJIEHTHOCTh W CTeTleHb OKWC/eHUs XUMHUUYECKUX 3/IeMeHTOB, 3apsi[
' VOHa
8.2 BUJ, XUMHWUECKON CBS3M M TUN KPUCTA/UIMUECKOW CTPYKTYpPhl B
' COeIHeHUSIX
8.3 XapakTep CpeJbl B BOJHBIX paCTBOPax BellleCTB (KMC/IOT, OCHOBAHUM)
8.4 OKMCJIUTEJIb Y BOCCTAHOBUTE/Ib
9 YMeHMe xapakTepr30BaTh GU3UUeCKre U XUMHUUecKre CBOMCTBa:
MPOCThIX BellleCTB (KWUCIOPOZ, O30H, BOJAOPOJ, TIpaduT, anmas,
9.1 KpeMHMM, a3oT, ¢ocdop, cepa, X/a0p, HATpUi, Kajauii, MarHuw,
KaJIbLIUM, a/TFOMUHUM, >KeJie30)
CMIOXKHBIX BeIIeCTB, B TOM UHCJie UX BOJHBIX pacTBOpPOB (BOja,
aMMHUaK, XJ0POBOJOPO[l, CEpPOBOAOPOA, OKCHUIbl U THUAPOKCHUJIBI
9. Meta/noB [-ITA rpynn, amomunus, meau (II), nunka, xenesa (II u
’ I11), okcuaw! yraepoaa (11 u IV), kpemuus (IV), azota u docdopa (111
u V), cepol (IV u VI), cepHucrasi, cepHasi, a30THCTasi, a30THas,
tdocdopHasi, yronbHasi, KpeMHUeBasi KUC/I0Ta U UX COJIN)
MPOTHO3UPOBaTh M  XapaKTepu3oBaTb CBOMCTBA  BelleCTB B
9.3 3aBUCHMOCTM OT UX COCTaBa M CTPOEHUs, MpUMeHeHHe BeleCTB B
) 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS] XUMHUUECKUX
TIpeBpall[eHUH B pa3/IMUHbIX YCIOBUSX
’ YMeHHe COCTaB/ISITh MOJIEKY/ISIPHbIe Y MOHHbIE YPaBHEHUS peakiuii, B
TOM 4HCJIe:
10.1 peakLyi MOHHOTO 0OMeHa
10.2 OKMCJ/IUTEeIbHO-BOCCTAHOBUTEJIBHBIX PeakLui




