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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepaibHOl pabodeil mporpaMMbl
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHTAHUS W PA3BUTUA OOYYAIOIIMUXCS CpEeICTBAMU y4eOHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiv3anuu TpeOOBaHHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
Mpo0JeM YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOHM, YHEPreTHUECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpoBaHUs KYJIbTYphl IMYHOCTH, €€ 001eH U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(ECCUOHANBHON JEATEbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYeT (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B SKOJOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aIanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha OMPECIEHHOM dTare e€
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPhIX OTACJIbHBIX 3HAYUMBIX TOHSTUM
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaIbIBAE€TCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e H3TH CUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHSA K JIpyromMy, BBIONHSASA (DYHKIIUKU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IMOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
MPEACTABICHUSA O XMMHUYECKOW COCTABIISIIOLIEH HAyYHOM KapTHHBI MUpa B JIOTHKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUS B Hayke. M3ydeHue XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5-7 xmacce» u «Pusuka. 7 Kaacey.

[Ipy wu3yyeHUH XUMHUHU MPOUCXOIUT (OPMHUPOBAHUE 3HAHUM OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAaHUU — BaKHEUIMX (haKTOB, MOHATHMI, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XMMHUYECKUX PEaKLIUi, B (OPMUPOBAHUU U Pa3BUTUHU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe MPUOOPETH TaKUEe LIETIH, KaK:

