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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XMMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
COCTaBJicHa Ha OCHOBE TpeOOBaHUII K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeabHO MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxe Ha ocHOBE (penepanbHOI paboyeil mporpaMMbl BOCTTUTAHUS
U C Y4YyeTOM KOHULEMIMU TMpenojaBaHusi ydyeOHOro mnpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHUS OOYy4YAIOUIUXCA CPEICTBAaMU y4eOHOTO
npeamMerTa, yCTaHaBJIUBAET 00s3aTeNIbHOE IpeIMETHOE CoJIep KaHHUe,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM W CTPYKTypHpPOBAaHHUE IO
pa3genaM W TeMaM MporpaMMbl IO XHWMHH, OMNPEAECHSAET KOJIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEIbHOCTh M3YYECHHSI XUMHUHA C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynbrataMm 0O0y4eHHUs XUMUW Ha YPOBHE 1IeJIel U3y4eHUs TPeIMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHOM JIESITEIbHOCTH OO0YYalolIerocsi Mo OCBOEHUIO
y4e0HOT0 co/iepKaHusl.

3HaHWEe XUMHUHU CIYXXUT OCHOBOM i (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, €ro NnpejcTaBiIeHU O MaTEpPUAIbHOM EIUHCTBE MHpPA, BAKHYIO
posib urparoT (GOopMUpPYEMbIE XUMHEH MPEJCTABICHUS O B3aMMOIPEBPAIEHUIX
OPHEPTrUud M 00 SBOJIOIMU BEHIECTB B MPHUPOJIE, O MYTAX PEUICHUS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, DHEPreTHUYCCKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaiu3aludyd  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUSI KyJIbTYpPbl JUYHOCTH, €€ 00111l 1 (yHKIIMOHATBHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHE MBIIUICHUSI W TBOPUYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HMX CaMOCTOSATEIBHOM y4eOHOW  JIeATEeIhHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIENIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEHEBHOMN >KU3HU, TaK U B NPO(ecCHOHATBHON NeATeNbHOCTH; 3HAKOMHUT CO
cnenupUKol HAyYHOT'O MBIIIJIEHUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3rJsa Ha
€AUHCTBO TPUPOJBI U 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TalloM B



(OpMHUPOBAHNH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIIUXCS; CIOCOOCTBYET
(GbOpMHPOBAHUIO LIEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO-

HAy4YHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B OOYYEHMM XUMHUHU OOECHEUMBAIOTCS CHELU(PUKOIM
COJEepKaHusl  y4eOHOro  MNpeAMETa, KOTOPbIM  SBISETCS  IENaroru4ecKu
aJanTUPOBAHHBIM OTPAaKEHHEM 0a30BOM HAYKM XMMUHU HA ONPEAECIEHHOM 3Tare e€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00Opa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArOUIMMUCS CHUCTEMbI NEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB
HEOPraHWYECKOM XUMUM W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHATHU
OpraHU4eCKON XMMHH.

CrpykTypa coaepxaHHsl HNpOorpaMMbl 110 XMMHUU C(OpMHpPOBaHA Ha OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ uzydeHuro. ColeprKaHUe CKIIAIbIBACTCS W3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUNA O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBbl CTPYKTYPHO OpPraHU30BAHbl 1O IPHHIMITY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEACTABICHUM
Pa3HOrO YpOBHS:

— dATOMHO-MOJICKYJEIPHOI'O YUCHHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

— Ilepuonnueckoro 3akona J[. . MennaeneeBa Kak OCHOBHOTO 3aKOHA
XUMHU;

— YUCHHA O CTPOCHUH aTOMa U XUMHYECKOM CBiA3U,

— MPEJCTaBICHUN 00 JICKTPOJUTUYECKON TUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HaHHS PAaCCMAaTPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICTIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJJHOTO
YPOBHSI K IPyTOMY, BBITIOJIHSSL (DYHKIIUK OOBSICHEHHUS ¥ IPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHUS U MOJIYYEHHS U3yIaeMbIX
BEILIECTB.

OcBoeHME mOporpaMMbl 1O XUMHH  CHOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABJICHUS O XUMAYECKOW COCTABIISIFOIIECH HAYYHON KaPTUHBI MUPA B JIOTHUKE €€
CUCTEMHOU NPUPOJBI, [IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HAaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHUN M3
paHee U3Y4YEHHBIX Y4eOHBIX NpeaMeToB: «Okpyxkawomuii mupy», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yuyeHHM XUMHUU TPOUCXOAUT (HOPMUPOBAHHME 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN



NeSITEILHOCTH YeJIOBEKa U KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHI. 3a/1a4a
y4eOHOT0 MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBl XMMHUYECKUX 3HAHUNA —
BaXHEHIINX (PaKTOB, MOHATHIH, 3aKOHOB U TEOPETHUECKUX TMOJIOKEHHUH, TOCTYITHBIX
0000I1IeHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B MPHOOLIEHHH K
HAYYHBIM METOJIaM TO3HAaHUS IPU U3yYEHHH BELIECTB U XMMUYECKHX PEaKlui, B
(dbopMUpPOBaHNY U PA3BUTHH MIO3HABATENFHBIX YMEHUHN U UX IPUMEHEHUU B Y4EOHO-
MIO3HABATENBbHON M y4eOHO-UCCIIe0BATEILCKOM 1EATEIbHOCTH, OCBOCHUU MTPaBUJI
0e30macHOTo 0OpalleHus ¢ BEIECTBAMU B IOBCEIHEBHON KHU3HH.

[Ipy M3yyeHun XUMUU HA YPOBHE OCHOBHOT'O 0OOIEr0 0Opa30BaHUs Ba)KHOE
3Ha4YeHUE NPUOOPEIH TaKUE LIEIH, KaK:

- dbopMHUpOBaHHUE HWHTEIUICKTYaJbHO PA3BUTOM JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU,

- HaIlpaBJICHHOCTh OOYy4YeHUsI Ha CHCTEMAaTHYeCKOe MpUOOLIEHUE
oOy4JaronmMxcss K CamMOCTOSATEIbHOM ITO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHbIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

- obecrieueHne YCIIOBHH, CIIOCOOCTBYIOIINX IPUOOPETECHUIO
00yJaIOIUMUCS OIbITA PAa3HOOOPA3HOM JAEITeTLHOCTH, IO3HAHUS i CAMOIIO3HAHUS,
KITIOYCBBIX HABBIKOB (KIJIFOUEBBIX KOMIICTEHIIMH), HWMCIOIINX YHUBEPCAIHLHOE
3HAYCHHE [Tl Pa3TUYHBIX BUIOB JICATEIIBHOCTH,

- dbopmupoBanue oOmel (YHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBICHATH U OLICHUBATHh SBJICHUS
OKPY’KAIOIIEr0 MUpa, UCIOJIb3Yysl 3HAHUS M OIMBIT, MOJYYCHHBIE MPU H3YYEHUU
XUMUH, MPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBOU
JeATEIIbHOCTH;

- dbopMupoBaHHEe Yy OOYYaIOIIMXCS TyMAaHUCTHYECKHUX OTHOIICHUM,
MOHMMAHMUS IIEHHOCTH XHUMHUUYECKUX 3HAHUW JJI1 BBIPAOOTKH OSKOJOTHYECKU
1e71ecoo0pa3HOro TOBEICHUS B OBITY M TPYJOBOM JACATEILHOCTH B LEJAX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOSHOMN CPEbI;

- pa3BUTHE MOTHUBALIMU K O0YUYEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(UiIs U HANpaBJIEHHOCTH AaJbHEHIIEro
oOy4eHus.

OO11ee YyncIio 4acoB, OTBEAEHHBIX ISl U3YYEHHS] XUMHUH Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctaBisieT 136 vacos: B 8 kinacce — 68 vacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMHUM B JKU3HU YEJIOBEKa. XHUMHS B CHCTEME HayK.
Tena u BemecTBa. Pu3MuecKkue CBONCTBA BEIIECTB. ATpPEraTrHoe COCTOSIHUE
BemecTB. [loHsATHE O MeTOJaxX MO3HAHUS B XUMUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocTbie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BaareHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCUTENBbHAs aTroMHasg macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COEMHEHUM.

KommuectBo BemectBa. Monbs. MossipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rel 1o ¢opMynam
XUMHUYECKUX COCTUHEHU.