W/UTIOCTPUPYIOIUX XHMMHYECKHe CBOMCTBa N3yUYeHHBIX KJ/IaCCOB

103 (Tpyrmi) HeOpraHUYeCKUX BelleCTB
10.4 MO/ITBEPIK/IAIOIINX TeHeTUUYEeCKYI0 B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BLIYUCTISATE (TIPOBOJUTE PACUYETHhI):
111 OTHOCHTE/IbHYI0 MOJIeKY/ISIpHYI0 U MOJIIPHYIO MacChl BeLecTB,
' MacCOBYIO [J0JIF0 XUMUUECKOT0 3/IeMeHTa B COeIMHeHNUH
11.2 MAacCCOBYIO [IOJII0 BellleCcTBa B pacTBope,
11.3 KOJTMUeCTBO BellleCTBa U ero Maccy, 00beM ra3on
114 M0 ypaBHEHUSIM XUMHUECKUX peakiuii U HaXOAUTb KOJUYeCTBO
' BelIlecTBa, 00bEM 1 MacCy peareHTOB WM TIPOIYKTOB PeaKLiu
12 Bnagenue (3HaHHe OCHOB):
OCHOBHBIMM  METOZAMW  HAy4YHOTO  T03HaHus  (HabsmojeHwe,
121 v3MepeHue, SKCIIePUMEHT, MO/Ie/TUPOBaHue) MPU U3yueHUH BellecTB U
' XUMUYEeCKUX sIBJIeHWH; yMeHue C(HOpMYIUpOBaTh TMpobsieMy W
TIpe/I/IOKUTh YT e€ pelleHus
122 Oe3oracHoOM paboOThI C XWMHUYECKUMU BeIeCTBAMH, XUMHUYECKOU
' TIOCY/I0¥ U TabopaTopHbIM 000PY/J0BaHHUEM
rpaBUIaMy Oe30racHOTO 0OpallleHusi C Bell[eCTBaMH, UCTI0/Tb3yeMbIMU
B MMOBCEeJTHEBHOMW YKWU3HH, MPaBW/IaMH TIOBe/IeHUsT B 1ieJisiX cOepexeHust
123 3[J0pPOBbSl M OKpY’Karollel NpHUpOJHOW Cpefbl; MOHUMaHWe Bpeja
' (omacHOCTH) BO3/IeHICTBUSI Ha >KMBbIe OpraHWU3Mbl OIpe/le/IEHHBIX
BeIIleCcTB, CroCOOOB yMeHbIlIeHUs] W TIpeJOoTBpallleHHss UX BpeJHOr0
BO3/1eliCTBUS
13 Hanuuue mpakTUueCKWX HaBBIKOB TJIAHUPOBAHUSI M OCYIIECTBJ/IEHUS
CeyIoIIUX XUMHAYEeCKUX SKCIIePUMEHTOB:
v3yueHue U omnucaHue (pr3MYecKUX CBOMCTB BellleCTB; O3HAKOMJIeHHe
13.1 C  (uU3MYECKUMM U  XUMHWUYECKVUMU  SIBIEHUSIMH;  OIIBITHI,
WJUTIOCTPUPYIOILIYe TIPYU3HAKK NPOTeKaHUsI XUMUUeCKUX peakLivi
13.2 r3yueHue CriocoO0B pasjiesieHust CMeceit
rnojiyueHWe KHUCIOpPOZAa M U3yuyeHHWe ero CBOMCTB; TOJyueHUe
13.3 BOZIOPOJia Y U3yUYeHHEe ero CBOMCTB; IOJIyYeHHe YIJIEKUC/IOro ras3a u
M3yueHue ero CBOMCTB; MOJlyueHre aMMHaKa U U3yueHHe ero CBONCTB
13.4 TIPUTOTOB/IEHHWE PAcTBOPOB C ONpe/ie/IEHHONW MacCoBOW  Jjosiel
' PaCTBOPEHHOTIO BellecTBa
13.5 rpUMeHeHre VH/INKaTOPOB (/1akmyca, MeTU/I0paHKa U

deHondranenHa) sl onpefieNieHUsl XapakTepa Cpefibl B pacTBOpax




KUCJIOT U 11e/104eit

13.6

WCCie[OBaHMe ¢ OMMCaHWe CBOMCTB HEOPraHWYeCcKUX BelLecTB
pa3/IMUYHbIX K/1aCCOB; M3yueHWe B3aUMOJENCTBUSI KMCJIOT C MeTasl/laMH,
OKCHJAMM  MeTa/UIOB,  pacTBOPMMBIMU U HepacTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMM; TIOJIydeHHe HepacTBOPUMbIX OCHOBaHUM;
BbITECHEHHWE OJHOr0 MeTajja JpyrMM U3 pacTBopa COJIY;
vccneoBaHie am@pOTepHbIX CBOWCTB THAPOKCHAOB aJlOMUHUSI U

LIMHKA

13.7

pellieHre 3KCrepUMeHTabHbIX 3aiau 1o TeMaM: «OCHOBHbIE KJIaCChl
HeopraHuuyecKux CoeIMHEeHU»; «ONeKTpoUTHYeCKast
Juccoryals»; «BaxHelve HeMeTa/lZlbl W WX COeJUHEHUS»;

«BakHeMIIIMe MeTasl/Ibl U UX CoeHEeHUI»

13.8

XUMUYEeCKHe  SKCIIEPUMEHTBI,  W/UTFOCTPUPYIOIIME  TIPU3HAKH
MIPOTEeKAHUsI peaKIMii MOHHOTO O0OMeHa; KaueCTBeHHbIe peakI[uM Ha
MPUCYTCTBYIOI[ME B BOJHBIX pPAcTBOpax WOHBI: XJIOPH-, Opomwui-,
vomua-,  cynbdar-, docdar-, KapbOHAT-,  CHUIMKAT-aHUOHBI,
TU/POKCH/I-MOHBI, KATUOHbI aMMOHHUSI, MarHUsl, KaJlbl{ys, aTlOMUHMS,

Kese3a (2+) v xkene3sa (3+), meau (2+), LIMHKA

14

YwmMmenue:

14.1

MpeJCTaB/IsATh pe3y/bTaTbl SKCIepuMeHTa B ¢GopMe BbIBOJOB,
[lOKa3aTeynbCTB, rpadMkoB M TaO/MUL] M BBIABASATE SMIMPUUECKHe