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
O0y4arommxcs K CaMOCTOSTENbHOM MO3HABaTEbHOM JAEATeNbHOCTH, HAyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITAa PAa3HOOOPA3HON MEATEIBLHOCTH, IMO3HAHHUS M CaMOMNO3HAHUSA, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3IM4YHbIX BUAOB JIEATEIBbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3yd 3HAHUS M ONBIT, MOJYYEHHbIE MPU H3YYECHHH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYLOBOM NEATEIBLHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIs U HAMPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4acoB (2 yaca B HEIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomax Mo3HaHUA B XUMUM. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKA, TAasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe THIPOKCHAA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B npupojie. O30H — ajutoTponHasi MoAU(PUKAIIMS KUCTOPO/IaA.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omemMeHT M mpocroe BemecTBo. Haxoxnenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacehliieHHble 1 HEHACBIIEHHBIE pacTBOpPhl. PacTBOpHUMOCTH BEILIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukamus Heoprannueckux coequnenuit. Oxcunbl. Knaccudukarms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coseil. @u3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE M H3YYCHHE CBOWCTB KHCIOpOJAa, HaOI0/IeHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BOAOpoja (TopeHue), B3auMoaeicTBue Bogopoga ¢ okcuaoMm meau (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PAaCTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PACTBOpax KUCJIOT U ILIEJIOYEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 3a1ad M0 Teme «BaxHeWlnue KIacChl HEOPraHMYECKHUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBble TOMBITKM KIACCU(PUKALMU XUMHYECKHX 3j1eMeHTOB. [lonsitue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuogHas W JIMHHONEpUOAHAs  (HOPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB TepBbIX 20 XMMHYECKHX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUNIMYECKUX U HEMETAIUNIMYECKHUX CBOMCTB MO IPYIIAM U EPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3auMMOEHCTBHE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeIMETHBIX CBSI3€H IpU HM3YYEHWM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTe3, KIaccHuUKaIUsi, TEPHOJUYHOCTh, HaOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSTHHE BEIIEeCTBA, a3, (U3MYECKUE BEIIMYUHBI, CIUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUHW B COOTBETCTBUU C IIOJIOKEHHUEM 3HJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Knaccudukaruss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECCKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TeIioBoMy 3 dexTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [IoHATHE O TOMOTE€HHBIX M T'€TePOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH,  JJICKTPOHHBIM  OayiaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALMHA BEUIECTB C Pa3IMYHBIMH BUIAMH
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJeil B CBeTe€ MpEACTaBICHUNM 00 BIEKTPOIUTHUECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB UM HEMETAUIOB (TpaduTa W aiMasza), CJOKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKeHUs, COSAMHEHUS), paCllO3HABAHUE HEOPTaHHMYECKUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3MYECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHas KucCIoTa, XUMUYECKHE CBOWMCTBA, MOJy4YeHUE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHM3M 4YeloBeKa. BaxHellne XJIOpUAbl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U ceppl. XuMHUYeckue cBoicTBa cepbl. CepoBOJOpOa, CTpoeHue, (U3NYEcKue U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsSI CEepPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIAUHEHUSIMU cepbl (KUCIOTHBIE JIOMKM,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U xumuieckue cpoicTBa. KpyroBopor azora B npupone. AMMHUax, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ TMojydeHue, (PU3nYecKue W XUMHYECKUE
cBolicTBa (0OIIME€ Kak TMPEICTaBUTENS Kiacca KHUCIOT U  crueruduueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitoTponHeie Moaupukamuu (ocdopa, (uznUecKkue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OpPraHHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOUYHUKH YIIEBOAOPOAOB (yroib, NTPUPOIAHBIM Tra3, HePTh),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4YeCKUX COEIMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJICHHOCTH. BakHeillme cTpouTeNnbHbIE MaTepuaibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
IPOBEJICHUE KaYECTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI U HAOJIIOACHUE MMPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COEIUMHEHUSMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YUYCHHE CBOICTB amMMHuaka, IpPOBEJICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpaduta, (QyiepeHa, O3HaKOMJIEHUE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHBl M M3yYE€HUE TMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nojoxeHus B llepuonudeckoi cucremMe XuUMHYECKUX dieMeHToB /J[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUu MetaioB. OU3nyeckne U XUMUYECKHE CBOMCTBAa MeTauioB. OOmue
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHToB /. M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXIEHHUE B IPHUPOLE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[MlenouHo3eMenbHBIE METaZIbl MAarHuii MW KaJblUi: IIOJOXKCHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [leppoanyeckoit cucreMe XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3laMi METAUIOB W CIUIABOB, HUX (DU3NUECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCA TOPEHUS KEJIE3a B KHUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAaMU HaTpusi, Kausg W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YeloBeKa. beszomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI 4Y€pe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CIUlaBbl, (PU3NYECKHE BEIUYUHBI, €IUHHULIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, runpochepa, MUHEpaANbl, TOPHBIE MOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIugyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIecCTBE TpaBWUIaMW U HOPMAMHU TOBEACHUS W CIOCOOCTBYIOT IMpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH YU4€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKOM pEeaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIbHOW, WH(OPMAIIMOHHON M YHUTATEILCKOW KYITYPHI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0ooOpa3oBaHMIO, TPOEKTHOM U  HUCCIEN0BATEIhCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUNA W
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEpEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U TpyAa pa3IMdyHOrO poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHPOJAE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MACHOT O MOBEICHUSI MPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaLIUSIX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHS  SKOJOTMYECKOM KyJAbTYphl, OCO3HAHHS TJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO W OCYILECTBICHUIO Yy4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKK, YCTAHABIMBATH B3aMMOCBS3b C JPYTHMMU MOHSTUSMH), UCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYMHHO-CJICACTBCHHBIC CBSI3M MEXKAY OOBEKTaMU H3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC MIPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJICTABICHUN BBIABISATh U XapaKTEPU30BaTh CYLIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOJIojaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMALIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMYHbIE METOAbl M 3alpOChl MPU IOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYIbTYPOW aKTUBHOTO MCIIOIB30BAHUS PA3TMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCIONb30BaTh M aHAJIM3UpPOBAaTh B Ipolecce Yy4yeOHOM u
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaThb BONpOCHl (B XoA€ Auaiora U (Wiu) JUCKYCCHH) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OMbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[O3HABATENIbHOM W MCCIEAOBATENbCKOM  JEATENIbHOCTU  MPH  PEIICHUHU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTuBHbIEe YHUBepcalbHbIe Y4eOHbIe /1eiicCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 337ad, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTHUPOBAThH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, TIPeyiIaraeMble B YCIOBUH 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENBHOCTA 10  IIOJAYYEHUIO HOBOIO  3HAHUs, €ro HUHTEPHpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICJ OCHOBHBIX XHUMHUYECKHX MOHSATHI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHJO0TEPMHUECKHUE PEaKINH, TETUIOBOU (P (HEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHAs! KOHIIEHTpAIIKs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENEIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn Ilepmommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTraapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuoamyeckas cucrema XuUMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(ULIUPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHHMUECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro JdjeMeHTa 1o ¢dopMmye
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE NPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII U3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYyJOBaHUEM, a TaKXKe IMpaBUjaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y OO YUYAIOIIMUXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl pPEaKilusi, XUMUYECKasi CBSA3b, TEIJIOBOM (P deKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAJIEHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCJIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKON (opMyIe, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy I[lepuonuueckoil CUCTEMBI XUMUYECKHUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapPAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npezeiax MaJiblX MEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W crenuduueckue XUMHYECKUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJIOYEN U COJIEM, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUS JICKTPOHHOIO 0ajlaHca dTUX PEaKIIUiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MIPOBOJIUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TIOJYYCHHUIO M COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
uonua-, KapoboHar-, ¢ocdar-, CuIHMKaT-, Cyiab(dar-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsatue o kxucimorax 3 9 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3zpnes 1. BeiecTBO M XUMHYECKHE peaKkUM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
No nmudpoBbIe
Tema ypoka KonTpoasbnbie | IlpakTudeckue op
n/n Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumun. Posib XuMuu B KU3HU 1 bu6moreka [IOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 Ilonarue o MeToAax IMO3HAHUSA B XUMUH 1 bubmorexa [OK