Pu3NYECKUE U XUMHUYECKUE SIBICHUS. XUMUUYECKasl PEakius U €€ MpU3HaAKHU.
3aKOH COXpaHEHMsI MaccChl BeleCTB. XUMHUUeckue ypaBHeHuUs. Knaccuduxanms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHWMHYECKOM ITOCYIOH,
npaBuiamMu padboThl B jabopaTopuu U npuéMamu oOpamieHus ¢ 1abopaTopHBIM
o0opyloBaHUEM, U3y4eHHE U omnucaHue (U3UYECKUX CBOWCTB 0O0pasiioB
HEOPTaHWYECKUX BEIIeCTB, HaOmOeHne GU3nUecKuX (TIaBJICHUE BOCKA, TasTHHE
JbJa, paCTUPaHUE caxapa B CTyIIKe, KUTIEHUE U KOHJICHCAIUs BOJbl) 1 XUMUYECKHUX
(ropenue cBeud, NPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aWMOJICUCTBUE Meja C
KHUCJIOTOM) SIBJICHUM, HAOJI0ICHUE U ONHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKUX
peakuuii (pa3oKEeHHUE caxapa, B3aUMOJICHCTBHUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBaHwu, B3aMMOJICHCTBHE
xkenesa ¢ pactBopoM cosid meau (II), uzydenue crnocoOOB pas3ieieHus CMece: ¢
MOMOIIILI0 MarHuTa, GUILTPOBAHKE, BhIITAPUBAHUE, TUCTHILIALINS, XpoMaTorpadus,
MIPOBEICHNE OYMCTKU MMOBAPEHHOW COJM, HAOJIOJICHUE W ONHUCAHUE PEe3yIhbTaTOB
MPOBEJEHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCChl, CO3/JIaHUE
Mozelield MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 37€MeHT U MpocToe
BemecTBO. HaxoxneHue Kuciopoaa B mpupoje, (PU3HMYECKUE U XUMHUUYECKHUE
cBoiictBa (peaknuu ropenus). Oxcuawl. [Ipumenenme kucnopoma. CrocoOsI



NOJlydYeHUs1 KHcaopoja B Jadoparopud W OPOMBINUIEHHOCTH. KpyroBopot
Kuciopoaa B npupoze. O30H — ayutoTpornHas MoAU(UKaLUs KUCIOPOAaA.

TemoBoil 3(pPexT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHMS,
9K30- U SHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/yXa, YCWJIEHUE MapHUKOBOTO 3((eKTa, pa3pylIieHne 030HOBOTO CIIOA.

Bonopon — aieMeHT u nmpocTtoe BemecTso. Haxoxnenue Bogopoaa B Ipupoe,
bu3nUecKue U XMMUYECKHe CBOMCTBA, MPUMEHEHHUE, CTIoco0b! nomyyeHus. Kuciors
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue CBOWCTBA BOJbl. Boga kak pactBoputenb. PacTBOpHI.
HacpllieHHBIE ¥ HEHACBIIEHHBIE PAacTBOPBHI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 0JIs1 BEIEeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHUS.
Ponp pacTBOpOB B Nprpojae U B KU3HU YeNOBeKAa. KpyroBopoT BOJBI B IPUPOIE.
3arps3HeHHne NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarms
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa oxkcugoB. DU3NYECKHE M XUMHYECKHE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss OCHOBaHUW: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHknatypa ocHoBaHuil. Du3nyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusznueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknarypa coneil. @u3n4ecKkrue 1 XMMHYECKUE CBOWCTBA COJIEH.
[TomydyeHue conen.
['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:.  KAueCTBEHHOE OIPEICICHUE COJEp KaHUs
KHCJIOpPO/Ia B BO3AYX€, MOJIyUYeHHE, COOMpaHue, paclio3HaBaHUE U U3yUYEHUE CBONCTB
KHUCTIOpOoia, HAaOII0JeHNEe B3aWMOJCUCTBUS BEIIECTB C KHUCIOPOJIOM M YCIOBHS
BO3HMKHOBEHUSI U MPEKpAILEHUs ropeHus (moxkapa), 03HaKOMJIEHHE ¢ o0pa3lamu
OKCHJIOB M ONHCAHHWE HMX CBOWMCTB, MOJy4YeHHE, cCOOMpaHHEe, paclo3HaBaHUE U
U3y4eHHE CBOMCTB BOJOpoJa (rOpeHHE), B3aMMOJCHCTBHE BOJOPOAA C OKCHIOM
menu (II) (BO3MOXKHO HMCMOJIb30BAHUE BUIEOMATEpUaiOB), HAOIIOIeHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIeTIOBAaHNE OCOOCHHOCTEH paCTBOPEHUS BEIIIECTB
C Ppa3IUYHOM PAacTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONpeAeIEHHON
MaccOBOM J10Jiell pacTBOPEHHOIO BEILIECTBA, B3AMMOCHCTBHE BOJIbI C METaJJIaMH
(HatpeM ®W  KajblMeM) (BO3MOXKHO  MCIIOJIb30BaHUE  BHUIEOMATEPHUAJIOB),



UCCIIEJOBaHUE O0pa3lloB HEOPraHWYECKUX BEUIECTB PpA3JIMYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHIMKATOPOB B PacTBOpax KHUCIOT U IIETOUEH,
u3ydeHue B3aumMoaeiicTeus okcuaa meau (I11) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C METaJUIAMM, PEaKUUi HEUTpaJIM3alUH, [TOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOTO MeTajula JpPYyTMM W3  pacTBopa COJM, pPELICHUE
DKCIEPUMEHTAJIBHBIX 3a1ad MO TeMe «Baxnedmme Kinacchl HEOPraHMYECKUX
COCTUHEHUI».

Hepuoanyecknii 3akoH u Ilepumoamyeckass cucTeMa XMMHYECKHUX
iemenToB /JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MONBITKM KIACCH(PUKALUM XHUMHYECKUX 3iIeMeHTOB. lloHsTHEe O
Ipynnax CXOJHBIX 3JEMEHTOB (ILEJIOYHBbIE M UIEJOYHO3EMEIBHBIE METAJUIbI,
rajJlore€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEPHbIE OKCHIbI
U THUJIPOKCHU/IBI.

Ilepuognyeckuii 3akoH. [lepuoauyeckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
. Menneneesa. KoporkonepuoaHas u anuHHonepuogHas popmsl [leproanueckoit
cucteMbl xumuyeckux snemeHtoB JI. M. Menneneesa. Ilepuonsl m rpymibl.
@U3NYECKAN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aTOMOB MepBbIX 20 XHMHYECKHX  3JIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHsI paguyca aTOMOB XHWMHMUYECKHX DSJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoanmyeckoro 3akoHa u [leprnoandeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BuThs Hayku U npaktuku. . V. MenaeneeB — y4€HbIA U
IpaKJaHUH.

Xnumuueckass cBs3b. KoBaneHTHass (MOJSIpHAsT W HEMOJSIPHAs)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

CrenieHn OKHUCJICHHUA. OKHUCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pE€aKnuu.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCINTEIIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm: U3y4YCHUE OOpPa3IOB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aWMOJIEHCTBUE THUJPOKCHAA IIMHKA C pPacTBOpaMU KHUCJIOT U
1IeJ04Yeid, MPOBEJICHHE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHlI OKUCIUTEIBHO-
BOCCTAaHOBUTEBHBIX PEAKIIUM (TOPEHUE, peaKIIuU PA3JI0OKEHHUS, COCTMHEHMUS ).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXNpeaMETHBIX CBSI3€H NpU HM3y4eHUHM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE Kak OOIMUX €CTeCTBEHHO-HAYYHBIX



MOHSATUM, TAK U TMOHITUH, SBISIIOIIUXCSA CUCTEMHBIMU JJIS1 OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAyUYHbIE MOHSITHS: HAay4HbIN (DakT, THIOTE3a, TEOpuUs,
3aKOH, AaHaJlIMW3, CHHTE3, KIacCupUKalusi, MEePUOAUYHOCTb, HAONIIOICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: MmaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHM 3apsiji, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, Tra3, (PU3WYECKUE BEJIUYUHBI, EIUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, rupocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TTOJIE3HBIE
VICKOITa€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KVIACC BewiecTBo M1 XUMHYECKas peaKMs

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KAJIHS, KAJIBLIHS U UX COETMHEHHM
B COOTBETCTBUHM C IIOJIOKEHHUEM JJIEMEHTOB B Ilepuonnueckoil cucreme Hu
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKOM CBSA3U. THIIBI KPUCTANIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pa3IMYHbIM KJaccaM HEOPraHUYeCKuX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanmsa XuMHYECKUX peakiuil Mo pa3IuYHbIM MPU3HAKAM (IO YUCITY
YU COCTaBy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKkrty, Mo
U3MEHEHUIO CTENEeHEeNW OKHCIIEHUS XMMUYECKUX AJIEMEHTOB, [0 OOpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMHUUYECKHE PEaKlUu, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xummueckou peakiuu. [lonsatue 06 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiusx. [loHATHe 0 TOMOreHHBIX U TeTEepPOreHHbIX
peakuusx. Ilonstue o karanuse. [londaTHe 0 XUMUUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XMMHYECKOW pEaKIMU M TOJIOKEHUE XHUMHYECKOrO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKI[MH,  DJIEKTPOHHBIA  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBienue YPaBHEHUM
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI €  HKCMOJb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OaliaHca.