3dKOHOMEPHOCTH

14.2

YCTaHaBJ/IMBATL CBA3U MEXAY pea/IbHO HaGJ’I}O,EI"aEMbIMI/I XUMHWYeCKHUMH
SABJIEHUSAMUA U MpoLieCCaMU, IMPpOUCXOJAIIMMA B MdKPO- U MUKDOMHDE,

0OBSCHSTH TIPUUMHBI MHOT000pa3usi BeIleCTB




ITIEPEYEHD 3JIEMEHTOB COAEP)XAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE 110 XM

Kopg

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

1

HepBOHa‘-IaJIBHbIe XUMHUUeCKHe IMOHATHUA

1.1

Yuctele BemjectBa 1 cMecu. Crioco0bI pasziesieHus: cMecei

1.2

AToMBI WM MOJIEKY/JIBI. XumMuyeckue 37eMeHTbl. CHMBOJIBI  XUMHUECKUX

371eMeHTOB. [IpocCThle U ClI0)KHbIe BelecTBa.

1.3

Xumuueckas cbopMyﬂa. BaleHTHOCTL aTOMOB XMMMUECKUX 3/IeMeHTOB. CTereHb

OKUC/1eHusa

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BelleCTB. OTHocuTe/bHAsE aTOMHas Macca.
OtHocuTeNnbHast MOJIEKYJ/IAPDHAsA MdcCcCd. MaccoBas A0JI1 XUMHUYeCKOro 3jieMeHTa

B COeJMHEHNHN

1.5

KomuectBo BemjectBa. Mosb. MosnsipHasi Macca. MosnsipHblii 00BEM Ta30B.

B3anmocCBs3b KOJ/IM4eCTBd, MdCChbI M1 YMCJ/Id CTPYKTYPHBIX €/IMHUL] BellleCTBd

1.6

dusnueckre U XUMHUYECKUe SIBJIeHHs. XUMUYecKas peakuuda n eé MPpHU3HAKH.

3aKoH COXPdHEHUA MACChI BEIIECTB. XyMHuecKue YPaBHEHHUA

[Mepuoanuecknii 3akoH U [lepuoguueckas cUCTeMa XUMHUECKUX 3/IEMEHTOB

O.1. MenpeneeBa. CTpoeHre aTOMOB

2.1

HepI/IO'E[I/I‘-IECKI/Iﬁ 3dKOH. Hepuo,m/lqecxaﬂ CrCTeMa XMMHUUeCKHUX 3/IeMeHTOB ,Z[I/I
MEH,I[GJ'IEEBEL HepI/IO'[[LI W TDYIIIIbL. DOU3UUECKUI CMBICTI TMopAAKOBOI'0O HOMEDaQ,

HOMEPOB I1epruoJa U I'pyIIIbl 3/IEMEHTA

2.2

Ctpoenue atomoB. CocTaB aTOMHBIX fzep. M3oronbl. OnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~000/I0ueK aroMoB TepBbIX 20 XWMHUECKMX 371eMEeHTOB

[Tepuoauueckoii cucremsl [1.11. MeHjeneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEeHUM CBOMCTB XUMHUYECKHX 37IeMEHTOB TepPBbIX TPEX
MepuoJioB, Kaius, Kaablus (pajguyca aTroOMOB, 37€KTPOOTPULIATEIbHOCTH,
MeTa/VIMueCKUX U HeMeTa/VIMueCKUX CBOWMCTB) M WX COeAUHEHUU B
COOTBETCTBUM C TIOJIO)KEHUEeM 3jieMeHTOB B [lepuoauueckoil cucrteme U

CTpOeHHEeM MX aTOMOB

CTtpoeHue BellleCTBa

3.1

Xvumuueckasi CBa3b. KoBasieHTHass (MOsipHasi W HeMOJIApHasi)  CBSI3b.
ONeKTpOOTPULIATe/TbHOCTE ~ XUMHWUECKUX  3/ieMeHToB.  VoHHasi  CBsi3b.