https://m.edsoo.ru/ff0d227e
ITpaktnueckas padota Ne 1 «IIpaBuia paboTs
3 B JIA0OPATOPHUU U MIPUEMBI 00pAIEHUS C 1 1 bubmiorexa [IOK
patTop P patl https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYAOBAHUEM)

4 YwucTeie BemecTBa U cMecr. CriocoOb! 1 bu6moreka [JOK
pazzeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckast paborta Ne 2 «Pa3nenenue

5 cMmecei (Ha mpuMepe OYMCTKH MOBAPEHHOM 1 1 bubmmorexa IIOK

PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6moreka [JOK
6 A 1
TOMBLH MOTICKYJIbT https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE 3IEMEHTHI. 3HAKH (CHUMBOJIBI) 1 bubmumoreka [IOK
XHUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIIOKHBIE BEIIECTBA 1 bubmiorexa [OK

p https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYISIPHOE YUEHHE 1 bubmorexa HOK

yp v https://m.edsoo.ru/ff0d2d50
10 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyia. BaieHTHOCTE aTOMOB
XMUMHMUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTHOCHUTEIIbHAS aTOMHAs Macca. bubmumoreka [IOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10151 XMMUYECKOI 0 3JIEMEHTA B bu6moreka [JOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c

13 KommuectBo Bemectsa. Monb. MonsipHas bubmmoreka [JOK
macca https://m.edso0.ru/ff0d5230

14 DuU3NUECKUE U XUMUYECKUE SIBJICHHUS. bu6moreka [JOK
XumMHuyueckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ ycnoBUs IPOTEKAHUS bu6morexa [IOK

15 .

