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IHHOACHUTEJIBHAS 3AIIMCKA

[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 (QenepaabHO pabdodeil 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 OOYYalOIIMUXCS CpelCcTBAaMU y4eOHOTrO
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 TpeOOBaHHWM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
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 XWMHUHU CIY)KHUT OCHOBOW Uit (hOPMHUPOBAHUS MHPOBO33PEHUS
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
npoOJieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpOBaHUs KYJIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAIbHOU TPaMOTHOCTH;

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

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpa)KEHWEM 0a30BOM HAyKHW XMMHH Ha ONPEICIEHHOM dTarle eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0e O3THU CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbI [0 MPUHITUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

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

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHSA K JIpyromMy, BBIONHSAS (DYHKIIUU OOBSCHEHHWS W TPOTHO3ZUPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS O XMMUYECKON COCTABJISIIONICH HAyYHOW KapTUHBI MUPA B JIOTHKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«buomnorus. 5—7 knaccel» u «dusnka. 7 Kaaccey.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeameTa COCTOUT B (POPMHUPOBAHUM CUCTEMBI XHUMHUYECKHUX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PEaKIui, B POPMUPOBAHUU U PA3BUTHH MO3HABATEIILHBIX YMEHUU 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
3Ha4YeHHEe NMPUOOPETH TaKUe LU, KakK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsI Ha CHUCTEeMaTHYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIBLHOCTHU, MO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKPYKaIOII[ETO0 MHUpAa, WCIONb3Yys 3HAHWS U OMBIT, MOJYYEHHBIE MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY WU TPYHOBOM JESATENIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPaBICHHOCTH JIajlbHEHIIEro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo0), B 9 kiacce — 68 4acoB (2 yaca B HEJICIIO).



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 MoO3HaHUS B XUMHUU. UUCThIE 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 BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
Maccbl M 4YHUCJa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacué€rel mo QopMmynam
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, PACTUPAHHUE 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,
B3aUMO/JICHCTBUE CEPHOU KHUCIIOTHI C XJIOPUJIOM Oapusi, pa3iokKeHUE TUIPOKCHIA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIAPUBAHUE, NUCTUIUIALIMS, XpoMaTorpadus, MpOBEICHUE OUUCTKUA MMOBAPEHHOMN
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 Bo3gyxa. Kucinopong — 3jeMEHT U mpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B npupojie. O30H — ajutoTponHas MoAU(PUKAIINS KUCIOPO/Ia.

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 — omeMeHT M mpocroe BemiecTBo. HaxoxzaeHue Bopopona 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 ¥ HEHACBIIEHHBIE PacTBOPhHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Krnaccudukarus Heoprannyeckux coenuHenuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

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

Comu. Homenknatypa cosneil. @U3nYeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
coOupaHue, pacro3HaBaHWE W H3YYCHHE CBOMCTB KHCJIOpOJa, HAOII0aCHUE
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 BoJopoja (ropeHue), B3aumojerictBue Bogopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM PpPACTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C OMNPENEIIEHHOU
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PACTBOpaxX KHUCIOT U LIEJIOUEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
SKCIIEPUMEHTAIBHBIX 3a/1ad M0 TeMe «BaxHelmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

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

[lepBble TOMBITKM KiIACCU(PUKALUN XUMHUYECKHX 3JeMeHTOB. [loHsTHE 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. Mengeneea.  KopoTkomepuonHas W JATUHHONEpUOAHA  (POPMBI
[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 TNepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHOJAM.

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

Xumuueckass cBs3b. KoBajieHTHast (HOJsipHAas W HEMOJIIpHasl)  CBSI3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJEHCTBHE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpEeIMETHBIX CBSI3€H IpU HM3YYECHHM XUMHM B 8§ Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHSTUNA, TaK W MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU U1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTe3, KiaccuduKaius, TEPUOIUYHOCTb, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSTHHE BEIECTBA, T'a3, (PU3UYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOAHBIE PECYPCHL.

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
COCIMHEHUH B COOTBETCTBHM C IIOJIOKEHUEM 3JeMEHTOB B Ilepuognueckoit
CHUCTEME U CTPOCHUEM MX ATOMOB.

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

Krnaccudukaruss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIICCTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUM BEIIECTB, MO TeIaoBoMy 3¢ deKTy, 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 XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKIMH,  JJIEKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAAMU
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 U cCcoOJeil B CBeTe€ TMpEACTaBICHUHM 00 BIEKTPOIUTHUECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpaduTa W anmasa), CIOXKHBIX 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 MaTEpUATIOB), MPOBEICHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHMS), PACTIOZHABAHUE HEOPTaHMYECKUX
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 CBOWMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIOPOBOJOPO/I.
ConstHast KHCIOTAa, XMMUYECKHUE CBOMCTBA, MOJyd€HHE, NpuUMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YeJNOBeKa. BakHeWlune 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 cephl. XuMHUYecKkue cBoucTBa cepbl. CepoBOJOpOM, CTpoeHUE, (PU3NYECKUe U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjacca KUCIOT M creuurduueckue). XUMUYECKHUE PpEeaklMHu,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKaloIled Cpelbl COCIAUHEHUSIMU cepbl (KHUCIOTHBIE HOXKIH,
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 xumuueckue csoiicta. KpyroBopor azora B npupoje. AMMHaK, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIlIME Kak TpPEACTaBUTENS Kiacca KUCIOT U crhelupuyecKue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukamuu (ocdopa, (uzMUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3eMeHToB IVA-rpynmel. OCoOEHHOCTH CTPOEHUS
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 JKUBHIE OPraHU3MBI,
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,
noigydeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI
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 HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA 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 4YeNOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKHX W
HEOPraHU4eCKUX COEITMHEHUH.