Teopust NEKTPOIUTUYECKON AUCCOIMALNN. DIEKTPOIUTHI U HEDIIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MeXaHu3M JIHUCCOIMALMM BEUIECTB C PA3IMYHBIMH BHUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HOHHBIE YypaBHEHUs peakiuid. CBONCTBa KHUCIIOT,
OCHOBAHM U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTHUECKON JUCCOLIHAIIIH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKcnepumenn:. O3HAKOMJICHHE C MOJEISIMU KPUCTAITNYECKUX
PEMIETOK HEOPraHUIECKUX BEIIECTB — METAJIJIOB M HEMeTaJlIoB (rpadura u anmasa),
CIIO)KHBIX BEIIECTB (XJIOpUIa HATpHsi), HWCCIEAOBAHHWE 3aBHUCHMOCTH CKOPOCTH
XUMUYECKON pEaKIMH OT BO3JACHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE
AIIEKTPOTIPOBOTHOCTA PACTBOPOB BEIIECTB, MpoIecca AMCCOIHUAINH KHUCIOT,
miesioyet u cosiel (BO3MOXKHO MCIIOJIB30BAHME BHUJICO MATE€PUANIOB), MPOBEIACHHE
OTIBITOB, WJUTFOCTPUPYIOUIUX MPU3HAKU TPOTEKAHUA PEaKIMid HMOHHOTO0 OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHUE Traza, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOMTUX ~ MPUMEPHl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
(ropeHue, peakiuu pas3ioKEHUs, COCIUHEHUsI), PACIIO3HABAHNE HEOPraHHMYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pPEaKIUid Ha HMOHBI, pPEIICHHE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HemeTtanibl U ux coeiuHeHUS

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHn okuciieHusa. CTpoeHue u (PU3M4YEeCKrue CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTaJUlaMH, HEMeTaJUlaMH, Iienodamu). XyopoBojopoAd. ColisiHash KHCIIOTa,
XMMHUYECKME CBOMCTBA, IMOJy4eHHE, NpuMeHeHue. JlelictBue xiyiopa H
XJIOPOBOJIOPOJIa HA OPTaHU3M YeIOBeKa. BaxxHenIre XJIOpuabl U UX HAXOXKICHUE B
IIPUPOJIE.

OO6mast xapakrepucTuka 37JeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (Ppu3nyecKue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. AJITIOTPOITHBIE MOAU(PUKAIIUYA KUCIOPOa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOpOA, CTpOEHHUE, (pU3MuecKkue u
XUMHAYECKUE CBOMCTBA. OKCUIBI CEPBI KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kucnoTa, pU3NUeCKUe U XMMUYECKUE CBOMCTBA (00IIIHE KaK MPeICTaBUTENS
KJlacca KUCTOT W crneruduyeckue). XUMUYSCKUE PEaKIUuH, JIekKaIIhue B OCHOBE
MIPOMBITIUICHHOTO CIoco0a TMOJMy4YeHUs CepHOW KUCIOTHL. llpuMmeHeHuwe cepHoOi
KUcIOThl. CoOJIM CEepHOM KHUCIOTHI, KAaueCTBEHHas peaklus Ha Cyab(}aT-HoH.
Haxoxnaenue ceppl U €€ COeIMHEHUW B mpupoae. XUMHUUYECKOE 3arpsA3HEHUE



OKpYXalolel Ccpenbl COECIUHEHUSIMH cepbl (KUCIOTHBIE OXIH, 3arpsi3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OOmiast xapakTepucTHKa 31eMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHH OKHUCIIEHHs. A30T, paclpoCTpaHEHHE B MPHUPOJE,
duznyeckue u xumMuyeckue cBoiicrsa. KpyroBopot azora B npupoze. AMMHAK, €T0
¢u3nveckrue U XMMHYECKHE CBONCTBA, MOJydeHue U npuMeHeHne. Conu aMMOHUS,
uXx (pusnuecKkue U XMMUYECKHUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCJIOTa, €€ TMOJIydeHHe, (PU3UYEeCKHe U XUMHUYECKHE
cBoiicTBa (0OLIMe Kak NPEeACTaBUTENd Kjacca KHCIOT U crenuduyeckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KaU€CTBE MUHEPAIbHBIX YA0OPEHHIA.
XUMUYECKOE 3arps3HEHUE OKPYIKAIOLIEH Cpellbl COEAUHEHUSIMU a30Ta (KUCIOTHbBIE
JOX/M, 3arps3HEHHe BO3]yXa, HMOYBBl M BOAOEMOB). Docdop, amIoTpOIHbIC
Moaudukauuu Gocdopa, puznueckrue u xumuyeckue cpoiicta. Okcup dochopa
(V) u docthopHas kucnora, pU3MUECKHE U XUMHYCCKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmast xapakrepucTuka 371eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIICHUS. YTIEPO/I, aJUIOTPOIHbIE MOIU(DUKAIINH,
pacrpocTpaHeHue B Nnpupoje, GU3NIecKue U XUMHUIYECKHUEe CBOMCTBA. AJCOpOIHs.
Kpyrosopor yriepona B mpupone. Oxkcuabl yriaepoja, ux (PU3HYECKUE U
XUMHUYECKHUE CBOMCTBA, IEUCTBUE HA )KUBBIEC OPTaHU3MBbI, TOJyUYCHHUE U IPUMEHEHUE.
DkoJyoruueckre mpoOsemMbl, CBsi3aHHbIE ¢ okcugoMm yriaepoma (IV), rumoresa
rJ100aJbHOTO MOTEIUICHUS! KJIIMMAaTa, MapHUKOBBIN 3(PeKT. YToapHast KUCI0Ta U €&
coJii, UX (PU3NUEeCKne M XHUMHYECKUE CBOWCTBA, IMOJYy4YCHUE U MPUMEHECHUE.
KauectBennas peakiusi Ha kKapOoHaT-HOHBI. Vcnonp30BaHue KapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO35IMCTBE.

[lepBoHauanbHbIC TOHATHS 00 OPTaHUUYECKUX BEIIECTBAX KAaK O COCTUHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUIIECH, alleTUJIEH, 3TAHOJI, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJIOPOJAOB (Yroyib, MPUPOJHBIN Ta3, HEDTH),
MPOAYKThI WX mepepaboTku (OEH3WH), MX POJb B OBITY M MPOMBIIIJICHHOCTH.
[TonsaTre 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelKax, YrieBoJgax — U UX
poJii B OKM3HM 4elloBeKa. MarepuaibHOE E€IUHCTBO OPraHUYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWMCTBA, TMOJYYCHUE U
npumeHeHnue. CoemMHEeHHs KpeMHUs B ipupoje. O01ue npeacTaBieHus: 00 OKCUIC
kpemaust (IV) u kpemuueBoi kuciore. CUIUKaThl, UX UCIOJIH30BAaHUE B OBITY, B
MPOMBINIJICHHOCTU. BakHel1ne CTpouTeNbHbIE MaTepHaibl: KepaMuKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eroH. IIpobimeMpl 6e30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.



Xumuueckuii ykcnepumenm: U3ydeHre oOpa3IloB HEOPTAHUUECKUX BEILIECTB,
CBOMCTB COJISTHOM KHCJIOTHI, TPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPHUI-UOHbI
¥ HaOJIOJIeHNE MPU3HAKOB MX MPOTEKAHWS, OMBITHI, OTpaXKaromue (GU3NIecKue 1
XUMHUYECKHUE CBOMCTBA TJIOTEHOB M MX COEIMHEHHMM (BO3MOXKHO HMCIOJb30BaHUE
BUJICOMATEPHUAIIOB), O3HAKOMJIEHHE C oOpaslamMu XJOpUJ0B (TaJOTEHUJIOB),
O3HAaKOMJIEHUE C 00pa3liaMu Cephl U €€ COeAUHEHUSIMU (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOJIEHHUE Tpollecca OOyriauMBaHusl caxapa Moj JeHCTBUEM
KOHILIEHTPUPOBAHHOMW  CEPHOM  KHUCIOTHI, H3yYE€HHWE XUMUYECKHX CBOWCTB
pa30aBlieHHON CEpHOM KHUCIOTHI, TPOBEJICHUE KAueCTBEHHOW peaklUud Ha
cynb(aTMoH ¥ HaONIOACHWE TIpU3HAaKa € TIPOTEKaHWs, O3HAKOMJICHHE C
bu3nueckuMu CBOMCTBaMHM a30Ta, (ocpopa U UX COEIUHEHUN (BO3MONKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), oOpa3liaMu a30THBIX U (HOChHOPHBIX
yA00peHuit, mojiydeHue, coOupaHue, pacno3HaBaHUe U U3y4eHHEe CBOMCTB aMMHaKa,
MIPOBEICHNE KAaUCeCTBCHHBIX PEaKIMii HA MOH aMMOHUS U GocdaT-uoH U N3yUCHUE
MPU3HAKOB HUX TMPOTEKAHUS, B3aMMOJIEUCTBHE KOHIIEHTPUPOBAHHOW a30THOM
KHUCIIOTBI C MEJIbI0 (BO3MOJKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), H3YUYCHHE
MOJIeIel KpUCTANTMYECKUX PEIIETOK aiMa3a, rpaduta, PysiepeHa, 03HaKOMJICHUE
C TPOIIECCOM aJCcOpOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHe, COOMpaHue, pacro3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKMCJIOTO Tra3a, MPOBEJACHUE KAYeCTBEHHBIX peaKIuil Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3YYCHHE TPU3HAKOB WX TIPOTEKAHMs, O3HAKOMIICHHE C
MPOIYKITMEH CUITMKATHOMN MPOMBIIIJICHHOCTH, PEIICHHE SKCIICPUMEHTAILHBIX 3a/1a4
110 TeMe «BakHenIe HeMeTaulbl U UX COCIUHEHUS.