XUMUYECKUX pPEeaKIuil https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs MACChI BEIECTB. bubmmorexa [{OK
XUMHYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brruucienus konudecTBa, MacChl BEIIECTBA 110 bubmmoreka [IOK
YPaBHEHHUSIM XUMHUUYECKUX PEAKLINI https://m.edsoo.ru/ff0d5708
Knaccuukanust XMMUIECKUX PeaKIuii

18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\I;e ;IHSI Bummorexa [IOK

A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIN-

19 06 6yq cHie I bu6moreka [JOK
DHIHIIOMEANET. LI00 Hv[ https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allHsl 3HAHUH
Kontponbhas pabora Nel no teme «Bemecrsa bu6mmoreka [IOK

20
U XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CocraB Bo3ayxa.

21 Kncii]) 0J1 — 3JIEMEHT U TIPOCTOE BeﬂyeCTBO bubmmorexa [JOK

poX P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3rUecKre 1 XUMUIECKUE CBONCTRA bu6moreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCII0poJa (peakiuu OKHCIICHUS, TOPECHUE).
ITousitre 00 okcuaax

https://m.edsoo.ru/ff0d4614

CrniocoObl MOJTy4eHUsl KUCI0pOia B

bub6mmoreka [JOK

23 0 .
F1abOPaTOPHH ¥ TIPOMBITIUICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoit 3PpheKT XUMHUUECKON peaKIIuH,
24 IOHSATHE O T(S(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I buGmorera [OK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (HehTh, yrojlb U METaH).
25 3ar ﬂ3HeI§Heq1;03 yia CIIOCOOBI c)ero bubmorexa [IOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
PEOTB PAIICHUS
[IpakTueckas padorta Ne 3 mo teme
26 «ITonydyenue u cobupaHnue Kuciopoaa bubmorexa HOK
e 1P PO, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE ero CBOMCTBY»
97 Bonmopon — anemMeHT u poCcTOE BEIIEeCTBO. bub6mmoreka [JOK
Haxosxnienue B mpupoze https://m.edsoo.ru/ff0d4dd0
98 du3nvecKre 1 XUMUIECKUE CBONCTRA bu6moreka [JOK
Bozopoja. IIpumenenune Bogopona https://m.edsoo.ru/ff0d4dd0
bu6moreka [JOK
29 I1
OFPITHE © RICIOTax 1 coix https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJy4eHus BOIOPOa B bubmmorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktryeckas padota Ne 4 o Teme
31 «ITonydyenue u cobupanue Bogopoaa bubmotexa [IOK
y . p AOPOAZ, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHUE €ro CBOHCTBY»
. " but6mmoreka [JOK
32 M S .3 AB
OAPHETH OOBEM TA308. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brraucnenust 00bEma, KOIMYECTBA BEIIECTBA bubmmorexa [{OK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa o ero u3B€CTHOMY KOJIMYECTBY
BEILIECTBA UJIU 00BEMY

https://m.edsoo.ru/ff0d55a0

Brraucnenust 005EMOB ra30B 110 YpaBHEHUIO

bub6mmoreka [JOK

34 ea a OCHOBE 3aKOHa 00BE
peatdind Hu HOBE SAKOHA ODBEMHIX https://m.edsoo.ru/ff0d5708
OTHOIIICHHH Ta30B
35 du3ryuecKre U XUMUYECKHUE CBOMCTBA BOJIBI bubmrorexa [JOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [JOK
36 C i, 11 0
ocraB ocHOBaHui. [ToHATHE 00 MHIUKATOpPaX httos://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb. HachleHHbIE 1
37 Helfacm fHHHe paCTBO bl MaICLLOBaH oISt bubamorexa LIOK
B P PEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTueckas padora Ne 5 mo treme
38 «ITpuroroBiicHHE PacTBOPOB C ONMPeASIEHHON bubmorexa [TOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeil PaCTBOPEHHOTO BEIECTBA»
39 Kontponsnas pabora Ne2 mo reme bu6morexa [IOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupbl: cocTaB, KiIacCHupUKaIUs, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMUYECKUE CBOKWCTBA
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX butamorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccuukanus, bubmumoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHU4YeCKHe CBOMCTBA bu6mmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6morexa IIOK