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 MPOMBIIIJIEHHOCTH. BakHelIne CTpOUTENbHBIE MaTepuaibl: KepaMuKa,



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

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
IPOBEJICHNE KaUYECTBEHHBIX PEAKIM Ha XJIOPUA-MOHBI U HAOJI0ACHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamMu XJOpUAOB (TAJOTE€HUJOB), O3HAKOMJIEHHE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha Cyibdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupanue, pacrno3HaBaHWE W H3YUYEHHE CBOWCTB aMMHUakKa, MPOBEJACHHE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTAUTMYECKUX PEmETOK anMaza, rpadura, ¢ysiepeHa, O03HAKOMIICHHE 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 M3y4YE€HHUE IMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OOmast XxapakTeprucTUKa XUMUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkKeHU MetaioB. @U3nyeckne U XUMUYECKHE CBOMCTBA MeTaiuioB. 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.

IIlenounsle MeTambl: nojiokeHue B lleprnonnueckoin cucreMe XMMHUUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



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

[IlenouHo3eMenbHBIE METaJIbl MAarHuii W KaJblMM: TOJOXEHHE 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 BO/IBI M CIIOCOOBI €€ YCTPaHESHHUS.

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: nmonoxenue B [leppoanyeckoil 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 O0O0pa3liaMy METAJUIOB W CIUIABOB, HUX (DU3NYECKUMHU
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 KEJNE3a B KUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIECHUE U OMKCAHUE MPOIIECCOB OKPAIIBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuMHS M OKpPYKaKIIaA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTparus BemiecTs, aanee — [IJIK). Ponb xumuu B pelieHuu 3KOJIOTHYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

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

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSl 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaiu3, CHUHTE3, KiIaccudukanus, TIEepUOJAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKHN 3apsll, MPOBOJHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢orocunres, apixanue, Omocdepa, 3KOcUCTEMa, MHUHEpPAIbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImgHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOUIUXCS
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 HACJEUI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 00IECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NEeSATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM AESATEIBLHOCTH IPHU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M IIOCTYIIKA CBOMX TOBAapUILEH C IO3ULUHU
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUA HAYKH M COCTABJISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHWE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoll, JOCTYIMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUHQPOPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  caM0OOpa30oBaHHUIO, IMPOEKTHOM U HCCIEAOBATEIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNS KYJIbTYPbI 3I0POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIIOJIEHUSI TpaBui OE30MaCHOCTH Mpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHWUW TI0 XWMHUHU, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICIITHON MPOQeCCHOHATBHON NESITEILHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUMH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY U TICHXMYECKOMY 370pOBBIO, OCO3HAHHE ILIEHHOCTH COOIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YrPOXKAIOIIKUX 37JOPOBBIO U JKU3HH JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TPH MU3YYCHUH XUMHH, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHLCS MM B TMO3HABATCIILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
NPUHIKII, TUTIOTE3a, PaKT, cUCTeMa, TPOoIlecC, HKCIIEPUMEHT U PYTroe.), KOTOpPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSATUBHBIC), KOTOpbIe OOECreYuBalOT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH JJIs1 KIACCH(PUKAINMK XUMUYECKUX BEIIECTB M XMMHYECKUX DPEaKITUH,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIpOlLECCe TO3HAHUA TOHATUS (MpPEeaMETHbIE U
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
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 MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

MPUOOPETEHUE ONbITa IO TUIAHWPOBAHUIO, OPTaHW3allMd W TIPOBEIACHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIEA0BAHUSA, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUUYECKU OIICHHWBATh IPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THIA, TPUOOPETEHNE OIbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pellaeMble 3aJladll HECJIOXKHBIMU CXEMaMH, JAdarpaMMami,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3AHCTBa M TPAHCIOPTa Ha COCTOSIHHE OKPYXKAIoLeH MNpUpOAHON
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TOJIYYCHHBIE  PE3yNbTaThl  MMO3HABATEIbHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHSA Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUHM, ONpEJEJICHHEe KPUTEPHUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOrO JaHHOW (denepasbHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

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

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BELIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aTOMa, JJIGKTPOHHBIM CJIOM aroma, aToMHas OpOUTallb, paanycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATHh B3aWUMOCBA3b OCHOBHBIX XWMHWYECKHUX TIOHSITUA U
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

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

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHCIEHUS  JJEMEHTOB B  OWHApPHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBaTh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMbl XUMHUYECKHUX DJJIEMEHTOB: pa3iMyaTh MOHATUA «TJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenpaeneeBa» ¢ YHCIOBBIMM XapPaKTEPUCTUKAMHM CTPOCHHUSI aTOMOB