Mertannueckast CBAI3b

3.2

Turbl KPUCTA/I/THYECKHX pEI.LIéTOK (aTOMHaH, HWOHHas, METaJ'IJ'II/I‘-IECKaH),

3aBUCHMOCTL CBOMCTB BelleCTBa OT TUIIA KpHCT{:U'I]'IH‘—IECKOﬁ pELLIéTKI/I 1 BHJd




XUMUUYECKOU CBSI3U

BaxHeilllive TmpejcTaBUTeNM HeOpraHMYeCKUX BelecTB. Hemertamnbl U ux

CoeMHEeHUs. MeTaslibl ¥ UX CcoearMHEeHUA

4.1

Knaccudukaiusi 1 HOMeHK/aTypa HeOpraHW4eCKMX COeQUHEeHU: OKCHOB
(coneobpa3ytoriye: OCHOBHBIE, KUCJIOTHBIE, amboTepHbIe) u
HecoseoOpa3yrolie; OCHOBaHMM (IIEJIOUM W HEPAaCTBOPUMBbIE OCHOBaHWS);
KACTOT  (KUC/IOpOoAcozepKalie ¥ OeCKUC/IOpo/AHbIe, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); CoJiel (CpeJHUX U KUCTBIX)

4.2

dOuspuecke M XUMHUUYECKHWE CBOMCTBA MPOCTBIX  BeLeCTB-HEMETA/I/IOB:

BO/IOPO/IA, XJI0pa, KUC/IOpOo/a, Cepbl, a30Ta, pocdopa, yrieposa, KpeMHHUsS

4.3

dusnueckre M XHUMHUUECKHe CBOMCTBa MPOCTBIX BeIIECTB-META/VIOB: JIUTHA,
HaTpud, Kad/ivsd, MdarHUA W KaJ/IbLIWs, a/IFOMHWHHKA, >Kejie3d. SJIEKTPOXI/IMI/IIIECKI/Iﬁ

PsiZi HarIpsDKeHWH MeTaslsioB

4.4

dusnueckre ¥ XMMHUYECKHE CBOMCTBA BOJODPOAHBIX CO@AI/IHEHI/Iﬁ HeMeTa/lJIOB:

XJIOPOBO/IOPO/Ia, CEPOBOZIOPO/Id, AMMUaKa

4.5

®dusnueckue U XMMUUECKUe CBOMCTBa OKCHZOB HemeTa/wioB: cepwl (IV, VI),
asota(Il, IV, V), docdopa(Ill, V), yrnepoaa(ll, IV), kpemuus(IV). ITonyueHue

OKCH/0B HeMeTa/1JIOB

4.6

Xumuueckre cBoiicTBa OKCUIOB: MeTainoB IA-IITA rpynm, twmHKa, Meau(Il) u

xxene3a(1l, III). [TonyueHue OKCUAOB MeTaLIOB

4.7

XUMHUUeCcKre CBOMCTBAa OCHOBaHUM M amM(OTepHbIX THAPOKCHAOB (Ha mpuMepe
TUIDOKCU/IOB  a/lFOMUHMS, >Kejie3a, I[MHKA). [lo/siyueHHWe OCHOBaHUN U

am(OTepHBIX THPOKCHIOB

4.8

OOmye XMMHUYeCKHe CBOWCTBA KHCJOT: XJIOPOBOJOPOZAHOM, CEePOBOZOPOJHOM,
CepHUCTOM, CepHOM, a30THOM, (ocdopHOM, KpeMHHeBOH, yrosbHOW. Ocobbie
XUMHUUYECKHe CBOMCTBA KOHLIEHTPUPOBAaHHOM CEepHOM W a30THOM KHUCJIOT.

[TonyueHue KUCIOT

4.9

OO01mye XMMHUYeCcKre CBOMCTBA cpefHuX coneld. [TomyyeHue coneid

4.10

[Tonyuenve, cobupaHue, pacrio3HaBaHWe BOJOPO/iA, KUCIOPOJA, aMMHUAKa,

yTJIEKUCIIOTO Ta3a B 1aboparopuu

4.11

HO]’Iy‘—IEHI/Ie dMMHdKa4, CepHOﬁ M a30THOI KHC/IOT B MPOMBIIIJIEHHOCTH. O6H_[I/Ie

CII0CO0BI MOJIy4eHHs MeTaJ/1/I0B

4.12

I'eneTHueckas CBsI3b MEXAYy KidCCdMHU HeOPraHU4YeCKuX COE,E[PIHEHHFI

XUmMuryeckKue peakjuu

5.1

Knaccudukaiysi XuMAYeCKUX peaklyil M0 pa3InyHbIM MPU3HAKaM: 0 YMCIy U

COCTaBY YYaCTBYKOLMX B peaklMU BelecTB, M0 TelmaoBOMy 3¢¢eKTy, Mo




W3MEHEHMIO CTelleHel OKUC/IeHN XUMUUECKUX JIEMEHTOB

5.2

TernnoBoit 3¢ PekT XUMUUeCKOW peakliy, TEPMOXUMHUUYECKUe ypaBHeHUs. JK30-

M SHAOTEpMHUUYECKHWE DEeaKLIUU. TepMOXI/IMI/I‘—IECKI/Ie YPaBHEHHA

5.3

OKUC/INTEe/TbHOBOCCTAHOBUTE/TbHBIE peaku. OKUCIUTeNM U BOCCTAaHOBUTEIIH.
[Tporieccbl  OKUC/IEHWST W BOCCTAaHOBJIEHHS.  OJIEKTPOHHBIA  OamaHc