45 [Tonyuenune u XUMUYECKUE CBOMCTBA KM CIIOT https://m.edsoo.ru/ffodfee?
46 Conu (cpenHue): HOMEHKIATypa, CIIoCOObI bubmmorexa [{OK
MOTYYEHHUs, XUHMUYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuueckas padota Ne 6. Pemienue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TEME bu6moTteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'enetnueckast CBSI3b MEXIY KlaccaMu bu6moteka [IOK
HEOPraHM4YECKUX COCTMHEHU I https://m.edsoo.ru/00ad9a50
. bubmmorexa [IOK
49 O0001Ie e U cucTeMaTu3anys 3HaHUI https://m.edsoo.ru/00adach?
50 Kontponbhas padora Ne3 o teme "OcHOBHbIE bu6mmoreka [IOK
KJIaCChl HEOPTaHUYECKUX COeIHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KiIacCH(pUKAIIH
ol XUMHYECKUX 371eMEHTOB. [IoHsTHE O rpynnax bubmmorexa [JOK
https://m.edsoo.ru/00ad9ffa
CXOIHBIX AJIIEMEHTOB
Ilepnonnmueckuii 3axoH u Ilepuonnueckas
52 cucTeMa XuMH4eckux smemeHToB /1. 1. bubmorexa [JOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubmmorexa [IOK
N3otomsl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0YEK ATOMOB
55 anemenToB [lepuoanueckoit cuctemsl 1. 1. Eubmorexa HOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTUKa XMMHUYECKOT 0 3JIEMEHTA 10 bubmmorexa [{OK
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https://m.edsoo.ru/00ad9ffa
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ero noJjioxkeHuto B [lepuoanueckoii cucreme
J. 1. MenneneeBa

https://m.edsoo.ru/00adag824

3nauenue [lepuoauueckoro 3akoHa aJis

bub6mmoreka [JOK

> PAsBHTHA HaykHt H-,HpavK k. 1. 1. https://m.edsoo.ru/00ada96e
MeHnneneeB — y4EHBIH, ENAror U TpaXTaHuH
ONEeKTPOOTPULIATCIIEHOCTH aTOMOB
58 XI/IMI/I‘-II::CK;I:( :IICMGHTOB/ Bcepoccuiickas Brbmorexa LIOK
https://m.edsoo.ru/00adaab8
MpoBepovHas padboTa
but6mmoreka [JOK
59 HonHas xiMiriecias coasp https://m.edsoo.ru/00adac34
60 KoBanieHTHas mossipHas XuMu4ueckas CBsA3b bubmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBasneHnTtHas HenmossipHast XUMHUYECKasi CBSI3b Bu6mmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTerneH okucneHus https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIILHBIE PEAKIIUN bubmiorexa [IOK
https://m.edso00.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBHUTEIU bubmotexa [IOK
https://m.edso00.ru/00adb076
65 KonTtponsHas padora Ned o teme «CtpoeHue bubmmorexa [IOK
aroMa. XMMHUYECKas CBI3b» https://m.edsoo.ru/00adb486
O06o01IeHre U cHCTeMaTH3aIUs 3HAHUH 110
66 TeMe THGpBOHaLIaJIBHHC xnﬁnqecxne bubmorexa [OK
https://m.edsoo.ru/00adb33c
TTOHSITHSI
O06001Ie e U cucTeMaTu3anys 3HAaHUN
bubmmoreka [IOK
67 «OCHOBHBI€ KJIACCHI HEOPTraHUYECKUX

COETMHEHUN)

https://m.edsoo.ru/00ad9ch?2
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68 O06001IeHrEe U cucTeMaTu3anus 3HaHUN

bu6morexa IIOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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9 KUIIACC