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

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (10 YUCIY M COCTaBY YUYaCTBYIOIIUX B peaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

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

IIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB M XHMMHMYECKUX PpEaKIMil, €eCTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMU B COOTBETCTBUUM C HHCTPYKIHUSMU IO BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M NPOBOJUTh  XUMHYECKHME  OKCHEPUMEHTBI 10
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 OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMWYECKHX TOHITHH: XUMHUYCCKHUI
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DJICKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTEIb,  BOCCTAHOBUTENb, OKHUCJIEHME U  BOCCTAHOBIICHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOrO COCTaBa, MPUHAMIIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIMHEHUMN, TUN KPUCTAIUTMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «rJlaBHas mnoArpymnmna (A-rpynma)» M «mnododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl  snapa, oOIee YHCIO JJIEKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKIas OIMNHUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIHM, TOATBEPXKIAONINX CYIIECTBOBAHHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYKCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYEO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMHUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3zo000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YUYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIUE 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, EeCTECTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
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/ M HEOPraHU4eCKMX BeleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6 1
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 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
HEOPraHWYEeCKUX COeMHEHUN 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[. W. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaeity > 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
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJoB Kypca § 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 IIO ITPOI'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 KNIACC

KoaunuecTBo yacos

Ne Hdara JIeKTPOHHBIEe HU(pOBbIE
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHHus | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpenmer xumun. Posib xumMnu B
1 YKU3HHM 4yenoBeka. Tema u 1 05.09 bubmorexa [JOK
' ' https://m.edsoo.ru/ff0d210c
BEIIECTRA.
Pesepsnvie uacwi bubmoteka [JOK
Dusuueckue ceoticmea https://lesson.edu.ru/lesson/b5788a46-

2 1 07.09
sewecms. Aepecammoe b8b5-421c-a520-
cocmosiHue 6euecms. 78794f8cc321?backUrl=%2F04%2F08

3 IlonsiTie 0 MeToax MO3HAHUS B 1 12.09 bu6moreka [JOK
XUMHHU ' https://m.edsoo.ru/ff0d227e
ITpaktiueckas padora Ne 1
«[TpaBuna paGoTsl B Eub 10K

noIMoTeKA

4 ¢ 1 1 14.09
n1a0opaToOpuu U MPUEMBI https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1a00paTOpPHBIM
000pYZIOBAaHUEM»

5 YucTele BEECTBAa U CMECH. 1 15.09 bubmotexa [JOK
CriocoObl pa3esieHus CMece ' https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2

6 «Pa3nenenne cmecei (Ha 1 1 21.09 bu6moreka [JOK
HpUMEPE OUUCTKH TI0BAPEHHOM . https://m.edsoo.ru/ff0d28c8
COJIN)»

bu6moreka [JOK
7 A 1 26.09
TOMBL H MOJICKYIIb! https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://lesson.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321?backUrl=%2F04%2F08
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

XUMHAYECKUE DJIEMEHTHI. 3HAKUA

bubmorexa [JOK
8 (CMMBOJIBI) XUMHYECKHUX 28.09 https://m.e dsogru /F0d2bes
3JIEMEHTOB
bubmorexa [JOK
9 [IpocThlie 1 CIOXKHBIE BEIIECTBA 03.10 https://m.edsogru/fdeZaGc
bu6moreka [JOK
10 ATOMHO-MOJIEKYJIIPHOE yUEHHE 05.10 https://m.e dsogru /604250
3aKOH MOCTOSHCTBA COCTaBa
11 BeIecTB. XUMHUYECKas 10.10 bubmorexa [JOK
dhopmyna. BareHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX IJIEMEHTOB
OTHOCHTEIbHASI aTOMHAs Macca. BuGmiorexa LIOK
12 OTtHocuTeNbHAsI MOJIEKYJISIPHAS 12.10 httos://m.edsoo.ru/Ff0d323c
Macca
13 MaccoBast 70151 XUMHYIECKOT O 17.10 bu6moreka [JOK
3JIEMEHTAa B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
14 KommuecrBo BemecTBa. Moib. 1910 bu6moreka [JOK
MousipHas Macca https://m.edsoo.ru/ff0d5230
15 du3rUeCKUe U XUMUYECKUE 24.10 bu6mmoreka [JOK
SABJICHUSI. XUMHUYECKasi PeaKims https://m.edsoo.ru/ff0d37fa
IIpu3Haku u ycaoBus
16 NPOTEKAaHUS XUMHYIECCKUX 26.10 butamorexa [IOK
peakuii https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHS MaCChI BuGmiorexa LIOK
17 BELLECTB. XUMHECKHE 07.11 https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
18 Beruucnenus konu4ecTna, 09.11 bu6moreka [JOK