OKHCJTUTE/IbHOBOCCTaHOBUTE/IHHOMN peaKuunu

5.4

TEOPI/IH BHEKTPOHHTquCKOﬁ ArcCcolalu. KaTI/IOHBI, dHHWOHEI. BJ'IeKTpO]II/ITbI n

Hed/1eKTpo/iuThl. CHUTbHBIE U C/labble 3/1eKTPOJUThL. CTerneHb AUCCOIUALINN

5.5

Peakun MOHHOTO OOMeHa. Y(CJ/IOBUSI TIPDOTEKAaHWs peakluii MOHHOTO OOMeHa,

T0JIHbIE U COKPALL|EHHbIe NOHHbIE YDaBHEHUsI peakLi

XUMHUA U OKpysKarolasi cpefia

6.1

BemlectBa M MaTepuanbl B IOBCeJHEBHOM J>KM3HM YesoBeka. be3omacHoe
WCII0/Ib30BaHME BeIeCTB M XMMHUECKMX peakuuil B sabopatopurt U OBITY.

[TepBasi moMoLLb TIPY XMMUUECKHUX 0)KOTaxX U OTPaBIeHUSIX

6.2

XWMHUUeCKOe  3arpsi3HeHue  OKpY’Kawllerd cpefbl  (KUC/IOTHbIE — [OXKIH,
3arpsi3HeHWe TIOUBBI, BO3ZlyXxa M BOZOEMOB), COCOOBI ero mMpeAoTBpallleHus
[IpenenbHas pomyctumasi KoHueHTpauusi BewlectB (IIJK). Poap xumuum B
peIlleHUM  3KOJIOTUUeCKMX TMpobseM. YcuieHWe TapHUKOBOTO 3Qdekra,

pa3pyleHre 030HOBOTO CJIOS

6.3

[TpumeHeHue cepsl, a3oTa, (ocdopa, yriepoja, KpeMHUSI M UX COeUHEHUN B
ObITy, MeAWL[HE, TIPOMBILUIEHHOCTH M CeIbCKOM Xo3siiicTBe. IIprMeHeHue
MeTa/JIoB M CIUIaBOB (CTajb, YYTryH, JIOPaJIOMHUHUM, OpoH3a) B OBITY |
MIPOMBIIIEHHOCTH UX coeZiiHeHUU. [ToHATHEe 0 KOPPO3UM MeTa/lIOB, OCHOBHbIE

Croco0bl 3allUThl KX OT KOPPO3UHX

6.4

[TpuposHbIe WCTOYHUKMU YT/€BOJOPOAOB (yrosib, TPUPOJAHBLIN Ta3, He(Tb),

MIPO/IYKTHI UX TiepepaboTKy (OeH3MH), UX POJIb B OBITY W TIPOMBIIIIEHHOCTH

6.5

HepBOHa‘-IaJ'[BHbIe TIOHATHUS 00 OpraHrMYeCKrX BeIlIeCTBaX KdK O COeJUHEHUAX
yrjiepoa (METaH, 9TaH, 3TU/IEH, all€TU/IEH, 3TaHOJI, [VIMLIEPpUH, YKCYCHAsA KI/ICJIOTa).
IToHsATHE 0 OHMOIOrMUECKH BayKHBIX BeleCTBax: XMUpdX, 68]’[K8X, yrjiesogax — MU UX

POJIM B >)KM3HHU Ue/I0BEKa

PacuéTnr:

7.1

1o Gopmy/iaMm XUMHUUYeCKUX COeTUHeHUIN

7.2

Macchl (MacCOBOM) 10/ paCTBOPEHHOIO BellleCTBa B paCTBOpe

7.3

Mo XUMHWUYECKHUM YPABHEHHUAM




YYEBHO-METO/NYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBSA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEIA

IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NMHTEPHET