KoaundyecTBo 9acoB DJIeKTPOHHbIE
Ne mu(ppoBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Ilepuoanueckuii 3akoH. Ilepnoanueckas
1 ; a XUMHYECKUX SHCMIG)HTOB A1 1 bubmorexa HOK
CHUCTEM ..
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MCHECHHUHU CBOICTB
2 ecxix 3JIEMCHTOB IIEPBBIX TPEX 1 bubmiorexa [OK
XUMHAY
p P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMudueckoi ¢BSI3U U THUIIBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbshas pabora Nel mo reme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMU4ecKux peakiui mo 1 bu6moreka [IOK
pa3IM4HBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsaTrEe 0 CKOPOCTH XMMHYECKOM PEAKIIUH.
7 Ilonsarue o FOMI())FCHHBIX U reTe orcI:HHbe 1 bubmotexa [IOK
P https://m.edsoo.ru/00adbe9a
peakiusax
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUHU.
8 @DaKTOpBI, BIUSAIONINE HA CKOPOCTh 1 Bbub6morexa IIOK

XUMHYECKON pPE€aKkiuun 1 MOJI0KEHUEC
XHUMHUYECKOTO paBHOBECHUSA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC Bbub6morexa IIOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPONUTUYECKON T CCOLUALIUY. bu6mmoreka [JOK

10
CunbHble U crabble 3JIeKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMounnbsie ypaBHEHUS peaKInii bubmiorexa TOK

P peaih https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIIOT U OCHOBAHUMI
12 B CBETE IIPEACTABIEHUN 00 bubmorexa TTOK
pelt g https://m.eds00.ru/00add5ds
ANEKTPOIUTHICCKOMN TUCCOITUAIINH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MPEACTABIEHUN 00 DIEKTPOIUTAIECKON bubmorexa LHOK
P p https://m.edso0.ru/00add8b2
IUCCOLMAIIAT
14 ITonarue o ruaponuse comuei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O0600111eHE U cUCTEMATHA3a 3HAHWH
HHCHHC | CHCTEMATHSALI SHAHIHI https://m.edsoo.ru/00addd12

16 [Ipaktnueckas padorta Ne 1. «Pemienue bu6mmoreka [IOK
JKCIIEPUMEHTAJIbHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
KonTtponbsnas pabora Ne2 o reme

17 «DIEKTPOIUTHUECKAS TUCCOLIHAIIUS bubmiorexa [IOK

p s HHAT. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIMH B PACTBOPAX)

18 OO6m1ast XxapakTepUCTHKA TaJI0r€HOB. bu6motexa [IOK
XUMHYECKHE CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnopoonopo. CossiHast KHCIIOTa,

19 XUMUYECKUE CBOUCTBA, [1I0JIy4YEHUE bubmrorexa [IOK

’ Y ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [Ipaktueckas padora Ne 2 mo treme bu6mmotexa [IOK

«IlomyueHne CONTHONW KM CIIOThI, U3y4YEHUE €€

https://m.edsoo.ru/00ade348
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CBOMCTB»