MacCChI BEMECTBA I10

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

YPaBHEHHSM XUMHYECKUX
peakuuit

Knaccuukanust XuMudeckux
peaxuuii (coequHEHMS,

Bbu6moreka [JOK

19 14.11
Pa3JIOKEHHUS, 3aMEIIECHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 110K
nbIMoTEKA
20 sHuMKIoneaucT. O000IIcHNE U 16.11
H A H} https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLMs 3HAHUH
KonTpoabHast pa6ora Nel nmo
21 TeMe EBe ecnfa H 21.11 bubmorexa HOK
B ' https://m.edso0.ru/ff0d4290
XUMHYeCKHe PeaKmnm»
Bo3nyx — cmech razos. CocraB
22 BO3]I y;a Kucnoopong — simemeHT 23.11 bubmorexa HOK
P2 %l P ' https://m.edsoo.ru/ff0d448e
U npocToe BemecTBo. O30H
du3nyecKue 1 XUMUYECKHUE
93 CBOMCTBa KHCJIOpOaa (peaKIuu 5811 bubmoteka IJOK
okucneHus, ropenue). [lonstue ' https://m.edsoo.ru/ff0d4614
00 oxcumax
Crioco0bI osryueHus
24 KHCIIOPO/a B JIA0OPAaTOPHH U 30.11 bubmuorexa [JOK
[POMBIIIEHHOCTH. ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopona
TennoBoi 3¢heKT XuMHIECKOM
pEaKIyu, MOHSATHE O
bubmoteka IJOK
25 TEPMOXUMUYECKOM yPaBHEHUU, 05.12

3K30- U SHI0TEPMUUECKUX
peaxkuusix

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

Tomnuso (HedTH, yrons u

bubmorexa [JOK
26 MeTaH). 3arpsi3HeHue BO3/1yXa, 07.12 httos://m.e dsogru fFfoddcda
CrocoOBI €ro MpeIoTBPaCHHUS
[IpakTueckas padborta Ne 3 mo
97 teme «Ilomydenue u cobupanue 12.12 bubmmotexa [IOK
KHUCIIOpO/ia, U3YYEHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopon — anemeHT u npoctoe
28 Beliefrlfo. Haxoxneune ]f 14.12 bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
IpUpoe
Ou3nvecKre U XuMUIECKUE
29 CBOWCTBa BOAOPO/IA. 19.12 bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bogopoa
bu6moreka [JOK
30 [ToHsiTHE O KUCIOTAX U COJISIX 21.12 https://m.edsoo.ru/Ff0d50d2
31 CriocoObI OJTy4eHHs BOIOPOIa 26.12 bubmotexa [JOK
B J1abopaTopuu https://m.edsoo.ru/ff0d4ddo
[Ipaktuyeckas pabota Ne 4 o
32 teme «[lomyuenue u cobupanue 58.12 bubmorexa LIOK
BOJIOPOJA, U3YyYEHHE Ero https://m.edsoo.ru/ff0d4f42
CBOMCTBY
33 MoutsipHbIii 00HEM ra30B. 3aKoH 09.01.54r bubmmotexa [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncaenns o0béMa,
34 KOJINYECTBA BEIIECTBA rasa 1o 11.01 bu6moreka [JOK
€ro U3BECTHOMY KOJMYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA NN 00BEMY
35 Brruucienns 0056M0OB Ta30B 110 16.01 Bbu6moreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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YPaBHEHUIO PEAKIIUU Ha OCHOBE
3aKOHA O0OBEMHBIX OTHOLLICHUN

https://m.edsoo.ru/ff0d5708

rasoB
36 dusnueckre 1 XUMHICSCKHE 1801 Bbu6moreka [JOK
CBOITCTBA BOJBI ' https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBaHuil. [loHsiTHE 23.01 bu6moreka [JOK
00 MHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpUTEb.
Hacrimennsie n
38 HEHACBIIEHHEBIE PACTBOPEI 25.01 bubmiorera ITOK
R P - ' https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIECTBA B
pacTtBOpe
P N
39 35: %Hiue o OOHprgoa ' 3001 https://lesson.edu.ru/lesson/9de6ad6a-
5 P pUp o ‘ 14f5-4d70-8233-
XPAHA U OYUCTIKA RPUPOOHBIX
(‘; PUp c47c742ed35d?back Url=%2F04%2F08
60
[Tpaktrueckast pabora Ne 5 o
teme «lIpuroroBienue
40 aCTBOPOB C OIPEIEIEHHON 01.02 bubmorexa OK
p p 8 P - ’ https://m.edsoo.ru/ff0d5eba
MAacCOBOM I0JIEN
PacTBOPEHHOTO BELIECTBA»
KonTpoabnas padora Ne2 no
41 Teme «Kuciaopoa. Bomopo 06.02 bubmiorexa IIOK
PO BOA0POL. ’ https://m.edsoo.ru/ff0d6342
Boaga»
OKcuapl: COCTaB, bubmoteka IJOK
42 08.02
KJIacCH (PUKaIKs, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
43 [Tonyuenue, Gpusnueckue u 13.02 butmmorexa [IOK

https://m.edsoo.ru/ff0d664¢
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XUMUYECKUE CBOWMCTBA
KHCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

OcHOBaHMS: COCTaB,

Bbu6moreka [JOK

44 15.02
KjaccupuKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue, puznyeckue n

45 XUMUYECKHE CBOMCTBA 20.02 bubmorexa IIOK

. ' https://m.edsoo.ru/ff0d67ca
OCHOBaHUU
Kucnotsl: cocTas, bubmotexa [JOK

46 22.02
KJaccu puKaIus, HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue, pusnueckue u bubmuorexa LIOK

47 ; 27.02
XUMHAYECKHE CBOWCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeanue):

48 HOMEHKJIaTypa, CIIOCOOBI 29.02 bubmorexa [IOK
HOJTyYCHHS, XAMHUUECKUE ' https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas paborta Ne 6.