MeTajiibl U MX COeTUHEHUS

OO01mast XxapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux mnoyioxkeHuss B llepuomnueckor cucreme xumuueckux snemMeHToB [l U.
MenneneeBa u crpoeHuss aroMoB. CTpoeHue mMeTamuioB. Mertaimmmyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAsT  pelETKa.  DNEKTPOXMMHUYECKHM  pAl
HaMpsHKEeHUH MeTauioB. PU3NUecKre U XUMHUECKHE CBOMCTBA MeTauioB. O0mme
CIIOCOOBI TIOy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTajb, YyT'yH, JIOPAITIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTaiuibl: MoJjokeHne B Ilepruoandeckon cucrteMe XMMHYECKUX
anemeHToB . M. MenzaeneeBa, CTpO€HUE MX aTOMOB, HAaXO0XIACHUE B IPUPOJIE.
dusznyecKkue U XMMHUUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIbl U
TUAPOKCHUBI HATPUA U Kanus. [ [puMeHeHne menoYHbIX METAIOB U KX COEUHEHU .

[IleoyHO3EMENBHBIE METAJUIBI MAarHud W KaJblAM: IIOJIOKCHHUE B
[Tepnoanueckoiut cucteMe xumudeckux 31eMeHToB . 1. MeHeneeBa, CTpoeHue ux



aTOMOB, HaXOXJEHUE B npupoae. PU3ndyecKue U XMMUYECKUE CBOMCTBA MATHUS U
KaJibIusl. BaxkHeiire coeuHeHus Kaablus (OKCHUT, TUAPOKCH, CONH). JKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmomuHuii: nonoxxenue B [lepronueckoil cuctreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHe aroMa, HaXOoXAcHUE B npupoac. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHMsI. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIIPOKCUIA
ATIOMHUHUSL.

Kenezo: nosoxenue B [leproandeckor cucTreMe XMMAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE aToma, HaxoxkJaeHue B mpupoae. Dduznueckue u
XUMHUYECKUe CBOMCTBA xene3a. OKkcuibl, THapoKcHabl U conu xenesa (I1) u sxenesa
(IIT), wux cocraB, CBOWCTBA U MOJy4YeHUE. Xumuueckuil IKCHepUMEHm
O3HAKOMJICHUE C 00pa3llaMu METAJUIOB U CIUIABOB, WX (PU3NYECKUMH CBOWMCTBAMH,
U3yYeHUE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOXHO  HCHOJIb30BaHHE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJCHCTBUSI OKCHIA KAJIBIUS U HATPUS C
BOJIOM (BO3MOKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIOB), MCCIEIOBAaHUE CBOWCTB
KECTKOM BOJIBI, IPOLIECCa TOPEHHUS Kejle3a B KUCIOPOo/ie (BO3MOXKHO MCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUA KAUYECTBEHHBIX PEAKIMH HA HOHBIL:
MarHusi, Kajibllus, aqroMuHUs, IuHKa, keneza (II) u xenesza (III), memu (ID),
HaOJII0JICHUE W ONMUCAHHUE TMPOILIECCOB OKpAaIlllMBaHUS IJIAMEHU HWOHAMU HaTpHs,
Kallisg ¥ Kajblus (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), UCCIEAOBAHHE
aM(pOTEPHBIX CBOMCTB THAPOKCHUA ATIOMUHMS M TUIPOKCUAA IIMHKA, PEIICHHE
AKCTIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeue MeTauibl U UX COCAUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa u marepuanbl B MOBCEJHEBHOM XU3HM 4YeJOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momois npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYyKaroliew cpeabl (MpeaenbHas JA0MyCcTUuMas
KOHIIeHTpalus BemiecTs, aanee — [[JIK). Pons Xxumuu B penieHnn 3K0JI0rM4ecKux
poOJIeM.

Xumuyeckuii IKChepumenm:

n3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIOB, TIOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€M NMpU WM3Yy4YEHWH XUMUUA B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 MKCIOJIb30BaHHE KakK OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK W TIOHATHUH, SABJISIONIUXCI CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTecTBEHHO-HAyUYHbIC TMOHITHS: HAay4YHBIH (DakT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukaius, TMNepUOJUIHOCTb, HAOIIOICHNUE,
OKCIIEPUMEHT, MOJETUPOBAHUE, HU3MEPEHHE, MOJCINb, SBJICHUE, MapHUKOBBIMI
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dusuka: maTepus, aToM, dJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYa, IIEKTPUICCKUI 3apsi, IPOBO/THUKH,
MOJYTIPOBOJTHUKH, ~ TUAJICKTPUKH, (OTOIIEMEHT, BEHIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
pemérka, CIuiaBbl, (PU3MYECKHE BETUYMHBI, €IUHHUIBI U3MEPEHUS, KOCMHYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, IKOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, rusipocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TTOJIE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHs] XUMHH B €IMHCTBE Y4YCOHOW H
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU, NPHHATHIMA B
o0IIecTBE MpaBWIaMH M HOPMAaMU IOBEJIEHHS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYatOIIUXCSl.

JIMYHOCTHBIE  pe3ynbTaTbl  OTPAXAOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOM IMO3UTUBHBIX IEHHOCTHBIX OpUEHTAUUN U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DATPHOTHYECKOT0 BOCHHUTAHHWSI. [IEHHOCTHOTO  OTHOIICHUS K
OTEUYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY W HAyYHOMY HACJIENIHIO,
NOHUMAaHUsl 3HAYEHUS] XUMUYECKOM HAyKH B >KM3HU COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIQJIETh JOCTOBEPHON MH(pOpMaIuell 0 NepeoBbIX JTOCTHKEHUAX U
OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPOKCTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOT0 BOCIIUTAHUS S

IIPEACTABICHUS O COLMAJIBHBIX HOpPMAax W IMPaBUJIaX MEKIMYHOCTHBIX
OTHOUIEHUI B KOJIJIEKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yUeOHOMCCIIEIOBATENBCKOM, TBOPUECKOW U APYTUX BUAAX AESITEIBHOCTH,
TOTOBHOCTH K PpPa3HOOOpa3HOM COBMECTHON JESATENbHOCTH MPHU BHIIOJHEHUH
yueOHBIX, MO3HABATEIbHBIX 3aJ]ay, BBINOJHEHUM XUMHUYECKHX SKCIIEPUMEHTOB,
CO3JaHUM y4€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOLIN
B MpOLECcCe ATON y4eOHOM NeATEeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJACHHE
U TOCTYIIKM CBOMX TOBApHIIEH C MO3ULMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHHMS TIOCJICACTBUI MOCTYIKOB; 3) MEHHOCTH HAYYHOTO MO3HAHMA:
MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE W XUMHUYECKOW pEeaKUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTABJISIOIINE
OCHOBY JUIs MOHUMAaHMsI CYIIHOCTH HAayYHOM KapTHUHBI MHUpa, MpeJCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS MPUPOJABI, B3aHUMOCBA3SAX YEJIOBEKA C
MPUPOJHOM CPEIOH, O POJA XUMHUU B IIO3HAHUU OTUX 3aKOHOMEPHOCTEW;
II03HABATEIbHBIC MOTUBBI, HAIIPABJICHHBIC HA [TOJyYE€HHE HOBBIX 3HAHUU 110 XUMUMH,
HEOOXOJuMbIe I OOBACHEHUs HaONIOAaeMbIX MPOLECCOB U  SBIICHUH,
MO03HABATENIbHOM, MH()POPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEJIbHOM pPabOThl € y4E€OHBIMM TEKCTaMH, CIPABOYHOM
JUTEpPATypoi, JOCTYHHBIMH TEXHHUYECKHUMH CpPEJICTBaMU HH(OPMALIMOHHBIX



TEXHOJIOTHI; THTEPEC K 00YUEHUIO U TTO3HAHUIO, JTF0003HATEIHLHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOCKTHOH W  HCCIEIOBATEIBCKOM
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH W YPOBHS OOyYCHHS B
JaJIbHEHIIIEM;

4) ¢opmMupoBaHus KYJbTYPbI 3/0POBbSI. OCO3HAHWE IIEHHOCTH >KU3HH,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3J10POBBIA 00pa3
KU3HU, OCO3HAHUE TIOCTIEACTBUNA U HEMPUATHE BPEAHBIX MPUBBIYCK (YIOTpEOIeHUS
aJIKOroJIsi, HApKOTHUKOB, KYpPEHHs), HEOOXOJAMMOCTH COONIOIEHUS IpaBUII
0€301acHOCTH IpHU OOpaIIEeHUN ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U peajbHOU
KHU3HU, D) TPYAOBOr0 BOCHHTAHHWS: WHTEPEC K TPAKTUICCKOMY H3YUYCHUIO
npodeccuil U Tpyaa pa3IMyHOro pojia, yBaKeHUE K TPYy U Pe3yJbTaTaM TPYyI0BOI
JEATEIbHOCTH, B TOM YHMCJIE Ha OCHOBE IPHMEHEHHMsI NPEIMETHBIX 3HAHUHM I10
XUMHH, OCO3HAHHBIA BBIOOP HWHIAMBUAYAIbHONM TPACKTOPUU IPOJOJIKEHHS
oOpa3oBaHHsl C Y4YETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YycremHol mnpodeccuoHaIbHOM
JESTEIIBHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJallTUPOBAThCS B
npoeCCHOHATBHON cpefie; 6) 3IKOJOrHYecKOoro BOCHUTAHMSA: DKOJOTUYCCKU
1eJeco00pa3HOe OTHOILIEHUE K MPUPOJIE KAK UCTOYHUKY JKU3HU Ha 3eMIle, OCHOBE
e€ CyIIeCTBOBAaHUSA, NMOHMMAaHHWE LIEHHOCTU 3/I0pOBOTO M Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHHE LIEHHOCTH COOIIOACHUS MPaBUII 0€30I1aCHOTO
NOBEACHUS MpU padoTe € BEUIECTBAMHU, a TAKXK€ B CHUTYyalUAX, YIPOXKAIOIIUX
3JIOPOBBIO U >KU3HH JIIOJIEH; CIIOCOOHOCTH MPUMEHSTh 3HaHMs, MOJIydaeMble MpHU
V3YYEHUU XUMUH, I PELICHUs 3a/]ad, CBSI3aHHBIX C OKpPYXKaroLEHd MPUPOIHOU
Cpeloi, JUisl TOBBIIICHUS YPOBHS 3KOJOTMYECKOW KYyJIbTYpbl, OCO3HAaHUS
rJI00aJIBHOTO  XapakTepa »JKOJOTMYECKHX MpodiieM W MyTed HX peuieHus
IOCPEJCTBOM ~ METOJOB  XUMHH, JKOJOIMYECKOTO  MBIIUIEHUS, YMEHHS
PYKOBOJCTBOBATbCA MM B II03HABATEIbHOM, KOMMYHUKAaTUBHOW U COLMAIBHOU
MpaKTUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMbIEC IS
(dbopMUpOBaHUA MUPOBO33PEHNUs OOLIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHSl, IPUHITHII,
runore3a, (Qakr, CcuUCTEeMa, NpOLEecC, OHKCIEPUMEHT U JApPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAaHUM M3 ATUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O LIETOCTHOMN
HAy4YHOW KapTHHE MHpa, U YHUBEpCalbHbIE YueOHbIe EeHCTBUS (TI03HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpbIE oOecneunBaoT (HOpMUPOBAHHE



TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEATEIBHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YueOHbI€e nelicTBUust ba3oBbie

JIOTHYeCKHe AeHCTBUA:

YMEHHSI HCHOJIb30BAaTh IPUEMBI JIOTUYECKOTO MBILUIEHUS IIPH OCBOCHUH
3HAHMI: PacKphIBaTh CMBICH XMMHYECKUX MOHATHH (BBLIEIATh MX XapaKTEpPHBIE
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JPYTUMH MOHSTUSMHU), HCHOIH30BAThH
MOHATHUS J11 OOBSICHEHHUS OT/IENbHBIX ()AaKTOB U SIBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEpUU 7S KiIacCU(UKAIMM XMMHYECKUX BEIIECTB M XMMHUECKUX pEaKluH,
YCTaHAaBIMBATh IMPUYUHHO-CIIECACTBEHHBIE CBA3M MEXKIYy OOBEKTAMH H3Yy4YEHUS,
CTPOUTDH JIOTMUECKUE PACCYX ACHUs (MHIYKTUBHBIC, NE€AYKTUBHbIE, IO aHAJIOTUN),
JIeJ1aTh BBIBOJIBI M 3aKJIFOYEHHUs; yMEHUE IIPUMEHATD B IPOLIECCE IO3HAHUS IIOHATUSA
(mpeaMeTHblE MW METanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yEMbIE B XHWMHH, MPEOOpPa3OBBIBATH IIUPOKO MNPUMEHSIEMbIE B XHUMHH
MOJICJIBHBIE MPEJACTABICHUS — XMMUYECKUI 3HAK (CMMBOJI JIEMEHTA), XUMHYECKas
dopMynia U ypaBHEHHE XUMHUYECKOW peEakUud — IMpU pPEIIeHUn Yy4eOHO-
ITO3HABATEIBHBIX 3a7a4, C YYETOM 3THUX MOJEIBHBIX IMPEACTABICHUN BBISABIATH U
XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH U3YYa€MbIX OOBEKTOB — XUMHUYECKHX
BEUIECTB U XUMHUUYECKUX PEaKUUH, BBIABIATH 00IIKME 3aKOHOMEPHOCTH, IPUINHHO-
CJICZICTBEHHBIE CBSI3U U IPOTUBOPEYUS B U3y4AEMBIX IPOLECCAX U SABJICHUAX.

Bba3oBble uccienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE HWCIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHKS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE
MPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYKIICHUW;, MTPUOOPETEHHE  OMbITa IO
TJIAHUPOBAHUIO, OpPTaHW3AMM W TIPOBEICHUIO YUYCHHUYECKHX OJKCIICPUMEHTOB,
yMeHue HaOJI0IaTh 3a XOJOM IPOIECcca, CaMOCTOSATEILHO IMPOTHO3UPOBATH €T0
pe3yabTar, GopMyIupoBaTh 0000IIEHHS M BEIBOBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJIeTaHHON padoTe.

Pabora ¢ unpopmaunmeii:

YMEHUE BBIOWpATh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HWH(GOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPE/CTABICHUS, MTOTYyIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMyJIIpHAs ~JUTEpaTypa XHUMHUYECKOTO COJIEpKaHHs, CIPABOYHBIC
nocobus, pecypcel VHTepHeTa), KPUTHYECKH OIICHWBATh NPOTHBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE TPUMEHSATh Pa3IMYHbIE METOIBI M 3aIllPOCHl MPH IOWCKE U OTOOpE
uH(OpPMAIIMU M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX ISl BBITTOJIHCHHUS
y4eOHBIX U TO3HABATEIBHBIX 33J1ay ONPEACIIEHHOTO TUIIA, MPUOOpPETEHNE OMbITa B
0o0JaCTH  UCMOJIb30BaHUS  MH(POPMAITMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIaJICHUE KYJbTYPOl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMATIBHYIO (OpMY MpeaCTaBICHUS HHDOpMAITUN U
WUIIOCTPUPOBATh pPEIIAEMbIE 3a/1ayd  HECJIOKHBIMU CXEMaMH, JHarpaMmMaMu,
apyrumu  popmamu rpa@ukd U HUX KOMOWHAIMAMH, YMEHHE HCIOJIb30BaTh U
aHAIM3UpOBaTh B Ipollecce Y4YeOHOM U HCCIEIOBATENbCKON JEATEeIbHOCTH
uHGOPMAIIMIO O BIUSHUU MPOMBIIIEHHOCTH, CEIbCKOTO XO03SIICTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPY’KarOIIe MPUPOTHOM CPEbI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IeCTBHS:

YMEHHS 33]1aBaTh BOIPOCHI (B X0/ Auaiora u (i) JUCKYCCUH) 1O CYIIECTBY
oOcykgaemMoll Tembl, (OPMYIUPOBATh CBOM MPEAJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS TPEIJIOKEHHOM 3aJlauyd; YMEHHUS MPEJCTABIATh IOJTYYEHHbIE
pe3yJbTaThl MO3HABATEIBHON JAESITEIBHOCTH B YCTHBIX M NHCHbMEHHBIX TEKCTAX;
JenaTh MNPE3EHTAIMI0 PE3YNbTATOB BBIMOIHEHUS XHUMHYECKOTO JKCIIEPUMEHTA
(JtabopaTopHOro OIbITa, JAaOOPATOPHOM pabOThl MO UCCIACAOBAHUIO CBOMCTB
BELIECTB, y4€OHOT' O TPOEKTA); YMEHUS Y4€OHOTO COTPYTHUUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIbHON U UCCIEA0BATENBCKON JEATEIIBHOCTH IPU PELICHUN
BO3HHMKAIOIIMX MPOOJEM Ha OCHOBE yud€ra OOMIMX HMHTEPECOB U COIIACOBAHHUS
no3uruii (00CyXaeHusi, OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMBI», KOOPAUHAIUS
COBMECTHBIX JEHCTBUM, ONpPEACIICHUE KPUTEPUEB TIO OIEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OIpPEAeNATh e JEATeIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBJIATh, KOHTPOJIMPOBATh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeILHOCTD, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHHS YYEOHBIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITEBHO COCTaBISAITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JEHUCTBUM TPU BBIIOJHEHUM 3aJaHUM € Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW IEIU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 00S3aTENbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepaibHO paboueld Mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHMS, YMEHHS M CIOCOOBI
JNeWCTBUH, crnenuduuecKkue Uil TNPEeIMETHOM 00JacTH  «XUMHS», BHJIBI
JNEATeIbHOCTH MO  MOJy4eHUIO HOBOTO  3HAHUS, €ro HHTEpIpEeTalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xonity oOydenus B 8 kiiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIM 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCH(UKAIUSI PEaKIuid: peaKiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKHE PEAKIINH, TEIJIOBOM 3(DPeKT peakiuu,
PO aTOMa, SJICKTPOHHBIN CIOM aToMa, aTOMHasi OpoUTaib, paauyc aroma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAsI KOBAJIEHTHAs! CBSI3b, HOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIA COCTaBJIE€HHS (HOPMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONpPEAENATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbicn [lepuogunueckoro 3akona J[. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJjiokeHus B llepuoanueckoil cucreme,
3aKOHOB  COXPAaHEHMSI MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Ta0OiaumunHyto (opmy Ilepuognyeckon
CUCTEMbl XMMHMYECKHMX OJJEMEHTOB: pa3jauyaTh IMOHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMmudeckux osmemeHtoB J[. .
MeHneneeBay C€ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia Aapa, o01ee YUCIo 3IEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbl, HEOPraHUYECKHE BEUIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);



XapaKkTepu30BaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPKAAs OMUCAHUE NTPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM IIPOTEKAHUS XWMHMYECKHUX IPEBpPALLICHUM B
Pa3INYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHUMMYECKOTO 3JIEMEHTa MO0 (OopMyse COEeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJINUTH PACYETHI IO YPABHEHUIO
XUMHUYECKON pPEaKIH;

MPUMEHSTH OCHOBHBIE OTIEPALIUU MBICIIUTENLHOMN JIEITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTeMaTH3aIllo, Kiaccu(puKaiuio,
BBISIBJICHHUE TPUYMHHO-CIEACTBEHHBIX CBS3eH — JUIsI M3YYCHHSI CBOMCTB
BCIIECTB M XHMHYECKHX pEAKIMH, EeCTECCTBEHHO-HAyYHBIC METOJbI
MO3HAHUA — HAONIOACHUE, W3MEPEHUE, MOJICTUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEIOBATh MPABUJIaM MOJIB30BAHMS XUMUYECKOM MOCY/101 U 1a60paTOPHBIM
o0opyZoBaHUEM, a TakKe IMpaBuWjIaM oOpalieHusi ¢ BEUIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTMBITOB T10 TIOJTYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoopoJila ¥ KHCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMpPEACIIEHHON
MacCOBOM J10Jiel PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TMPOBOIUTH
XUMHUYECKHAE DKCIIEPUMEHTHI M0 PAClO3HABAHUIO PACTBOPOB IIEIIOYECH U
KHCJIOT C MOMOILBbIO HHJIUKATOPOB (JIAaKMYC, (eHON(PTAIECUH, METUIOPAHK
U Jpyrue).

K xoniy oOydenus B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHMYECKHX IOHATHW: XHMHUYECKHUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 (deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOpP,  ANEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALUA, PEAKLIHH HOHHOIO
oOMeHa, KaTaiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTEIIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
am(pOTEepHOCTb, XUMHYECKas CBA3b (koBaneHTHas, WUOHHA,
MeTayuInyecKas ), KpucTainyeckas pemeTka, Koppo3usi METaIOB, CIIABBI,



CKOPOCTh XMMHUYECKOW pEaKUWHU, MPEAEIbHO JOIYCTUMAasi KOHLIEHTpAIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU U
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY IS COCTaBJIeHHs (opMmyl
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIAcCy COEIMHEHHHA 1o (opmyiaM, BUA XHUMHUYECKOM
CBSI3U (KOBaJ€HTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAaCTBOpPax HEOPTraHUYECKUX COCAUHEHUMN, TUIl KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuommueckoro 3akona JI. WM. MengneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHUE: ONHUCHIBATH W XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpymnmna (A-rpymnma)»y U «mobouyHas
noarpynmna (b-rpynma)», manbie U OOJbIIME NEPUOAbI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUYECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YHUCIO OJJICKTPOHOB U paACHpECNICHHE WX IO
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOICTB 3JIEMEHTOB M HUX COCAWHEHUW B MPEAETax MajblX MEPUOJIOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(HUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEHeW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAasi ONUCAHUE
IPUMEPAMU  MOJIEKYJISIDHBIX WM HWOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECKOW JIMCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPAaBHEHUS PEAKLIU NOHHOTO
oOMeHa, ypaBHEHMsS peakiui, MOATBEPKIAIOIMNUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PACKpLIBAaTb CYIMIHOCTb OKHCJIMUMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ
MMOoCPCACTBOM COCTABJICHHSA DJICKTPOHHOI'O OajaHca dTuX peaKHHﬁ;



MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANICHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse CoeauHEeHHUs,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOH peaKInu;

cO0JII01aTh TIPaBHIIA TIOJIB30BAHUS XUMUYECKOM MOCYI0M U J1aOOpaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBuja oOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSIMHU TIO BBIMOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJIYICHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAFOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACMO3HABATh OIBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOIHI-,
kapOonat-, (Qocdar-, cunukar-, cynbdar-, TUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIUH MBICIIUTEILHOMN NEITEILHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3aIIUIO0, BBISIBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€W — JIJII M3YYECHHS CBOWCTB BEIECTB M XUMHUYECKUX
peaKkiuii, eCTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUA — HaOIIOJCHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3ieiioB U JJyieKkTpoHHbIE (LU pPOBbIE)
n/n TeM IPOrpaMMbI Beero Koutpoubnbie IpakTHieckue 00pasoBaTe/IbHbIE pecypchbl
padoThI padoThI
Pasnean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U Bu6morexa [TOK
11 NIPAKTHYECKON JCATEIbHOCTH S 2 https://m.edso00.ru/7f41837c
YyeJioBeKa
BemecTBa n xumuueckue bubnuorexa [{OK
1.2 peakuuu 15 1 https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. Kucnopoa. [lonsarue bubnnorexa [JOK
2.1 00 okcugax 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnnorexa [JOK
2.2 U COJISIX 8 ! https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [Tonsitue 06 bubmuoreka [JOK
2.3 OCHOBaHUX 5 ! ! https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30
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Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /[. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema Bu6mmorexa [{OK
31 XUMHYECKHX 3eMeHToB /1. H. 7 https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
Xumudeckas CBI3b.
bubnuoreka [{OK
3.2 OxpcrmTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnuoreka [{OK
Hroro o pasney 15 https://m.edso00.ru/7f41837¢c
bubnunoreka LIOK
Pesepsroe Bpemst 3 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME 68 4
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9 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (ungposrie)
Ne ni/m o0pa3oBaTe/ibHbIE
NMPOrpaMmblI Koutpoasnbie | IlpakTuyeckue
Bcero pecypcbl
padoThI padoThI
Pa3zgea 1. BemecTBo 1 XUMH4YeCKHEe peakul
[ToBTOpEeHue U yriaydiieHne 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/eoB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
1.2 peakuuin 4 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnnorexa [JOK
13 XUMHUYECKUE PEAKIIMM B PACTBOpAx 8 1 1 https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX bubmuorexa [IOK
2.1 anemeHToB VIIA-rpynmel. ["amorensr 4 1 https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
29 snmemeHToB VIA-rpymmer. Cepa u eé 6 Bu6moreka [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
OO0mas XxapakKTepruCTUKa XUMHIECKIX
213 snmeMeHTOB VA-rpymimbl. A30T, hocdop u ux 7 1 bubmiorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
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OO6m1as XxapakTepucTUKa XUMHUYECKUX

bubnunorexa LIOK

24 anemeHToB [VA-rpynmnel. Yriaepon u 8 )
KpEMHHMii 1 HX COeIHHEHHS https://m.edso0.ru/7f41a636
Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COeIUHEHUS
. bubnuoreka [IOK
3.1 Obuwe cpoiicTBa MeTaIIOB 4 https://m.edso0.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxxuelme MeTaibl 1 UX COSTUHEHUS 16 https://m.eds00.ru/7f41a636
Htoro no paznemny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
bu6mmoteka IIOK
4.1 BemectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
bubmmoteka IIOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
No uudposbie
wn | LeMAaypoka Beero Kontpoasusie | Ipaktuueckue | °0PasoBaTelbHble
padoTshI padoThI pecypeel
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU bu6nmoreka [IOK
1 yejoBeKa. Tela U BelecTna 1 https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 [ToHsiTHE O METOAAX O3HAHKS B XUMHH 1 https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1a00paTOpUH ¥ NPUEMBI O0PAIICHUS C 1 1 Bubmorexa IIOK
TaBOPATOPHBIM 0G0PYIOBAHHEM https://m.edsoo.ru/ff0d23dc
Yucteie BemecTBa U cMech. CIocoObl bubnunoreka LIOK
4 pa3aeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2 «Paznenenue
5 cMeceii (Ha prMepe OYMCTKH TTOBAPEHHOM 1 1 bubmiorexa IIOK
comm)» https://m.edsoo.ru/ff0d28c8
bu6nunorexa LIOK
6 ATOMBI H MOMIEKYIIH 1 https://m.edsoo.ru/ff0d2a6c
XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) bu6nmorexa LIOK
/ XUMHYECKHUX 3JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
8 Ilpocteie 1 ClOXHELS BemECTBA 1 https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
9 ATOMHO-MOJIEKYILIPHOE y1EHHE 1 https://m.edsoo.ru/ff0d2d50
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10

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK

Xumunyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bu6mmorexa [IOK

11 OTHOCHUTEIBHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 107151 XUMHUUYECKOTO 3JIEMEHTA B bubnmoreka [JOK

12 coenuHeMH hitps://m.eds00.ru/ff0d350¢
KonuuectBo BemiectBa. Mosib. MossipHast bu6mmoreka [IOK

13 Mmacca https://m.edsoo.ru/ff0d5230
DdusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK

14 XuMHuuecKas peakus https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnnoreka [JOK

15 XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnoreka [JOK

16 XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Beranciienus koanyecTBa, MacChl BEIIECTBA T10 bu6mmorexa [IOK

17 YpPaBHEHUSIM XUMHUYECKHX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiuit

18 (coeaMHEHMSI, Pa3JI0KEHHS, 3aMEIICHHS, BH6JIIH0TeKa [HOK
ob6Mena) https://m.edsoo.ru/ff0d3f34
M. B. JIOMOHOCOB — y4€HBINIHIUKIIONEIUCT.

19 OO6o001IeHUe U CHCTeMaTH3aIINs 3HAHHUI bubmorexa [OK

https://m.edsoo.ru/ff0d40c4
20 Kontponbhas padora Nel no reme «BermectBa bubnuorexa [IOK

U XUMHUYCCKUC PCAKITUN>

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmecs ra3oB. CoctaB BO3ayXa.

21 Kucnopon — snemeHT u npocToe BEIeCTBO bubmoreia OK
PO p HICCTBO: https://m.edsoo.ru/ff0d448e
O3on

22 duznyecKknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
KHCII0po/ia (peakluy OKUCIICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsiTue 06 oxcuaax
Crioco0BbI MOTy4eHHS KHCIIOPO/Ia B

23 1a060paToOpUU U MPOMBIIUIEHHOCTH. brbmorera [IOK

https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TemnoBoit 3 pexT XuMuveckon peakiium,

24 HOHATHE O TEPMOXUMUYECKOM YPABHEHWH, BH6JIIHOTeKa LHOK
K30~ U SHIOTEPMUYECKUX PEAKIIHIX https://m.edsoo.ru/ff0d4790
TomnuBo (He(Th, Yroiab U METaH).

25 3arps;3HEHHE BO3/yXa, CIIOCOOBI €ro bubmorexa LHOK
MpEeA0TBPALEHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padbora Ne 3 o Teme

26 «ITomyueHne u coOUpaHue KMCIOPOa, bubmorexa IIOK
3ydeHue ero CBOHCTEY https://m.edsoo.ru/ff0d4ae2
Bonopoa — sneMeHT u npocToe BEMIECTBO. bubnuoteka [JOK

27 Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnyeckue U XUMAYECKUE CBOMCTBA bubmuorexa [JOK

28 Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 [ToHsiTHE O KUCIOTAX U COJAX

https://m.edsoo.ru/ff0d50d2
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Croco0bl mosty4eHus: BOJOPOa B

bubmuorexa [JOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
31 «[TonyueHue u cobupanue BOAOPOA, bubmuorexa TIOK
3yHeHUe ero CBOHCTBY https://m.edsoo.ru/ff0d4f42
. . bu6mmoreka [IOK
32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO https://m.eds00.ru/ff0d542e
33 Brruucnenus 00b€Ma, KOTUYECTBA BEIIECTBA bubnuorexa [JOK
ra3a 10 ero u3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00bEMY
Boruncnenus 005EMOB ra3oB 0 ypaBHEHUIO
34 peakIMy Ha OCHOBE 3aKOHA OObEMHBIX BH6JIIHOTeKa LHOK
OTHOIICHITH Fa30B https://m.edsoo.ru/ff0d5708
. bu6mmoreka [IOK
35 Ou3nuecKkre 1 XUMUYECKHE CBOWCTBA BOBI https://m.edsoo.ru/ff0d587a
5 bu6mmoreka [IOK
36 CocraB ocHoBaHuil. [ToHssTHE 00 MHIMKATOPAX hitps://m.eds00.ru/f0d59e2
Bopna xak pactBoputens. HacblleHHbIE 1
37 HEHACBIIEHHbIE PACTBOPHL. MaccoBast 10515 brbmorexa LIOK
BEIIECTBA B PACTBOPE https://m.edso0.ru/ff0d5b40
[IpakTuueckas pabora Ne 5 o teme
38 «ITpHUTOTOBIIEHNE PACTBOPOB C ONPEIETEHHOI bubmuorexa LIOK
N . By https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBAY
39 KonTtponpHas padora Ne2 o teme bubnmoreka [JOK

«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, KiIaccupuKaims,

bubmuorexa [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XMMHYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX BH6J.IHOTGK3 HOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bu6mmoreka [IOK
42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
43 OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kiaccudukarus, bu6mmoreka [IOK
a4 HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
. bubnuoreka [IOK
45 IlosrydyeHne U XUMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee?
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
46 MOJIy4EeHUS, XMMHUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[Tpaktuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME Bu6miorexa [JOK
47 «OCHOBHBIE KJIACCHl HEOPTraHMYECKHUX https://m.edso0.ru/00ad9b7c
COCTUHEHUIN)
I'eneTnyeckass  CBA3bL  MEXAY  KIacCaMHU bubnuoreka [IOK
48 HEOPraHWYECKUX COCAUHEHUIN https://m.eds00.ru/00ad9a50
. bubmuorexa [JOK
49 O06o00meHre U cucTeMaTH3aIus 3HAaHUN https://m.eds00.ru/00ad9ch?
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE bubnuorexa [IOK

KJIaCChl HEOPTAaHUYECKUX COCTMHEHUIA"

https://m.edsoo.ru/00ad9ela
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[IepBble NOMBITKU KJIAaCCU(PUKAIUU

51 XUMHYECKUX 3J1eMeHTOB. [IoHsTHE 0 TpymHax bubmuorexa TIOK
CXOJHBIX SICMCHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3akon u [lepronuueckas

52 crucTemMa XuMudeckux annemeHToB 1. U. Eubmorexa ITOK

https://m.edsoo.ru/00ada52c
MeHneneeBa
53 o bubmuorexa [JOK
CPHOZBL, IPYIIBL, HOATPYIIIBI https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuorexa [JOK

54 H3oTonbr https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000I0YCK aTOMOB

55 snemenTos Ilepuoauyeckoii cuctemsi J1. 1. butbmorexa [IOK
Meterneesa https://m.edsoo.ru/00ada6bc

56 XapakTepucTuKa XUMHYECKOT0 2JIEMEHTA 1O bubnuorexa [JOK
ero noJioxkeHuro B [leproanueckont cucreme https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuoandeckoro 3akoHa st

57 pasBuTHs Hayku u mipaktuku. J1. U. brbmiorexa [IOK

L. https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbIN, IEAAror U rpakJIaHuH
DIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuoteka [JOK

58 XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8

59 bu6mmorexa [IOK
HonHas xuMuraeckas CBA3E https://m.edsoo.ru/00adac34

bu6mmoreka [JOK

60 KoBaseHTHAs ONsIpHAS XUMHUYECKAsT CBSI3b

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK

61 KoBasieHTHast HEMOJIsIpHAsS XUMUYECKask CBSI3b 1 hitps://m.eds00.ru/00adaab9
bu6mmoreka [IOK
62 Crenenb oxucieHuA 1 https://m.edso0o.ru/00adae28
bu6mmoreka [IOK
63 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU 1 https://m.eds00.ru/00adb076
bu6mmoreka [IOK
64 OKUCIIUTENIN U BOCCTAHOBUTEIIH 1 htps://m.eds00.ru/00adb076
KonTponbnas padora Ne4 o teme «CtpoeHue bubnnorexa [HOK
65 aroMa. XUMHUYECKas CBS3b) 1 1 https://m.edsoo.ru/00adb486
Pesepsublit ypok. O60011eHME 1 bubnnorexa [HOK
66 CUCTEMAaTH3alMs 3HAHUH 1 https://m.edsoo.ru/00adb33c
PesepBuslit ypok. O60011eHNE U bu6mmoreka [IOK
67 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00ad9cb?2
PesepBHslit ypok. O60011eHNE U bubnnoreka [JOK
68 CHCTEMATU3alUS 3HAHU N 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 6
9 KJIACC
KoumnuectBo yacos DJIEKTPOHHBIE
Ne ungpoBbie
u/n Tema ypoka Beero Konrpoasnsie | Ilpakrnyeckue = oOpa3zoBaTesibHbIE
padoThI padoThI pecypcesl
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Ilepnonnueckuin  3axkoH. Ilepuoanueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menneneesa

bu6nmoreka [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHAYECKHX 3JICMEHTOB MEPBBIX TPEX
MIEPUOJIOB

bubnunorexa LIOK
https://m.edsoo.ru/00adb6b6

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

bubnmoreka [IOK
https://m.edsoo.ru/00adb7e2

Buapl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

bubnunoreka LIOK
https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel no teme
«[loBTOpEeHUE 1 yroyoneHue 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca

Krnaccupukanus XWMUYECKUX pPEAKIHA TI0
pa3IMYHBIM TPU3HAKAM

bubnunoreka LIOK
https://m.edsoo.ru/00adbch0

[TonsATHE O CKOPOCTH XMMHYECKOM pEaKIUK.
[IoHsiTHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX
peakuusx

bubmmoteka IIOK
https://m.edsoo.ru/00adbe9a

IloHsTHE 0 XUMHUYECKOM paBHOBECHUMU.
CDaI(Topr, BJIMAIOIIUEC HAa CKOPOCTb
XHUMHYECKOH PCaKnn U MMOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

bubmmoteka IIOK
https://m.edsoo.ru/00adc28c

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pc€aKkuuu

but6mmoreka [IOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopus 3MEKTPOIIUTUYECKON JTUCCOLHAITIH.

bubnmoreka [IOK

10 CuiibHble U cr1a0ble 3IEKTPOJIUTHI https://m.edso0.ru/00adcd68
. bubnmnoreka HOK
1 HoHHEIE ypaBHEHMA PeAKImi https://m.eds00.ru/00add448
XHWMHUYECKHE CBOMCTBA KMCIOT U OCHOBAHU
12 B CBETE NPEJCTaBIEHUN 00 bubnmorexa LIOK
IEKTPOIHTHYECKOH IHCCONMAIIIH https://m.edsoo.ru/00add5d8
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 IPEICTABIEHHH 00 3JIEKTPOIUTHYECKOM Bubmoreka [IOK
HCCOLHALAH https://m.edsoo.ru/00add8b2
. bubnunoreka LIOK
14 lonsTne o ruapomse conei https://m.edsoo.ru/00add9d4
. bubnuoreka [IOK
15 O0o001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN hitps://m.eds00.ru/00addd12
[TpakTuueckas paborta Ne 1. «Pemenue bubnnorexa [JOK
16 JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «DNEKTPOTUTHIECKAS THCCOIHALIHS. ﬁ“@;}lme&(a HO/ISO Hdeco
XHWMHUYECKUE PEAKIIUU B PACTBOPAX» Hps./fm.£ds00.ruAUaddec
OO01mas XxapakTepuCTHKA raJIOTeHOB. bubmuoreka [JOK
18 XuMHYecKHe CBOMCTBA Ha MPHMeEpe XJIopa https://m.edsoo.ru/00addfe2
Xnoposonopoa. ConsiHast KUCIIOTa,
19 XMMHYECKHE CBOMCTBA, MOJYYEHUE, bubmmorexa LIOK

MMPUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o Teme

bubnmoreka [IOK

20 «ITomy4eHune CONITHON KUCIIOTHI, M3yYeHHE €& https://m.edsoo.ru/00ade348
CBOMCTB»

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX

21 peaxIyii, eClIi OJMH M3 PEAreHTOB JaH B But6moreka [IOK
3GEITKE https://m.edsoo.ru/00ade488
OO01mmas xapakTeprcTHKa SJICMCHTOB bubmmoreka [JOK

22 VIArpymrst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.

23 HaxoeHue cephl U €€ COeUHEHNI B Butmorexa [HOK
npupoae. XuMHUYECKHE CBONCTBA CEePBI hitps://m.eds00.ru/00ade64a
CepoBonopo, ctpoenue, pu3nueckue u bubnnorexa [JOK

24 XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnmnoreka HOK

25 U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs Bu6morexa [[OK

26 CEpHOM KUCIIOTBI. XUMHUYECKOE 3arpsA3HEHNE https://m.edso0.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
Beruucnenne MaccoBoil J0JIM BBIXO/1a bubnuoreka [{OK

21 MIPOAYKTa PEaKUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprCcTUKa SJIEMEHTOB

28 VArpynnsl. A30T, pacipocTpaHEHHE B bu6muoreka [JOK

npupoe, GU3NIecKue U XUMUIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeea6
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AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IG 1 XUMHWYECCKUC

bubnmoreka [IOK

29 CBOMCTBA, IIOJIY4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 «ITony4yeHre aMMHUaKa, H3y4EHUE ETO brbmorera LIOK
CBOMCTE https://m.eds00.ru/00adf180

31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubmuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS
B Ka4eCTBE MHUHEPAIIbHBIX YIOOPCHU. Bu6miorexa [[OK

32 XHUMHYECKOE 3arps3HEHHE OKPYKAIOLICH https://m.eds00.ru/00adf518
Cpeabl COeTMHEHHMSIMH a30Ta
®ochop. Oxeun docdopa (V) u pochopnas

33 KHUCIIOTa, (PU3UYECKUE M XUMUYECKUE bubsmorexa LIOK
CBOICTBA, TIOJTyHeHe https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢GocdaToB B KauyecTBE

34 MHUHEPAIBHBIX yI00OPEHUH. 3arps3HeHre brbsmorexa LIOK
MpHpPO/HOi cpesbl hocdarami https://m.edsoo.ru/00adfc20
Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubmuoreka [JOK

35 (dbu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHICCKUE Bu6smoreka [OK

36
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)

. bubnuotexa [JOK
37 VYronbHast KUCHOTA U €€ CONU

https://m.edso0.ru/00ae006¢c
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[IpakTrueckas padota Ne 4 o Teme

bub6nmoreka [IOK

38 "[lonyyeHue yriieKuciaoro rasa.
https://m.edsoo.ru/00ae027e
KadectBenHnas peaxius Ha kKapOoHAT-UOH"
[TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bubmuorexa [JOK

39 BEILIECTBAX KAaK O COEUHEHUAX yriepoaa https://m.edsoo.ru/00ae054e

40 . bubnmnoreka HOK
Kpemunit i eT0 CoeMHEHNAs https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue Bbu6mmoteka [JOK

4l SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edso0.ru/00ae0bf2
«BaxHenme HeMeTaJuIbl U UX COEIUHECHUS»

. KonTponbnas padora Ne3 no teme Bbu6moteka [JOK
«BaxkHee HeMeTauTbl U MX COSIMHCHUS https://m.edso0.ru/00ae0e18
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

3 3JIEMEHTOB — METaJIOB. MeTamueckas Bu6morexa IIOK
CBA3b U METAJNINYECKAs] KPUCTAITNYECKAS https://m.edso0.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA METAJIIIOB
XHUMHUYECKUE CBOKMCTBA METAJLJIOB.

44 DIEKTPOXUMHUIECKUH ST HATPSHKEHUH bubmmorexa LIOK
METAIIIOR https://m.eds00.ru/00ae1156
OO6mme crmocoOb! MOTYyYeHUsI METAJIOB.

45 CnuaBel. Beruucienus no ypaBHEHUSAM Bu6soreka [OK
XUMUYCCKUX PCAKIMH, CCIIM OJIMH 13 https://m.edsoo.ru/00ae1156
pEeareHTOB COJEPIKHUT MPUMECH

bu6nunorexa LIOK
46 [TonsiTHE 0 KOPPO3UH METAIIOB

https://m.edso0.ru/00ae1278
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bubnmoreka [IOK

a7 Ileno1Here MeTaILIEL https://m.eds00.ru/00ae14b2
bu6nmorexa [IOK

48 Oxkcubl ¥ TUAPOKCUIBI HATPUS U KU hitps://m.eds00.ru/00ae14b2
[I{enoyHO3eMENIbHBIC METAIIIBI — KAIBIUN U bubnnorexa [{OK

49 Mar"um https://m.edsoo.ru/00ael5e8
5 bubnunoreka LIOK

50 BaxkHEHIIIE COCANHEHMS KalbLHs https://m.eds00.ru/00ae15e8

51 O0001IeHrE U CHCTEMATH3AMs SHAHUH

. . bubnunoreka LIOK

52 JKéctkocTh BOBI M CITOCOOBI €€ YCTpaHeHHS hitps://m.eds00.ru/00ae1886
53 [TpakTuaeckas padora Ne 6 mo Teme bubmmoreka [JOK

"YK€cTtkoCcTh BOJIBI M METO/IbI €€ YCTpaHEHUS" https://m.edsoo.ru/00aelae8
5 bubmmoteka IIOK

54 AmoMUHKH https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOMCTBA OKCHA U bubmuorteka [IOK

55 TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK

56 Keneso https://m.edsoo.ru/00ae1d86
Oxcupl, TuIpOoKCU bl U conn kenesa (1) u bubmuoreka [IOK

57 xenesa (III) https://m.edsoo.ru/00ae35e6

58 O00011IeHIE U CUCTEMATH3AIIU 3HAHUI
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[TpakTuyeckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTAIIBHBIX 33]1a4 [0 TEME 1 BI’I@?HOTeKa LHOK
«Baxuelinine MeTaibl U UX COCIUHEHUSY hitps://m.edsoo.ru/00ae3de8
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peaxiuii, eciiu OJJUH U3 PEareHTOB JIaH B

60 M30BITKE M COJICPIKUT IPUMECH. 1 bubmmorexa [IOK
Brruncnenus MaccoBoil 1011 BhIXOAA https://m.eds00.ru/00ae1750
MIPOJYKTa peaKuu

61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

5 KonTponbnas pabota Ne4 mo teme

6 «Bakuelnine MeTayibl U UX COCIUHEHUS)) 1
BemiecTBa 1 maTepuasibl B TOBCEIHEBHOM bu6nmorexa LIOK

63 JKW3HU YeJIoBeKa 1 https://m.edso0.ru/00ae3f50
XHWMHMUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen Bbu6motreka [JOK

64 cpeasl 1 https://m.edso0.ru/00ae4270
Ponp Xx¥MuM B pelIEHUN YKOJIOTUYECKUX bubmuorteka [IOK

65 npo0iem 1 https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
PesepsHblit ypok. O60011eHNE U bubmmnorexka HOK

67 cucTeMaTrn3anus 3HaHUI 1 https://m.edsoo.ru/00adb33c
PesepBHrlit ypok. O600IICHHE U bubmmoreka [JOK

68 crucTemMaTu3alus 3HaHUI 1 https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