Brraucnenus 1o YPaBHCHUAM XUMHYCCKHUX

21 €aKIMi, €CIIM OJINH U3 PEareHTOB JIaH B buomorexa LIOK
peattiny, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast xapakTepucTrka djaeMeHToB VIA- bu6moreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOITU(DHUKAIIUUA CEPHI.
23 Haxog;eHI/Ie cepebl I/I(beé coenHHeI;II/HTI B bubmmorexa LHOK
p o https://m.edsoo.ru/00ade64a
npupoae. XUMUYECKHE CBOMCTBA CEPbI
24 CepoBonopof, cTpoeHue, Gu3nvecKkue u bubmmorexa [IOK
XMMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunpl cepbl. CepHasi KUCIIOTa, GPU3HUECKHE bu6motexa [IOK
1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKHE PEAKINH, JIKALIIE B OCHOBE
26 MIPOMBIIIJICHHOTO crioco0a MoJTyyeHust bu6mmorexa [IOK
CEPHOI KUCIOThl. XUMHYECKOE 3arpsA3HEHHE https://m.edsoo.ru/00adec8a
OKpY’KaIOIIEH CpeJlbl COCAMHEHUSIMU CEPhI
97 Brraucienne maccoBoif 1011 BEIX0/1a bubmmoreka [IOK
MPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa 37eMeHTOB V A-
28 TPYIIIBI Ap30T pacn OCTpaHEHHUE B MPUPOJIE bubmiorexa LIOK
PYTHIBL. » pactipoctp . PHpOAe, https://m.edsoo.ru/00adeea6
(u3nUecKre 1 XMMUYECKHE CBOMCTBA
29 AMMHaK, ero GpU3H4YeCKrue 1 XUMHUICCKHE bu6motexa [IOK
CBOMCTBa, MOJIy4Y€HUE U MPUMEHECHHUE https://m.edso00.ru/00adf004
[IpakTueckas padora Ne 3 mo reme
30 «[Tonyuenne aMMuaka, U3y4eHHe ero bubmorexa [JOK
e 1Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KHCIIOTa, € PU3NYECKHE U bub6mmoreka [JOK
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XUMUUYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonbs30BaHME HUTPATOB U COJIEN aMMOHUS
B KQ4e€CTBE MHUHEPATBLHBIX YI00pEHUH.

bub6mmoreka [JOK

32
XUMHYECKOE 3arpsA3HEHUE OKPYkKarolen https://m.edsoo.ru/00adf518
CpeIbl COCTUHEHUSIMH a30Ta
dochop. Oxena pochopa (V) u hochopnas
33 KHCIIOTA, (PU3NYECKUE U XUMUYECKHE Brbmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJyICHHE
Hcnonbs3zoBanue ¢pocdatoB B KauecTBe
34 MUHEPaJIbHBIX YI100peHUl. 3arps3HeHue bubmorexa [JOK
p . yAOOP - 2arp https://m.edso0.ru/00adfc20
npupoaHor cpeasl pocharamu
35 VYraepon, pacnpocTpaHeHUe B IPUPOJE, bubmmorexa [IOK
(busnyecKkue 1 XuMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepona, ux Gu3n4ecKue u
36 XUMUYECKHE CBOMCTBA. DKOJOTHUYECKUE bubmmoreka [IOK
MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM yTiepoja https://m.edsoo.ru/00adfebe
(V)
but6moreka [JOK
37 h% &
POIBHAT IKHCHOTa 7 ee COH https://m.edsoo.ru/00ae006¢c
[Tpaktryeckas padota Ne 4 o Teme
38 "[TonyueHue yriekucioro rasa bubmorexa [JOK
Y T ' . https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-HOH
39 [lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX bu6muotexa LIOK
BELIECTBAX KAaK O COEAMHEHUAX yIriiepoaa https://m.edsoo.ru/00ae054e
bubmmoreka [IOK
40 Kpe i 1 €ro CoeInHE
DOMHH H er AHHCHI https://m.edsoo.ru/00ae080a
41 [TpakTrueckast paborta Ne 5. Perenue bubmmorexa [{OK

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC

https://m.edsoo.ru/00ae0bf2
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«BaxkHeiime HeMeTAJJIBI U UX COEIUHEHUS)

Kontponbsnas pabora Ne3 mo reme

bubmmoreka [IOK

42 «BakHeln1mme HeMeTaJUTbl M UX COSAUHCHU S https://m.edso0o.ru/00ae0el8
OO611ast XapaKTepUCTHKAa XUMUYECKHX

43 2JIEMEHTOB — METAJIOB. MeTamyeckas bu6mmoreka [IOK
CBSI3b M METAJUINYECKAsl KPUCTAIIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. du3nyeckre CBOMCTBA METAJIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYECKHUIA s HANIPSHKEHUH bubmorexa [IOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mme crnocoObl MOYYeHHs] METaIIOB.