Pemenue sxcriepuMeHTaIbHBIX Eu6 10K
noImoTeka

49 3ana4 o teMe «OCHOBHBIE 05.03

e — https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTaHHYECKUX
COEIMHEHUI»
I'eHeTnueckas CBSA3b MEXIY
50 KJIaCCaMHU HEOPraHUYECKHUX 07.03 bubmorexa HOK
B p ’ https://m.edsoo.ru/00ad9a50
COCIIMHCHHM

51 OO6o001m1eHne 1 cUCTeMaTH3aLUS 1503 bubmorexa [JOK
3HAHUN ' https://m.edso0.ru/00ad9ch?2

5o KonTtpoabnast padora Ne3 no 14.03 bu6mmoreka [IOK

TeMe "OCHOBHBIE KJIACChI

https://m.edsoo.ru/00ad9ela
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HEOPraHUYeCKHUX
coeUHeHui"

[IepBble moONBITKN
KJ1acCU(UKAIIUU XUMUYECKHX

Bbu6moreka [JOK

>3 snemenToB. [loHaTHE 0 Tpynmax 1903 https://m.edso0.ru/00ad9ffa
CXOIHBIX DJIIEMEHTOB
[Teprognueckuii 3aK0H U

54 [Iepuognueckas cucrema 21.03 bubmioreka [IOK
XUMUYECKuX syiemMeHToB /1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa

bu6moreka [JOK

o5 Heproat, rpyrirs, MOATpyme! 04.04 https://m.edsoo.ru/00ada52c
Crpoenune atomoB. CocraB bubmorexa [JOK

56 09.04
aATOMHBIX sijiep. M30Tonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX

57 000JIOYEK aTOMOB JIEMEHTOB 11.04 bubmotexa [JOK
[Tepuonnueckoin cucremsr /1. 1. https://m.edsoo.ru/00ada6bc
MenaeneeBa
XapakTepucTuKa XUMUYECKOTrO

58 3JIEMEHTA IO €ro MOJIOKECHUIO B 16.04 bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguyeckoro

59 3aKOHa JJIsl pa3BUTHUS HAYKU U 18.04 bubmoteka [JOK
npaktuku. [{. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YYEHBIN, EAArOT U TPaXKAaHUH

60 DJIEKTPOOTPULATEIIBHOCTh 23.04 bubmotexa [JOK

AaTOMOB XUMHUYCCKHUX IJIEMECHTOB

https://m.edsoo.ru/00adaab8
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bu6moreka [JOK

25.04
61 Hounas XHMHUECKas CBA3 ! https://m.edsoo.ru/00adac34
62 KoBanenTtHas nossipHas 1 30,04 bubmorexa [JOK
XUMHUYecKas CBI3b ' https://m.edsoo.ru/00adaab8
63 KosanenTtnas HenomnsipHas 1 02.05 bubmorexa [{OK
XHUMUYECKas CBSI3h ' https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
64 C 1 07.05
TCHCHb ORMCTCHIT https://m.edsoo.ru/00adae28
OKHCIHTENBHO- bu6moreka [JOK
65 1 14.05
BOCCTAHOBUTEIbHbBIC PEAKIIMHU https://m.edsoo.ru/00adb076
bu6moreka [JOK
66 O 1 16.05
KHCJITEII | BOCCTAHOBITEIH https://m.edso0.ru/00adb076
Ko 0 ast padora Ned o
67 Te;:: zcibie?{:e aT(T)Ma ’ 1 21.05 bubmorexa HOK
P ) ' https://m.edsoo.ru/00adb486
XuMHnuyeckas CBA3b»
Pesepsuviii ypox. Hmozosas
68 KOHmMpoabHAA paboma 3a 8 1 23.05 bubmorexa HOK
P p ' https://m.edsoo.ru/ff0d61c6
Kaacce
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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9 KUIIACC

KoanuecTBo yacos

Ne Hara
Tema ypoka Konrtpouabnsbie | IIpakTnyeckue JyIeKTPOHHbIE HH(ppOBLIE
n/n Bcero U3YYCHUS
paéoThI padoThI o0pa3oBaTe/ibHbIE pecypchl
[Iepuonuyeckuii 3aK0H.
[Tepuognueckas cucrema bubmorexa [IOK
1 1 05.09
XUMUYECKuX syieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenpgeneeBa
3aKOHOMEPHOCTH B H3MCHCHHUH
2 CBOMCTB XUMHYECKUX DIIEMEHTOB 1 07.09 bubmiorexa TTOK
B} ' https://m.edso0.ru/00adb6b6
NEPBBIX TPEX MEPHOI0B
3 Knaccudukanus u HOMEHKIATypa 1 12.09 bubmoreka [{OK
HEOPraHMYECKHUX BELIECTB . https://m.edsoo.ru/00adb7e2
4 Buasl XuMHYECKON CBS3U U THUIBI 1 14.09 bubmoreka [JOK
KPUCTAJUINYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTtpoabHas padora Nel mo
Teme «IloBTOpeHue n
5 penie 1 1 19.09
yriy0JjeHue 3HAaHUH OCHOBHBIX
pa3aesioB Kypca 8 Kiacca»
Knaccugukanust XuMudeckux
6 €aKU Uil 10 Pa3IMYHBIM 1 21.09 bubmmorexa LIOK
P P ' https://m.edso00.ru/00adbcb0
npu3HaKam
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. [ToHsITHE O TOMOT'€HHEIX 1 26.09 bubmorexa HOK
p : ' https://m.edsoo.ru/00adbe9a
Y TeTEPOT CHHBIX PEAKITUSIX
3 IloHsATHE O XUMUYECKOM 1 58.09 bub6mmoreka [JOK

paBHOBecuU. DAKTOPBI, BIUSIOIINAE

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Ha CKOPOCTb XMMHUYECKON peakuuu
U TI0JI0KEHUE XUMHUECKOT 0

paBHOBECHS
9 OKHUCIHTENLHO- 03.10 bub6moreka [JOK
BOCCTAHOBUTEIbHBIE PEAKIINU ' https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIUTHIECKOM
10 ncconranuy. CUIbHBIC U clIa0bIe 05.10 bubmorexa HOK
AHCCONHAIT. ' https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bub6muorexa IIOK
11 Honnksle ypaBHEHUS peaKIUM 10.10
P peattt https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHUM B CBETE bubmuoreka [IOK
12 . 12.10
MPEICTaBICHUH 00 https://m.edsoo.ru/00add5d8
ANEKTPOIMTHYCCKOM TUCCOIIUALINH
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE IIPEJCTABIICHUN 00 17.10 bubmorexa HOK
Per . ' https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKOMN TUCCOIUAIINH
bubmorexa [IOK
14 Ilonsarue o rugpoan3e coneit 19.10
AP https://m.edsoo.ru/00add9d4
15 O00011IeHE U CHCTEMATU3AIIH 24.10 but6mmoreka [JOK
3HAHWH ' https://m.edso00.ru/00addd12
[IpakTueckas padora Ne 1.
16 «PemieHne 3KCepUMEHTAIBHBIX 26.10 bubamorexa [IOK
’ https://m.edsoo.ru/00addbfa
3a71a49)»
Konrpoabnas padora Ne2 mo
17 TeMe «JIeKTPOJINTHYeCKas 07.11 bu6moteka [IOK

aucconuanusa. XuMu4eckue
peakuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01as xapakTeprucTuka

b K
18 rajoreHoB. XMMHUYECKHE CBOWCTBA 09.11 h;lsgzlrifggjogz 100addfe2
Ha TIpUMepe XJIopa
XnopoBonopoa. ConsiHas KUCoTa,
. but6moreka [JOK
19 XUMHYECKHE CBOMCTBA, 14.11
https://m.edsoo.ru/00ade104
MOJTy4eHH e, TPUMEHECHU E
Pezepsnuiii uac bubmotexa [JOK
20 Heticmeue xnopa na opeanuszm 1611 https://lesson.edu.ru/lesson/6f438d84-
yenoeeka. Bascnetiuue xnopuosvt u ' A7ff-4fa2-al44-
UX HaxoocoeHue 8 npupooe 15c7e0ece24c?backUrl=%2F04%2F09
[TpakTrueckas pabora Ne 2 1o
21 teme «Ilomydenue cossiHoi 21.11 bubmorexa [JOK
. . ' https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4EeHUE €€ CBOWCTBY»
Beraucnenust o ypaBHEHUSAM
22 XUMHUYECKUX PEAKIUH, €CIN OJIUH 23.11 Bu6mmorexa [IOK
’ ' https://m.edsoo.ru/00ade488
W3 PEareHToOB JIaH B U30BITKE
93 OO611ast XapakTeprCTHKA 5811 bubmmoreka [IOK
aneMeHToB VIA-rpymnmbl ' https://m.edsoo.ru/00ade64a
ANOTPOIHBIE MOAU(PUKAITUU
24 cepnl. Haxoxnenue cepbl u €€ 30.11 bu6motexa [IOK
COEIMHEHUI B IPUPOJE. ' https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOUCTBA CEPBI
CepoBogopoa, CTpOCHHUE,
POBOAOPOL, €TP but6mmoreka [JOK
25 (bu3HYecKre B XUMUYECKHE 05.12
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepbl. CepHasi KHCIIOTA, But6 OK
26 ¢busnyeckne U XUMHUYECKHe 07.12 nommorexa L

CBOWCTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28
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XUMHYECKHE pPEaKIUY, JIeKALUE B
OCHOBE IPOMBILIIEHHOTO cIIoco0a
MTOJIy4ECHHSI CEPHOM KHUCIIOTBI.

bub6morexa IIOK

27 12.12
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlen Cpebl
COCIMHECHUSIMH CEPBI

28 Brrunciaenne MaccoBoM 101 14.12 bub6muorexa IIOK
BBIXO/Ia MPOAYKTa peaKuu ' https://m.edsoo.ru/00adec8a
OO0mas xapakTeprucTuka
aneMeHToB VA-rpynmsl. A30T,

29 aCIIPOCTPaHEHUE B MPHPOJIC 19.12 bubmorexa LIOK
Pacipoctp PHPOAE, ' https://m.edsoo.ru/00adeeab
(U3NYECKUE U XUMHYECKHE
CBOMCTBA
AmMMUaK, ero Gpu3HYECKHue U

30 XUMHUYECKUE CBOMCTBA, MTOTyYCHUE 21.12 bubmorexa [JOK

> oY ' https://m.edsoo.ru/00adf004
Y IPUMCHEHHUE
[IpakTueckas paborta Ne 3 mo
31 teme «llomydeHue ammuaka 26.12 bubmorexa HOK
i . ’ ' https://m.eds00.ru/00adf180
W3Yy4YEHHE ero CBOUCTBY»

39 A3OTHas KHCIIOTa, € PU3ndecKue 28.12 bu6motexa [IOK
U XMMUYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcrnonb3oBaHME HUTPATOB U COJIEH
aMMOHHUS B Ka4ECTBE
MUHEPaJIbHBIX yI00pEHUA. bubmotexa [JOK

33 P YAOOP 09.01.24r uomorexa L
XUMHUYECKOE 3arps3HeHNe https://m.edsoo.ru/00adf518
OKpY’KarOIIEH Cpebl
COCIUHEHUSIMH a30Ta

34 dochop. Oxenn pochopa (V) u 1101 bubmmoreka [IOK

(dbocdopHas kuciaora, GU3HIECKre

https://m.edsoo.ru/00adf68a
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M XUMHUYECKHE CBOMCTBA,
MOJIYYCHHE

Hcnonbs3zoBanue ¢pocdatos B
Ka4u€CTBC MUHCPAJIBHBIX

bub6moreka [JOK

35 . 16.01
ynoopeHuit. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MPUPOTHON cpenbl pochaTtamu
VYraepon, paciipocTpaHeHNUE B
36 npu I()) e g)nsniecxie " 18.01 bubmorexa TIOK
PHPOE, . ' https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepoaa, ux GU3ndecKue
U XMMUYECKHE CBOMCTBA. B 1OK
nOInOTEKA
37 DKOJI0ru4YecKue mpooIeMbl 23.01
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHUJIOM YTJIepozaa
(V)
bub6morexa IIOK
38 VrojbpHas KMCIIOTA U €€ CO 25.01
roJibHas ireToTa o https://m.edsoo.ru/00ae006¢
[Tpaktueckast pabota Ne 4 o
39 teme "[lonydeHue yriaekuciaoro 30.01 bubmmoreka [JOK
rasa. KauecTBeHHas peakuus Ha ' https://m.edsoo.ru/00ae027e
KapOOHaT-nOH"
[TepBoHavaILHBIC TOHSITHS 00
40 OpPraHUYECKUX BEIIECTBAX KAK O 01.02 bubmorexa TIOK
P B ' https://m.edsoo.ru/00ae054e
COCIMHCHHUSIX YTJIepoa
but6moreka [JOK
41 KpeMHuuii u ero coeanHeHus 06.02
P A https://m.edso0.ru/00ae080a
ITpaktyeckas padorta Ne 5.
P
42 EIICHUE SKCIIEPHUMEHTAIbHBIX 08.02 bub6moreka [JOK

3a71a4 110 TeMe «BaxHenmme
HEMETAJUIbI U UX COEIUHEHU

https://m.edsoo.ru/00ae0bf2
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Konrpoabnas padora Ne3 mo

43 ente «Bameiime HemMera 13.09 bu6morexa IIOK
TeMe « Hel e HeMeTaLIbI .
https://m.edsoo.ru/00ae0el8
M UX COeINHEHU D
OO6mas xapakTeprucTuka
XUMHYECKUX DJIEMEHTOB —
44 MeTaJuIoB. MeTtaninndeckas CBI3b 15.07 bub6muorexa IJOK
U MeTaJUTn4ecKas ’ https://m.edsoo0.ru/00ael103e
KPUCTAJIMYECKAs pelIETKa.
dusnyeckue cBOMCTBA METAJIOB
XUMHYECKHE CBOMCTBA METAILIOB. Bu6 LLOK
HOINOTEKA
45 DNEKTPOXUMUYECKUU DS, 20.02
p . AR https://m.edso0.ru/00ae1156
HaIpsHKECHUI METaIOB
OO61me crocoObl MOMyYeHHUS
merasuioB. Cinasbl. Beiaucinenus
46 110 YPABHEHUSIM XMMHYECKHUX 22.02 Eubmorexa HOK
P . ' https://m.eds00.ru/00ae1156
peakiui, eciii O1H U3 peareHTOB
COZICPXKHUT MPUMECH
bubmorexa [IOK
47 IloHATHE O KOPPO3UHU METAIIIOB 27.02
pp https://m.edsoo.ru/00ael278
bubmuorexa IIOK
48 €JI0YHBIE METAJUIBI 29.02
t https://m.edsoo.ru/00ael4b?2
49 Oxcuzbl ¥ THAPOKCUIBI HATPUS U 05.03 bubmoreka LIOK
KaJus ’ https://m.edsoo.ru/00ae14b2
[Ile109H03EMENBHBIE METAJLIBI — bubmoreka IJOK
50 . . 07.03
KaJIbIIMHA ¥ MarHui https://m.edsoo.ru/00ael5e8
bubmmoreka [IOK
51 Baxueiimme coequuenns Kajabliusg 12.03
A a https://m.edsoo.ru/00ael5e8
O06001IeHEe U cUCTEMaTU3aLUS
52 o H 14.03

3HAHUH
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JKEcTkoCTh BOIBI M CIOCOOBI €6

bu6morexa IIOK

>3 YCTpaHEHUSI 19.03 https://m.eds00.ru/00ae1886
[IpakTraeckas padora Ne 6 mo
54 Tell)v[e ”)KéCTKocI")rL BOJBI U METOBI 21.03 Enbmorexa HOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
N bubmmoreka [JOK
> ATIOMHHIIL 04.04 https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOWCTBA OKCHIA H 09.04 bu6motexa [IOK
TUJPOKCUIA ATTFOMUHUS https://m.edsoo.ru/00aelc64
bubmorexa [IOK
> AKeneso 11.04 https://m.edso0.ru/00ae1d86
58 OKcuabl, TMAPOKCUJIBI U COJIH 16.04 bubmuoreka [IOK
xenesa (1) uxenesa (1) https://m.edsoo.ru/00ae35e6
59 O606HjeHI/Ie A CUCTEMAaTU3alus 18.04
3HAHUH
[IpakTueckas paborta Ne 7.
60 Pemenue skcriepuMeHTaIbHbIX 23.04 bu6mmoteka [IOK
3a1a4 1o TeMe «BaxkHeimue https://m.edsoo0.ru/00ae3de8
METaJUTbl M UX COSTMHEHUS»
Beraucnenust mo ypaBHEHUSIM
XHUMHYECKUX PEAKIUH, €CITU OINH
61 U3 peareHToB JaH B U30bITKE WIIN 2504 bubmmoreka LIOK
COZIEPXKHT MpuMecH. Brruucnenus https://m.edso0.ru/00ae1750
MAaCCOBOM 10JIM BBIXO/a MPOIYKTA
peakuuu
62 O606Hj€HI/I€ W CHCTEMaTH3aIHs 30,04
3HAHUH
63 KonTtpoabHnas padora Ne4 no 02.05



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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https://m.edsoo.ru/00ae1750

TeMe «BajkHelyme MeTaJIJIbI H
HUX COCIUHCHUSD»

BemectBa u Mmatepuansi B bub6moreka [JOK

64 o 1 07.05
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
Pe3zepenuiii ypox
besonacnoe ucnonvzosanue

65 sewecme U XUMU4ecKux peaxkyuil 6 1 14.05 bubmorexa [IOK
ovimy. Ilepsas nomowsb npu https://m.edso0.ru/00ae3f50
XUMUYECKUX 0HCO2ax U
OmpasneHusx

66 XUMHUECKOE 3arpsA3HEHNE 1 16.05 bu6motexa [IOK
OKpY’KaroIen cpesibl https://m.edsoo.ru/00ae4270
Ponp xumMuu B pemenun bu6mmoteka IIOK

67 1 21.05
9KOJIOTUYECKUX MTPoOIeM https://m.edsoo.ru/00ae4270
Pe3zepenuiii ypox.

68 Hmoecosas konmpoavuas paboma 1 23.05
3a 9 knacc

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YuebHO-MeTOoqMYECKOE o0ecedeHue 00pa30BaATEeIbHOI0 MPoIecca

Oobs13aTesibHBbIC y4eOHbIC MATEPHUAJIBI IJIl yYeHUKA

1. Xumus. 8 kiacc: yae6. J{ms odbmeobpazosar. opranuzanmit/I".E. Pynsutuc,
@.I". ®enpaman. — 8-e uza. — M.: [Ipocsemenue, 2019.- 207 c. ;

2. Xumus. 9 kiacc: yue6. J{ns obmeobpazosar. opranuzanuii/[.E. Pynsutuc,
@.I'. ®enpaman. — 4-e uza. — M.: IIpocsemenue, 2018.- 208 c.

MeToanuyecKkue MaTepHasbl A YIUTEs
1. Enunoe coneprkanue obmiero oopasosanus https://edsoo.ru/

2. bubanoreka https://urok.apkpro.ru/

Hudposbie 00pa3oBaTe/ibHbIE PECYPChl U PECYPChI CeTH HHTEPHET

1. bubmunoreka IIOK https://m.edsoo.ru
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