45 CnuiaBel. BerauciaeHus no ypaBHEHHUSIM bubmmorexa [IOK
XMUMHUYECKUX peaKlui, €ClId OAUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COAEPKUT PUMECH

46 [ToHsiTHE O KOPPO3UHU METAIIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK

41 [enomrbie MeTa et https://m.edsoo.ru/00ael4b2

48 OKCHITBI ¥ TUIPOKCHUIBI HATPHS M KaJTUsl bubmorexa HOK

https://m.edsoo.ru/00ael4b2
Illenouno3eMenbHBIE METAIIBI — KaJbIIUN U bu6moreka [JOK

49 .

MarHui https://m.edsoo.ru/00ael5e8

50 Baxxuelimue coequHeHns KaabIllusg bubmorexa LHOK

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

51 O06001Ie e U cucTeMaTu3anus 3HaHUN

. . Bbu6morexa IIOK
52 XécTtkocTh BO/IBI M CIIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [Tpaktuueckas padota Ne 6 mo Teme bubmmorexa [{OK
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"YK€cTKoCTh BOJBI U METOBI €€ yCTpaHEHHS"

https://m.edso0.ru/00aelae8

. bubmmoreka [IOK
>4 AOMHHHH https://m.edso00.ru/00aelc64
55 AmdoTepHBIe CBOICTBA OKCHIA bu6morexa [IOK
TUJIPOKCHUIA https://m.edso0.ru/00aelc64
56 Keneso but6mmoreka [JOK
https://m.eds00.ru/00ae1d86
57 Oxkcunpl, rugpokcuabl U conu xenesa (11) u bu6moreka [JOK
xenesa (I1) https://m.edsoo.ru/00ae35e6
58 O060011IcHIE ¥ CHCTeMaTH3allMs 3HAHUH
[Tpaktrueckas padota Ne 7. Pemenue
59 IKCIIEPUMEHTAJIBLHBIX 33/1a4 10 TEME bubamorexa LIOK
«BakHelme MeTalibl U UX COCIUHEHUSD hitps://m.eds00.ru/00ae3ded
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
€aKIUi, eCIIi OJWH U3 PearcHTOB JIaH B
60 E36L?TK€ UIIH COI);[ep)KI/ITI:'IpI/IMeCI/I. " Bu6mmorexa [IOK
BrluucieHust MaccoBOM JTOJM BBIXO/1A hitps://m.eds00.1/00ae1750
MPOJIYKTa PEAKITUU
61 O060011IeHIE ¥ CHCTeMaTH3aIls 3HAHUH
62 KonTtponbsnas padora Ned o teme
«BakHe# e MeTauIbl U UX COCTUHCHHS
63 BeniecTBa u MaTepuaibl B IOBCEIHEBHOM bu6moreka [IOK
YKU3HH YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE OKPYKaAIOIIEn bubmumoreka [IOK
Cpenbl https://m.edso0.ru/00ae4270
65 Posp xuMuu B penieHnun 3K0JI0rM4eCKUuX bu6mmoreka [IOK
npooIemM https://m.edso00.ru/00ae4270
66 OO6o001meHne 1 cucTeMaTH3alusI 3HAHUM 110 bubmmorexa [{OK
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teme «HemeTamner 1 ux COCAUHCHUA»

https://m.edso0.ru/00ae0dOa

67 O0001IeHUE U cCUCTEMATU3alUs 3HAHUM 110 1 bub6mmoreka [JOK
TeMe «MeTajia U UX COSIUHECHUS) https://m.edsoo.ru/00adb33c
. bubmumoreka [IOK
68 00600 1
ODTICHHE | CHCTEMATHSALILT SHARHHI https://m.edso0.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xummns, 9 kimacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»

» Xumus: 8- kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-¢ U3gaHue, IepepadoTaHHOE,
8 ximacc/ I'abpuensa O.C., Octpoymos WN.I'., Crankos C.A. AKirioHepHOe

obmectBo «M3narenbctBo «IIpocBemienuey

METOINUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET






