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IHOACHUTEJIbBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO o0OIIEero oOpa3oBaHUS
COCTaBJicCHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTeILHOM TPOrPaMMBbl OCHOBHOTO 001IIeTr0o 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil MmporpaMMel
BOCITUTAHUS U C y4ETOM KOHLIETIINU MPEnofaBaHus Y4eOHOTo MpeaMeTa « XUMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit deneparuu.

[Iporpamma mo Xumu# AaCT TPEACTABICHHE O IEAX, OOIIEH CTpaTeruu
oOyueHusl, BOCIHUTAHUS U Pa3BUTHS OOYy4YAIOUIUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeIbHOE peaMETHOE coJiepKaHue,
MpeayCcMaTpPUBAET pPACIpPEEICHUE €ro Mo KilaccaM M CTPYKTypHpPOBaHHUE IIO
pa3zenamM W TeMaM MporpaMMbl MO XUMHH, ONPEAENSET KOIUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YUYEHHS XHUMHUU C Y4YETOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Yy4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O0O0yYaroluXCsi, OIpeAeNseT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, a TakXke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3YUEHUS MPEAMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEIILHOU JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIYXKUT OCHOBOW JJisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpejCcTaBICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMUEH MPEACTABICHHUS O B3aHMMOMPEBPAIICHUIX
SHEPIUM U 00 HSBOJIIOIMU BEILIESCTB B MPUPOJE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJieM YCTOMYMBOTIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM ¥ 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuyeHune xumuu:

CIIOCOOCTBYET  peajiM3allud  BO3MOXHOCTEH IS  CaMOpa3BUTHUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €¢ 00I1el U (QYHKIIMOHATILHON I'PAMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HX CAMOCTOSITEIIBHOW  Y4EOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B MPOGECCHOHATBHON e TETHLHOCTH;

3HAKOMHUT CO CHenU(UKON HAyYHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsia HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCSI;



CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHMSI K E€CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XHMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MeIaroruyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEICHHOM 3Tarle €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O O0IIEr0 0Opa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHATHH
OPraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MpOTpaMMbl 10 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 MoAXoAa K e¢ u3yueHuro. Cojaep:kaHue CKIaIbIBa€TCsl U3 CHCTEMBbI
HNOHATUH O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMHYECKOU
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIMUILY
MOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMpeACTaBICHUN 00 3IEKTPOJIUTUYECKOM JUCCOLMAIUMM BEIIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JApPYrOMY, BBINOJNHSS (PYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEHW MPAKTHYECKOrO NMPUMEHEHHUS W IOJYYECHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABICHNAS] O XUMHYECKOM COCTABIIAIOIIEN HAYYHOM KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW MNPHUPOIbI, LEHHOCTHOI'O OTHOWIEHHWS K HAy4YHOMY 3HAHUIO H
METO/JaM IO3HaHUs B Hayke. M3ydeHHe XMMHUM IMPOUCXOIHUT C IPHUBJICUYECHHEM
3HaHUW M3 paHee U3YyYEHHBbIX Y4eOHbIX mpeameToB: «OKpyxaromuii Mupy,
«buonorus. 57 knacce» u «duszuka. 7 Kiaacey.

[Ipy wu3ydYeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUUW OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
NeATEIbHOCTH 4YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CUCTEMBI XMMHYECKHX
3HaHUN — Ba)KHEHIHX (DAKTOB, MOHITHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKCHUH,



JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHUM K Hay4YHbIM METOAAM IO3HAHMA MpPU H3YYEHUM BELIECTB MU
XUMHUYECKUX peaKklUui, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATEIIbHBIX YMEHUM U
UX TPUMEHEHHU B Yy4eOHO-IIO3HABATEIbHOM M y4EOHO-UCCIIENOBATEIbCKOM
JESITEIbBHOCTH, OCBOCHUM TMpaBHJl 0Oe30macHOro oOpallieHuss C BEIIeCTBaMHU B
MTOBCEHEBHOM KU3HMU.

[Ipu u3yueHun XMMHHM Ha YPOBHE OCHOBHOT'O 0OOIIEro oOpa3oBaHUsS Ba)XKHOE
3Ha4YCHHE MPUOOPENU TaKue LEeH, KaK:

— (GOpMUPOBAHME WHTEUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEILICHUM,
CHIOCOOHOH alaTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpHOOIIeHHE
oOyJaromuxcss K CaMOCTOATEIbHOW I103HABATEIbHOW JEATEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (POPMHUPYIOIIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEW K
XUMHUU;

— obOecrieueHune yciIoBHil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaOIIMMHUCS
OTbITa Pa3HOOOPA3HOW MAEATETHbHOCTH, MO3HAHUSA W CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmeld (QyHKIMOHAIBHOM M  €CTECTBEHHO-HAYyYHOU
ITPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBACHATH U OICHUBATH SIBICHUS
OKpPY’KaloIlIer0o MHpa, WCIONB3YysS 3HAHWUS U OMbBIT, MOJYYCHHBIE MPH HU3YUCHHUH
XUMHH, TPUMEHATh MX TPU PEUICHHH NpoOJieM B TOBCEIHEBHOW >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y oOOydaromuxcs TyYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKHX 3HAHMWA [UIsl BBIPAOOTKHM SKOJIOTHMUYECKU
1eJeco00pa3HOro MOBEACHHUA B OBITY M TPYIOBOH JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsSI U OKPY>KAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOPY Ipo¢uis U HanpaBiIE€HHOCTH JajbHEHIero
oOyJeHus.

OOmiee YMCIO YAcOB, OTBEACHHBIX [UIS H3YYEHHMs] XUMHHM Ha YpOBHE
OCHOBHOTI0 0011ero o0pa3zoBanus, cocrasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B Hezlelmo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumun. Ponb XMMUK B )KM3HU YEIIOBEKA. XHMMUS B CUCTEME HAYK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BelecTB. [loHsATHE 0 MeTogax Mo3HaHMS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BelleCcTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass QpopMyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTtHocuTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTa B
COEJIMHEHNUHU.

KonungectBo BemiectBa. Moib. MossipHass macca. B3aumMocCBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacyetsl 1o QopMyiiam
XUMHUYECKUX COCIMHEHU.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsl PEAKIUS U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI Macchl BelleCTB. XUMHUecKue ypaBHeHus. Knaccuduxamms
XUMHUYECKUX peakluil (COeANHEHUS, PA3JI0KEHHs], 3aMEILIEHUs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJOM, MpaBUiIaMH pabOThl B J1aOOpaTOpUu U
npueMaMu oOpalieHus ¢ J1a0opaTOpHbIM 00OpPYIOBAaHUEM, U3yUEHUE U OMHCAHUE
bu3MYecKuX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMS BOJAbI) U XUMHYECKUX (TOPEHHE CBEYM, MPOKAJIMBAHHE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3joXKeHUe THAPOKCUAA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM cosid meau (11),
U3y4YeHUE CIOCOOOB pa3JelieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
coiny, HaOJIOJAEHME U  ONHCAaHHE  pe3ylbTaTOB  IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaskHeiinue npeacraBuTe/ M HEOPraHUYECKNX BelleCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3JI€MEHT U IpocToe
BenlecTBo. HaxoxneHwe kuciopona B MHpHUPOAE, (PU3MUYECKHE W XUMHUYECKHE
cBoiicTBa (peakuuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoObl



MOJIYYCHHUST KHCIIoOpoZa B JjabopaTopuu W mNpombinuieHHOCTH. KpyroBopor
KHciopoa B mpupojae. O30H — aioTponHast MOAU(PUKALIHUS KUCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKHE pEakUuH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »sneMeHT M mpoctroe BemiecTBO. HaxokneHue Bogopoja B
npupoae, GU3MYECKHWe M XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

MousipHbIi 00BEM ra30B. PacueTsl N0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne CcBoOWcCTBa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllleHHbIE M HEHACBIMIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIeCTBa B pacTBope. XUMUYECKHE CBOIMCTBA BOJIbl. OCHOBaHMUSI.
Ponp pacTtBOpOB B Ipupose U B )KU3HH 4esloBeKa. KpyroBopor BoAbI B NpUpOJE.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxkcunbl. Kiaccudukanus
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIE,  KHUCIOTHbIE, aM(OTEpHBIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. @Du3MYecKUe MU XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss OCHOBaHWW: IICIOYM U HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMUYECKHE CBOWCTBa
ocHoBaHuU. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @uznyeckue u
XMMHWYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTh MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3NYECKHEe U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuUMenm

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIOJCHHE
B3aMMOJICUCTBUSl BEUIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHHS H
MpeKpalieHusi TOpeHus (mokapa), O3HAKOMJIGHHE ¢ 0Opas3llaMu OKCHIOB H
OMKMCAHWE WX CBOMCTB, MOJyuyeHHUE, coOUpaHue, pAaclO3HABAaHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJM4ecTBOM 1 MoOjb, HCClIeIOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPEICICHHON
MacCOBOM J10JIell PaCTBOPECHHOIO BEIECTBA, B3aMMOJAECHCTBHE BOJBI C METalaMu



(HaTpyeM ©W  KajblueM) (BO3MOKHO MCIOJIb30BAHUE  BHUIECOMATEPHUATIOB),
UCCJeIoBaHUE OO0pa3loB HEOPraHWYECKUX BEIIEeCTB PA3IMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
usydeHue B3aumojeiictBus okcuma meau (Il) ¢ pacTBopoMm cepHOM KHCIOTHI,
KUCJIOT € MeETaUlaMH, pPEaKkUMi HEUTPAIM3ALHM, IIOJyYEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PACTBOPaA COJIA, PEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/ad Mo Teme «BaxkHelmme Kiacchl HEOPraHUYECKUX
COCAMHECHUI.

IMepuognueckud 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. U. MengeneeBa. CrpoeHue aTromMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

IlepBbie TOMBITKUA KJIACCU(PUKAIMU XUMHYECKHX 3yieMeHTOB. I[lonsiTue o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE W IIEIIOYHO3EMENIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM()OTEpHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  Menngeneesa.  KoporkomepuogHas H  JIIMHHONEPUOIHAS (bopmbI
[Iepronnueckoil cucrembl xumMudeckux aeMeHToB [. 1. Menneneesa. 1lepruoabl
U rpynnbl. PU3MYECKUHA CMBICI TOPSAKOBOTO HOMEpA, HOMEpPOB IIEpUOIa U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JIouek atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHYECKOTO
AJEMEHTA 10 ero noyioxeHuro B [lepuoanueckont cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUs paJhyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB Jis1 pa3BUTUs Hayku U npaktuku. J[. M. MenneneeB — y4eHBI U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajlieHTHast (MOJiApHAsT YW HEMOJSpHAs) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Iporecchbl OKUCIEHU U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

u3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiyu pa3aoKeHUs, COSAUHEHNUS).



Mesxcnpeomemmnbwie cea3u

Peanuzanus MeXnpeaMeTHBIX CBS3€H NpU W3YYEHUHM XUMHH B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KakK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO--HAYyYHbBIC TIOHATHS: HAyYHBIN (haKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KIacCU(PUKAUSI, TEPUOJUIHOCTh, HAOIIOACHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@u3uka: maTepusi, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsii, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, Ta3, (pU3WYecKue BETUUYUHBI, ¢IMHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaAIbl, TOPHBIE IOPOJBI,
MOJIE3HBIE NCKOTIAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XMMHUYecKasi peaKkius

[lepnonmueckuit 3akoH. [leproauyeckas cucrema XMMAYECKUX JJIEMEHTOB /.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHM CBOWMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX TMEPUOJOB, KaJUs, KaldblUUid U UX
COCMHCHUM B COOTBETCTBUM C TMOJIOKEHUEM »3JIeMEHTOB B llepmommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKON CBSA3U. THUIBI KPUCTAJUIMYECKUX
pPEUICTOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTATUIMYECKOW PEUICTKHU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJlacCaM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMuaeckux peakiuii o pa3InyHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(]dekry, 1o
W3MEHEHUIO CTEMEHEW OKHMCIICHUS XMMHUYECKHX AJIEMEHTOB, N0 0OpaTUMOCTH, MO
YYaCTHIO KaTajln3aTopa). DK30- U DHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTne o0 0OpaTHUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumuueckoM paBHoBecuu. DakTopsl,
BIIMSIONIME HAa CKOPOCTh XHMHYECKOW PpEAKIMU M TOJIOKEHHUE XUMHYECKOTO
pPaBHOBECHSI.



OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEaKIMU,  OJJEKTPOHHBIA  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBnenue YpaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HCIOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OanaHca.

Teopust PAEKTPONUTUIECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJICKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMM BEMIECTB C PAa3JIMYHBIMH BUJAMHU
xuMuueckoil cBsa3u. CreneHs auccoruanuu. CUiIbHbIE U CJIa0bIe AIEKTPOJIUTHI.

Peakiuun nonHoTro 0OMeHa. Y CIOoBUS MPOTEKAHUS PEAKIIMiA HOHHOTO OOMEHA,
MOJHBIE WM COKpAIICHHbIE HOHHBIE YypaBHEHUA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMM M COJI€l B CBeT€ INPEACTaBICHUNM 00  BJIEKTPOTUTHYECKOU
nucconumanyu. KauectBeHHbIe peakuu Ha MOHBI. [loHATHE O THIpOIU3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB U HEMETAUIOB (rpaduTa W anMasa), CI0XHBIX BEIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JCUCTBUSL PaA3IUYHBIX (HAKTOPOB, HCCIECAOBAHUE AJIEKTPOIMPOBOJIHOCTU
pacTBOPOB BEIIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEI0YE H COJNeH
(BO3MOXXHO  HCMOJB30BAHME BHUJIEO0 MaTEpPUAIOB), TPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIOMIMX ~ NPU3HAKK  TPOTEKAHWS  peakliuii HOHHOro  OOMEHa
(oOpa3oBanue oOcajaka, BblIEJIEHHWE Tra3a, o0Opa3oBaHHE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
(ropeHue, peakiuu pa3iioKEHHUs, COCIUHEHMs ), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOILIBIO KAYECTBEHHBIX pPEaKUWi Ha HOHBI, pEILICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemera/uibl M UX COeIMHEHMSI

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XWMHUYECKHE CBOMCTBA Ha MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeTaulaMH, HEMEeTaJUlaMH, IejaodaMu). XJIOPOBOJIOPO.
CosnsiHass KHCJIOTa, XUMUYECKHWE CBOMCTBA, MOJydeHHE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJAOPOJA HAa OPraHU3M 4YeJoBeKa. BakHelmume XJIOpUAbl U KX
HAaXOXJCHHUE B MIPUPOJIE.

O6mas xapaktepuctuka 31aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pu3myecKkre CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(DHUKAIINN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3UUECKUE U
XUMHUYECKUE CBOMCTBA. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kuciorta, GpU3MYECKHE U XUMUYECKHE CBOWMCTBA (0OOIIME Kak



MPEACTaBUTENST KJacca KHUCIOT © crhenuduueckne). XUMUYECKHE PEeaKIlnw,
JeXallue B OCHOBE MPOMBIIIIEHHOTO Crnoco0a MOJyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJIM CEpHOI KUCIIOThI, KAYECTBEHHAs! PEaKIMsl Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COEAUMHEHUN B MpUpPOJE. XUMHUYECKOE
3arpsI3HCHHE OKPYXKAIOIMICH Cpeabl COCAMHEHUSMHU Cepbl (KHUCIOTHBIC JTOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CITOCOOKI €T0 TPEIOTBPAIICHHUSI.

OOmiasi xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENICHU OKHUCJICHHS. A30T, pacCIpoCTpaHEHUE B MPHUPOJE,
dbusnyeckue U XuMuueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €r0
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, MoJydeHne U nmpuMeHeHue. Coau aMMOHUS,
X (U3UYECKUE U XUMUYECKUE CBOMCTBA, MpUMeHEeHNE. KauecTBeHHas peakiys Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €¢ TMONydeHHUe, (PU3ndecKue M XUMUUYECKHE
CBOMcCTBa (00OIIME Kak TNPEACTaBUTEN Kilacca KHCJIOT U chenuduyueckue).
Wcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMudeckoe 3arps3HeHIe OKPYKaIOIIEH Cpe/ibl COeUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHHE BO31yXa, IMOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, GU3MUECKHME U XUMUUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dhochopHas kuciaoTa, GpU3HISCKHE U XUMUICCKHE CBONCTBA,
nosyuerue. McnonpzoBanue pocdaroB B kauecTBe MUHEPATBHBIX YI0OPEHHUIA.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTEpHBIE  CTECMEHW  OKHWCICHUA.  YTIEpOJ,  aJZIOTPOIHBIC
MOAM(UKAIINKA, PACIPOCTpaHEHUE B TIPUPOAC, (UIHUECKHE ¢ XHMHUYCCKHE
cBoricTBa. Ancopomusa. Kpyrosopor yriaepona B npupozae. OKCUIbI yriepoaa, ux
buznueckue W XMMHYECKHE CBOMCTBA, JCHCTBME HA KUBBIE OPTraHU3MBI,
MOJIYYCHUE W TMPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMBI, CBSA3aHHBIC C OKCHIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHWS KJIMMAaTa, MapHUKOBBIN
s dekt. YronapHas KUCIOTa U €€ COMM, UX (PU3NMYECKUE U XUMHUYECKHE CBOMCTBA,
noyiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, POMBIIIEHHOCTH U CETHCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHHSIX
yriaepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, TaHOJ, TIUIEPHH, YKCYCHAs! KHCIIOTa).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOIHBIM Ta3, HEQPTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX pOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: JKUPAX, OCJIKaX, YIJIeBOJaX — U UX
poii B OKM3HM YeNOBeKa. MarepualibHOe €AMHCTBO OPTaHUYECKHX U
HEOPTaHWYECKUX COCTMHCHHUM.



Kpemuuii, ero ¢usuueckue ©u XUMUYECKHE CBOWCTBA, IOJy4Ye€HUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupoje. OOume mnpeacTtaBieHus o0
okcuzae kpemuus (IV) u xpemuueBor kucinore. CUIMKATBl, X MCIOJb30BaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCTOIB30BAHMS
CTPOUTEIBHBIX MATEPHAIIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpPAKAMOIINE (U3MYECKHE W XUMHUYECKHE CBOWCTBA
TaJOr€HOB M WX COEAMHEHUH (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpa3naMu XJOPUIOB (TAJIOT€HHUIOB), O3HAKOMJICHHE C
oOpasmamMu ceppl M €€  COCAMHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHME
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIJIOTBI, M3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBECHNE KaUeCTBEHHOM peaKkIuu Ha CyJIb(aT-
WOH W HaOJIOJIeHHWEe TMpHU3HaKa e¢ MPOTEKAaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POcPOpPHBIX yTOOpEeHUM, MOTydeHHE,
coOupaHue, pacrno3HaBaHWE€ M UW3YYEHUE CBOWCTB aMMHUaKa, NPOBEICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUYEeHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUe BUJICOMATEPUATIOB), M3yUYCHHE Mozenein
KPUCTAUTMYECKUX PEIICTOK aiMas3a, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  acOopOIMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJIydeHHe, COOMpaHue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKiii Ha KapOoHAT U
CUJIMKAT-WOHBl W H3yYCHUE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE AKCIEPUMEHTATbHbBIX
3a1a4 no reMe «BakHelnme HeEMeTaUIBI U UX COSTUHEHUS.

MeTa/uibl M MX COEANHEHUS

OO6miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux anemeHTtoB J[. H.
MeHnneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTanyeckasi CBsi3b U
METaJuIMYecKasi  KpUCTaJuIMuecKas  pelieTka.  DJIEKTPOXUMHYECKHH  psif
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoO0bl Mosy4yeHus: MmetaioB. [loHsTHEe 0 KOpPpO3UM METayIOB, OCHOBHbBIE



CrocOOBI 3amuThl BX OT Koppos3uu. CrmaBbl (CTaib, YyTyH, JIOPATIOMUAHUMN,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY Y NMPOMBIIIICHHOCTH.

[lenounbie MeTamibl: MoNokKeHue B llepuonnueckoil cucteMe XUMHUUYECKUX
sanemeHToB . 1. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPHUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKCUnbpl u
TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHHe IIEeNOYHbIX METAUIOB MU HX
COEJIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMWA: IOJOXEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaX0XJIEHUE B Mpupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeiimue coeauHeHUs KanblUusg (OKCHUIl, THIPOKCHUI, COJIH).
JKecTKkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS.

AJIFOMHUHUI: TIOJ1I0)KeHUE B [leproinueckoi CuCTeME XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa, cTtpoeHrne atoMa, HaxoXaeHUE B mpupone. dusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX SJIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aToMa, HaxXOXKIECHHE B mpupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcubl, ruApokcuibl U comu xxenesa (II) u sxenesa
(1), ux coctaB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepuUMeHm .

O3HAKOMJIEHHE C O0Opa3laMud METauIOB M CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHE  pE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIB30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJCHCTBUS OKCHJA
KaJIbIUSl W HATpUs C BOJOW (BO3MOKHO WCIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MPOIIECCAa TOPEHUS KeJe3a B KUCIOPOAE
(BO3MOXXHO  HCIIOJIB30BAHME  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMW HAa MOHBI: MarHus, KajblUs, aJlOMUHUA, [IMHKA, JKelie3a
(1) u xene3a (II1), mexu (II), HAOMFOIEHUE W OMTUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAMU HaTpus, KaJiusd W Kajdblus (BO3MOXKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA ATFOMUHUS
Y TUJAPOKCHU/IA IMHKA, PELICHHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxueliue
METAJIJIbI U KX COCTUHEHHUS.

XuMus 4 OKpPY:KaWIIafa cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JKM3HU 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.



XUMHUYECKOE 3arps3HEHUE OKpYXKaromel cpeapl (mpemenbHas TOMyCTUMAst
KOHLIeHTpalus BeulecTs, aanee — [1JIK). Poias Xxumuu B penieHun 3K0JI0rMUeCKUX
poOJieM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpHBIC
MaTepuabl).

Mexcnpeomemmnbwie ceéa3u

Peanuzanus MeXnpeaMeTHBIX CBA3€H MNpU W3YyYEeHUHM XUMHH B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIMOIb30BaHUE KAaK OOUIMX €CTeCTBEHHO-HAYUHbIX
MOHATHUH, TaK W TOHATHUH, SBISIOMIMXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PakT, TUIMOTE3a, 3aKOH,
TEOpWsl, aHalli3, CHHTE3, KiIacCUPUKAIMA, TCPUOIUIHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, H3MEPEHHE, MOJIEIb, SBJICHHE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTCPHUAIIHI.

®dusuka: MaTepusi, aroM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOTBI, PATUOAKTUBHOCTh, MOJIEKYJA, DJICKTPUUECKHA 3apsi, IPOBOIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEI0, O0O0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTD, KPUCTAILITHYECKAs
pemieTKa, CruiaBbl, (U3UYECKUE BEIMYMUHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IUTAaHETHI, 3B€3/1b1, COJHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, dKOCHUCTEMA, MHUHEpAIbHBIC
yI0OPEHUS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: armocdepa, rumpochepa, MHUHEpanbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIAeMble, TOTLTUBO, BOIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XHMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, NPHHATHIMU B
oOIIecTBEe MpaBWJIaMd W HOPMaMH TIOBEJCHHS U CIIOCOOCTBYIOT TIpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAITA3AINHN 00yJarOIIHXCS.

JIMdHOCTHBIE ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBaTbCSA CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OpUEHTAMN U
pacIIMpeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHMMAHHS 3HAYCHUS XHMUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(poOpmaruen o
MEPENOBbIX JIOCTMKEHHUSIX M OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLHAIBHBIX HOPMAax MW TMpaBWwiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4yeOHO-HUCCIE0BATEeIbCKOM, TBOpPUECKOW M JPYruX  BUJAX
JIEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIBHOCTH TMIPU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3a/lau, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM Y4eOHOW JESITENbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOC TMIOBEJCHHE U TIOCTYNIKA CBOMX TOBAPHUILEH C TMO3ULUH
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBAN MOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE M XUMHUYECKON pPEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTaBJISIIOIIUE
OCHOBY JIJI1 TTIOHUMAaHUsl CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPECTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MIPUPOJHOM CPENOU, O POJIM XMMHUM B IIO3HAHUU dTUX 3aKOHOMEPHOCTEN;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBbIE JUIsI OOBSICHEHUS HAOII0OJAEMBIX IMPOIIECCOB W SIBICHUM,
MO3HABATENbHON, WH()POPMAIMOHHOW W YWUTATEIBCKOW KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATypoi, MOOCTYHNHBIMU TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

MHTEpEC K OOYYEHHI0 W IO3HAHUIO, JIF0OO03HATEIBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTP K  €amMO0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeN0BaTENbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0POBbIA 00pa3 »KW3HH, OCO3HAHUE IOCIEICTBHA H
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTH COOJIO/IEHNsS TIpaBU OE30MAaCHOCTH TpHU  OOpareHuu ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U pEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUYECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudyHoro poja,
YBaXEHUE K TPyAYy M pe3yjbTaTaM TPYIOBOH AEATENBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHHUs MPEAMETHbIX 3HAHUW MO XHMMHUH, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAeKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIemHOM Npo(eCCHOHATIBHON AEATEIbHOCTU U PA3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTB a/IalITUPOBATHCS B IPO(ECCUOHATILHOM Cpelie;

6) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOUIEHHE K NPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYLIECTBOBAaHUS, NOHMMAaHUE LIEHHOCTH 3/I0POBOIO U
Oe3omacHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOAEHUS
paBuJ O€30MACHOTO MOBEAEHUS MPU padOTe € BELIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YYEHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOSHON CPENON, ISl ITOBBILICHUS
YPOBHSI  3KOJIOTUYECKOW  KYJIbTYpPhl, OCO3HaHUS TIJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTed HMX PEIICHHs] MOCPEICTBOM METOIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIBHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYMMBIE IS
dbopMUpOBaHUSI MHUPOBO33PCHHSI OOIEHAYYHbIE TIOHATUS (3aKOH, TEOopws,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX yU4E€OHBIX MPeIMETaxX U MO3BOJIAIOT Ha



OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHHUE O IEJIOCTHOM
HAay4YHOW KapTHUHE MUpPA, U YHHBEpCaJIbHbIC yueOHbIe JACHCTBUSI (TI03HABATEIIbHBIC,
KOMMYHHUKATHUBHBIE, PETYISATHBHBIC), KOTOphIE OOECIeUnBalOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEILHOMY IIJIJAHMPOBAHUIO U OCYIIECTBICHHIO YYCOHOM
JICATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornueckue aelcTBUA:

YMEHMSI HCIIOJIb30BaTh MNPUEMbI JIOTMYECKOTO MBIINUICHUS IPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICI XUMHUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEPHBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH TOHATHSAMH), HCIOJIH30BATh
MOHATHUS 711 OOBSICHEHUS OT/IETLHBIX ()aKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH [JIsl KJAcCU(PUKAIIMU XMUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHaBJIMBaTh NPUYHMHHO-CIICICTBEHHBIEC CBS3M MEXKIY OOBCKTAMHU H3yUCHHUS,
CTPOUTH JIOTUUECKHE pacCyXIeHUsl (MHIYKTUBHBIC, JCAYKTHBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TMPUMEHSATH B TMPOLECCE IO3HAHUA TMOHATHUS (MPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MHUPOKO MIPUMEHIEMBIE B XUMUM MOJICIIbHBIC MPEJCTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUUYECKON peakiMy — NP PEIICHUH y4eOHO-TI03HABATENIbHbBIX 3a/1a4, ¢ YYCTOM
ATUX MOJICTBHBIX MPECTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYCCKUX PEAKIIHH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, NPHYMHHO-CIICJICTBEHHBIC CBS3HM M
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCax U SBJICHUSX.

ba3oBble ucciieioBare/ibCKHe JelCcTBHA.

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOIPOCHI B Kadye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI Jisi (POPMHUPOBAHUS THUIOTE3bl TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpETCHHE OIbITa 110 IUIAHUPOBAHWIO, OpPraHU3AIlMd W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmrogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJbTATaM MPOBEACHHOIO OIbITA, UCCIIEAOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U ()OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAS JTUTEpaTypa XUMUYECKOTO COJICpKaHUSI, CTPAaBOYHBIC



nocobusi, pecypcbl VHTepHeTa), KPUTHUYECKH OLIEHHBATH NPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHUE MPUMEHATh Pa3IMYHbIe METOAbl U 3aIpPOChl MPHU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUS
y4eOHBIX U MO3HABATEJbHBIX 3a7a4 ONpPENEICHHOIO TUIA, IPUOOPETEHUE ONbITA B
o0JacTh UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3IMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JUarpaMMami,
JIpyruMu opmMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJIM3UpPOBaThb B Ipoliecce ydyeOHOW U
UCCIIEIOBATENLCKON JIEATETbHOCTH MH(POPMAIIUIO O BIUSHUU MPOMBINIJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSTHUE OKPYXKAIOLIEH MPUPOIHOU
Cpelbl.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJIbHbIe YUeOHbIe 1eliCTBUS:

YMEHHMs 3aJaBaTh BOINpPOCHl (B XoA€ Auagora W (WIKM) TUCKYCCHM) IO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUpPOBaTh CBOM  NPEAJIOKECHUS
OTHOCHUTEJBHO BBIITOJIHEHMS MPEIOKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  PE3YyJbTaThl  [103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTbh IPE3CHTALNIO
pE3yNbTATOB BBHINOJHEHUS XMMHYECKOIO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHUsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUH
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéTa OOUIMX HMHTEPECOB M COTJIacOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIUS
COBMECTHBIX JEHCTBUM, ONPENEIICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBUA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIU ACATENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PGEeKTUBHBIE CIIOCOObI PEIICHUs YUYEOHBIX U
IIO3HABATEJIBHBIX 3374, CAMOCTOSITEBHO COCTaBISATh WJIM KOPPEKTUPOBATH
MPEUVIOKEHHBIA QJIITOPUTM  JACHCTBHII TPU BBIMOJIHEHUU 3aJaHUN C Y4YCTOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IeJIH, YMEHHE
MCITIOJI30BATh ¥ AHAJIM3UPOBATH KOHTEKCTHI, IIPEIJiaraeMble B YCIOBUH 3aJaHUIA.

HPEAMETHBIE PE3YJIBTATBI



B cocraBe mpemMeTHBIX pe3yJIbTATOB 1O OCBOCHUIO OO0S3aTEIHHOTO
COJIEpKaHMs, YCTAaHOBJIEHHOIO JIaHHOW QeaepanbHOl paboueld Mporpammoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMKCS HAy4dHbIE 3HAHMS, YMEHHUS M CIOCOOBI
JNeWcTBUM, crnermuduueckue Uil NpeaIMETHOM o0jlacTh  «XHUMHS», BHJIbI
JNEATENbHOCTH 10  TMOJYYEHHID HOBOTO  3HAHUA, €ro  HMHTEPIPETALUH,
peo0pa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUSOHBIX U HOBBIX CUTYAITHSIX.

K koHiy oOyueHus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHYECKHX TOHSTUH: aTOM, MOJIEKYJA,
XUMUYECKUN JIIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT U HEOJAHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIbHASI AaTOMHAsI U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukaius peakiuil: peaxkiuu
COCOVMHEHUS, PpEAKIUU PA3JI0KECHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
0OM€Ha, HK30- U PHJIOTEPMHUECKUE PEAKINH, TEIJIOBOU 3(pPekT peakuuu,
AIpO aToMa, DJIEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTaNb, paaNycC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(IpolLieHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX TIOHATHH U
MPUMEHSTH 3TH HOHSTHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHU;

e CII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHUS (DOPMYJI BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJICHTHOCTH ATOMOB JJIEMEHTOB B OWHApHBIX COCIMHECHMSIX,
CTENEHb  OKWUCJICHHS  DJICMEHTOB B  OHMHApHBIX  COEJUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIACCY COEAUHEHUHN 10
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHas) B
HEOPraHUYECKUX COCANHEHUSX;

epackpbiBaTh cmbica Ilepuomnueckoro 3akona JI. W. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJiokeHusi B llepuonndeckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONMCHIBATh W XapakTepus3oBaTh Ta0amuHyto (opmy Ilepuoamdeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inuaTh TOHATUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nodouyHas noarpymnmna (b-rpymnmna)y», maneie u



OoNblllMe MEpPHOAbl, COOTHOCUTH OO0O3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnuue «llepuoguueckas cucrema xumuueckux osnementoB J[. W.
MenpeneeBay ¢ UUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siipa, OOIIee YHUCIIO IEKTPOHOB
Y pacHpeaeeHUe UX N0 3JEKTPOHHBIM CIIOSIM);

e KJTacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XUMHUYECKHE peakuud (10 YHUCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, 0 TEIIOBOMY 3 (PeKTy);

e XapaKTEepU30BaTh (OIMHUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TIPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpAIICHUA B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOrO 3JIEMEHTa IO (opMylie COEIUHEHUs,
MacCoOBYIO0 JIOJIIO BEIlleCTBa B pacTBOPE, NPOBOAUTH PaCUEThbl IO
YPaBHEHUIO XUMUUYECKOHN peaKlnu;

e IPUMEHATh OCHOBHBIEC ONEPALUU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IeHrne, CHCTEMaTHU3alluio, KIacCH(pHUKAIUIO,
BBISIBJICHUE NPUYMHHO--CJIEACTBEHHBIX CBSI3€W — JJISl M3Y4YEHMsI CBOICTB
BEIIECTB M XHUMHUYECKHUX PpEaKIHid, eCTECTBEHHO-HAYYHBIE METO/bI
NO3HAHUA — HaONIOAEHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

e CJICZIOBATh MpaBUJIaM IOJIb30BAHUS XUMUYECKONW MOCYAON U J1aOOPaTOPHBIM
o0opyJoBaHMEM, a TakkKe IMpaBuUjaM oOOpalieHusi C BeEIIeCTBAaMHU B
COOTBETCTBUM C HMHCTPYKLHMSMHU IO BBIIOJHEHUIO J1a00OpaTOpPHBIX
XUMHUYECKUX ONBITOB MO TOJYYEHUID M COOHMpPaHUI0 Ta3000pa3HbIX
BeUIeCTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBIEHUIO PAacTBOPOB C
ONpEICICHHOW MacCOBOM J0JEl PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJIUTh XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
HIeJI0Yel U KUCJIOT C MOMOUIbI0 MHIAMKATOPOB (JaKkMyc, (eHosipranenH,
METHUJIOPAHX U APYTHE).

K xoHniry oOyuenus B 9 kjacce npeaMeTHbIC pe3ybTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOLIUXCS YMEHHIA:

e PACKpBIBATh CMBICII OCHOBHBIX XHMHYECKUX TOHSATHH: XUMHUYECKHI
AJIEMEHT, aTOM, MOJIeKyJa, WMOH, KAaTHOH, aHHMOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JEKTPOOTPULATENBHOCTD, CTEIEHb



OKHUCJICHHS, XUMUYECKasl PEaAKIUs, XUMUYIECKasi CBS3b, TEIIIOBOU A((HEeKT
peakiuu, MOJlb, MOJSIPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIMUTHI, SJEKTPOIUTUYECKAS NUCCOLMAIMSA, PEAKIMH HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENb, OKHUCJIEHHE UM  BOCCTAHOBIICHHE,
alnoTponusi, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpUCTALIMYEeCKas peHieTKa, KOppO3Us METaJuIoB,
CIUIAaBbl, CKOPOCTh XUMHUYECKOM peakluuu, MOpeaesIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHMUYECKUX TMOHATHU U
MPUMEHSITH 3TH HOHSTHUS MPU ONUCAHUM BEUIECTB U UX MPEBPAICHU;

e ICTIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XMMHYECKUX PEAKIIHil;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIacCy CO€IMHEHUH Mo (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJICHTHAsl, WOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (GopMyIie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAITUNYECKOU
PEUICTKN KOHKPETHOTO BEILIECTBA;

epackpeiBaTh cMbIcH lleprommueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHMMAaHWE: OMNHUChIBATh M XapakTepU30BaTh
Tabnuunyo (Gopmy Ilepuoauyeckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» MU «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B MEPHOAUYECKON Tabimie, C
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COoCTaB U 3apsAn sjApa, oOIee YHCIO SJIEKTPOHOB U
pacrpenieieHde MX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUUN B
npeenax MajiblX NEPUOIOB U TIIABHBIX MOATPYIIl C YYETOM CTPOCHHS UX
aTOMOB;

e KJJTACCU(PUIIUPOBATH XUMUUYECKUE JJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B PEaKIUH
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEH OKHUCIICHUSI
XHMHUYECKUX IJIEMEHTOB);



e XapaKTEePU30BaTh (OMHUCHIBATh) OOMHUE W CHEIU(UUECKHE XUMHUYECKUC
CBOMCTBA TMPOCTBIX M CJIOXHBIX BEIIECTB, TIOATBEPXKAasi OIMCAHHE
IpUMepaMu MOJICKYJSIPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIINi;

e COCTABJISITh YPABHEHHS JICKTPOITUTUYECKON TUCCOIUAIINN KUCIIOT, IMEI0YeH
U COJICH, TTOJHBIC U COKPAIICHHBIE YPaBHEHHsI pEaKIiii HOHHOTO OOMEHa,
YpaBHEHUSI PEaKIHii, MOATBEPKIAIONINX CYIIECTBOBAHNE TCHETHUCCKOU
CBSI3M My BEIICCTBAMHU PA3TUYHBIX KIJIACCOB,;

e PACKPBIBATh  CYIIHOCTh  OKHCJIHMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MIOCPEICTBOM COCTaBIICHUS JICKTPOHHOTO OajaHca dTHUX PEaKITHii;

o MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XUMHYECKOrO »3JIeMEHTa M0 (opMylie COeTUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOIUTH PACUYCThl IO
YPaBHEHUIO XMMHUYECKOW pEaKIIHH;

e COONTIOAATH TIpaBUJIa MOJIb30BAHUSI XUMUYECKON MOCYI0N U J1TaOOpaTOPHBIM
o0opyJoBaHUEM, a TakKe IMpaBuja oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKIHMSMHU TI0 BBITIOJHEHUIO JIa0OPATOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHIDO M COOMPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M yTIEKHUCIIOTO Ta3a);

o POBOJIUTH PEAKIMHU, MOATBEPKIAIOIINE KaueCTBEHHBIA COCTaB Pa3IMYHbIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUA-, OpOMHUI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cynbdar-, TUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI W WOHBI M3YYEHHBIX METAJJIOB, NMPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTraHUICCKUX BEIICCTB;

o IPUMEHSTh OCHOBHBIE OTICPAIIMHA MBICITUTEIIBHON JEATCILHOCTH — aHAIN3 |
CHHTE3, CpaBHEHHE, O0O0OOIlIECHHE, CHCTEeMAaTH3alNI0,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — IS M3y4YEHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIWi, ECTCCTBEHHO-HAYYHBIC METOMIBI ITO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJCIMPOBAaHUE, SKCIEPUMEHT (pEealbHBIN WU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bubmnoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuorexa [IOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilondarue o kucimorax bubnuoreka [IOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHMYECKHMX COEAUHEHN N https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoanyeckas cucrema xumuueckux jiemeHToB /1. U. MeneneeBa. CTpoeHune aToMOB.



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

XumMuuyeckasi CBsizb. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHbBIE pPeakuuu

Ilepronnueckuii 3aKOH U
31 [lepnoauueckast cucrema 7 bubmuoreka LIOK
XHUMHYECKHX diemMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToMa
XUMU4YECKas CBS3b. BuGmorexa LOK
32 OxicImTenbHo- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEIbHBIC PEAKIINH
bu6morexa [JOK
Hroro no pasxery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO HACOB I1O 68 4
I[TPOI'PAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuorexa JOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnuoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOPaX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
21 OO1m1ast XapakTepUCTHKA XUMHUUECKUX 4 1 bubnuoreka [JOK
' anemeHTOB VIIA-rpymmel. [anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e 6 bubmmorexa [JOK
' PYTIRL L€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01as xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYTHEL ’ p https://m.edso00.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepuCcTUKa XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS



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

Hroro no pazueny 25
Paszgen 3. MeTaliibl M MX COeIMHEHUA
. bu6mmoreka [IOK
3.1 Obmpe cROHCTEA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiinme MeTaibl 1 HX COEAUHEHUSA 16 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Paszpnen 4. XuMus v okpy:Kaomas cpeaa
4.1 BemecTBa 1 MaTepHaiIbl B 5)KU3HU YEJIOBEKaA 3 buGnnorexa [JOK
' 1 p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHusi =~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Pone XumMuu B )XxU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/1aX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
! https://m.edsoo.ru/ffod227e
[IpaxTuueckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00OPATOPUH U TIPUESMBI 1 bubnmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa U cMecH. CITocoObI 1 bubmorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmmorexa [JOK
s N PHUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
bubmmoteka [IOK
6 A 1
TOMBLH MOTEHyAH https://m.edsoo.ru/ff0d2a6c
- XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U cIOXKHBIE BENIECTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 bubmuoreka [IOK



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

3aKO0H IIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuorexa [JOK

10 X .B
mmrieckas gopmy:a. Barenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bubnmoreka [JOK
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yclIOBUS MPOTEKaAHUS bubnmoreka [JOK
15 .
XUMUYECKHUX PEAKLIAN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEILIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
n . P https://m.edsoo.ru/ff0d5708
peakiui
Kitaccupukanuss XHMHYECKUX peaKInii
18 (coennHEHUs, Pa3I0KEHUS bubmioreia LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIH-
19 SHITUKJIONENCT O6og—LI eHHe U bubmmorexa LIOK
H T Hf https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHHUHA
20 KonTtponbHas padora Nel o teme bu6muoreka [IOK

«BeliecTBa 1 XUMHUYECKHUE pCaKkuum»

https://m.edsoo.ru/ff0d4290



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razon. CoctaB

21 Bo3nyxa. Kucinopon — aneMeHT u bubmmorexa [TOK
AYXa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemiectBo. O30H
du3nyecKnue 1 XUMUYECKHE CBOMCTBA
22 KHCJI0po/a (peakimu OKUCICHUS bubmmorexa LOK
P P ’ https://m.edso0.ru/ff0d4614
ropenue). [lonsTue 06 okcuaax
CrocoObI TOTYYeHHS KUCTIOpOa B
23 71a00PaTOPUH U TPOMBIILICHHOCTH bubamorexa LHOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKLuy, MOHATHE O bu6nuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 5[3H€I§I/I€¢l;03 yra CIocoObI iro Brbmmorexa LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonmydenne u coOupanue Kucaopoaa brbmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
7 Bonxopon — aneMeHT U mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
08 duznyeckne 1 XUMUIECKHE CBOMCTBA bubmuorexa [JOK
Bozopoaa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IT
OIPITHE O KHCTIOTaxX H coTix https://m.edsoo.ru/ff0d50d2
30 Croco0OsI TOTy4eHHS BOJIOPO/Ia B bubnmoreka [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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

[TpakTrueckas padora Ne 4 o Teme

bu6nmoreka [IOK

31 I1 0
(L IOLYHCHIE H €0 vaaHHe BOROPOZS, https://m.edsoo.ru/ff0d4f42
H3Y4YEHHUE €TO CBOMCTBY»

32 Monsipablit 00bEM ra30B. 3aKOH bubnmoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA

33 BEI[ECTBA r'a3a MO €ro U3BECTHOM bubmmorexa LIOK

m MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BELIECTBA U 00BbEMY
Brruucnenust 00¢MOB ra3oB 1Mo

34 ABHECHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypag peaiin i https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B

35 du3nyecKkue 1 XMMUYSCKHE CBOHCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. ITonstue 06 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurtens. HachilieHHbIE

37 u HI::HaCI)I peHHBIGIS:) aCTBOPBI ML:CCOBEUI bubmmorexa [JOK

B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 o Teme
«[IpuroToBiieHHE PACTBOPOB C bubnmnoreka [JOK

38 . . . .

OIPEIETICHHON MacCCOBOM 10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtponbHast padora Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KacCupUKaIIUS, but6mmorekxa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [ToryueHnne 1 XMMHUYECKHE CBOICTBA bu6muoreka [IOK
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KHCJIOTHBIX, OCHOBHBIX 1 aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e

OKCH/JIOB
OcHoBaHus: cOCTaB, Kinaccupuxams, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHnue u XUMHYECKHUE CBOKCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnorsi: cocras, kiaccuduxanus, bu6mmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenne u XuMHYECKHE CBOKCTBA bu6nuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpenHue): HOMEHKIATYpa,
46 cnocoé(ibll3 0TI )CHI/ISI XI/IMI/I‘IZ(I;)KI/IG bubmmorexa [JOK
N i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenne
47 JKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN»
48 I'eneTnyeckas CBsA3b MEXKAY KaccaMu bubmmnoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUI https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O06o00mIeHre 1 cucTeMaTH3aIHsT 3HAHUH
B & https://m.eds00.ru/00ad9ch?2
KonTponbnas padota Ne3 o teme
50 "OCH(I:BHHe Knr;ccm HEOpPraHUYECKUX Bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBble MONBITKY Ki1accuuKauu
but6mmorexa [IOK
51 XUMHUYECKHX 3JieMeHTOB. [loHsTHE O

rpynmnax CXO4HbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[lepuoauueckuii 3aK0H U

bu6nmoreka [IOK

52 [Tepuonnueckas cucTeMa XMMHUYECKUX https://m.edsoo.ru/00adas2c
snemenToB 1. Y. MenaeneeBa
53 [Tepuonpl, rpymImbl, TOATPYIIITHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
anep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue 31IeKTPOHHBIX 000JI0UeK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoit bubmmorexa LIOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. Menneneena
XapakTepucTuka XUMHUYIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonunueckont cucreme /. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuUTHs HayKu U nipaktuku. J1. U. bu6muoreka [IOK
MeHieneeB — y4€HBIN, TIEAror U https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEKTPOOTPULIATETHLHOCTH ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 HonHast Xumireckas cease https://m.edsoo.ru/00adac34
60 KoBanenTHast nmossspHas XuMu4eckast bu6muoreka [{IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HEMOsIpHAS. XUMUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHp OKUCIICHUS bubnuoreka [JOK
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adae28

63 OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIATENN U BOCCTAHOBUTEIN 1 https://m.e dsogru 100adb076
65 Kontponbnas padota Ne4 o reme 1 bubnmoreka [JOK
«Ctpoenue atoma. XUMHUYECKas CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600meHne u 1 bu6mmoteka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001meHEe U 1 bu6mmoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O600meHue u 1 bu6nuoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi = o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3aKOH.

1 [lepuonuueckas cuctema 1 bub6mnoreka [IOK
XUMHUYeCKHX djemeHToB /1. H. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1
X https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPUCTAITINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 kimaccay

5 Krnaccudukanus XuMHuuecKkux 1 bubnuoreka LIOK
peakLuil 110 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakiuu. IToHdITHE 0 TOMOT€HHEBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

3 [ToHsATHE O XMMHUYECKOM PaBHOBECHUH. 1 bubnuorexa [IOK

CDaKTOpBI, BJIMAIOIUC Ha CKOPOCTH

https://m.edsoo.ru/00adc28c
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XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PABHOBECUS

OKHCINTENHFHO-BOCCTAHOBUTEILHBIE

Bbubmmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus ANEKTPOIUTUYECKON
10 nucconuanyu. CUIbHBIE U CIa0bIe buGnnorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 Honnrle ypaBHeHUs peakui bubmmorexa LHOK
M peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE MPEACTaBICHUN bubmaorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHISCKOHN TUCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 bubmmorexa [JOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKOHN TUCCOLMALlUN
14 TToustue o ruaponnse coiei bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 <<l£)emeHHe 3Kcnpe NUMEHTAITBHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3aJauy
KonrtponsHas pabota Ne2 no teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmorexa LIOK
p a THarH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX»
18 OO01as XxapakTepUCTHUKA TaJIOTEHOB. bubmuorexa [JOK

XHUMUYECKUE CBOMCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xinopooaopoa. CoJisiHast KUCIIOTA,

bu6mmoreka [IOK

19 XUMHUYECKHE CBOMCTBA, MOTYYCHHE,
i https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITomyueHue coNsTHOM KUCTOTHI bubmmorexa [JOK
_ . ’ https://m.edsoo.ru/00ade348
M3Y4YEHUE €¢ CBOWCTBY»
Beruncnenus mo ypaBHEHUSAM
21 XUMHAYECKHUX PEaKIuii, €CIIU OAMH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01as XapakTepUCTUKA IIEMEHTOB bubnuorexa [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
AnnotponHbie MOTU(PUKAIINH CEPHI.
93 Haxosxienue cepsl U €¢ coeTMHEHUI bubnuorexa [JOK
B IIpupoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTpOeHHUE, bubnmnoreka [JOK
(bu3UYeCcKre U XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTAa,
25 ¢bu3nyeckre U XMMHUYECKHe CBOICTBA bubmorexa LIOK
’ https://m.edso00.ru/00adea28
MIPUMEHEHNE
XHWMHMYECKUE PEAKINH, JIEKALUE B
OCHOBE IMPOMBIIIJIEHHOTO crocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuorexa [IOK

XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolllel cpebl COeAMHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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BrlunciieHrne MaccoBOil JOJIU BBIXOa

bu6nmmoreka [IOK

27
NMPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa 3JIEMEHTOB

)8 VA-rpynmnsl. A30T, pacipocTpaHeHUe bubnmoreka [JOK
B Ipupojie, GU3NIEeCKue U https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA
AMMuak, ero gpusndeckue u

29 XUMHYECKHE CBOMCTBA, IOJy4ECHUE bu6mmorexa [JOK

’ i https://m.edso00.ru/00adf004
MIPUMCHCHUE
[IpakTuyeckas padora Ne 3 mo Teme
30 «ITomydueHne aMMuaKka, U3y4eHUE €ro bubmmorexa HOK
) Stk https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIIOTA, €¢ (PU3UIECKHEe U bubnunoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B Ka4eCTBE MUHEPAIIbHBIX

32 no0pennii. XuMHU4eckoe bubmmorexa TIOK
yAo0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
COCTMHEHUSIMH a30Ta
docop. Oxeun bochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blzrl)m(qe)cxne u bubmmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOTy4eHUE
Ucnonbs3oBanue dpocdaTos B

34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bubnuorexa [IOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdharamu

35 VYraepon, pacipocTpaHEHUE B bubmuorexa [JOK
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npupoje, GU3HNIECKUE U XUMUICCKUE
CBOICTBa

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

Bbub6mmorexa [JOK

3 DKOJOTUYECKHE TPOOIIEMEI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuaoM yriepoza (1V)
37 YronbpHas KUCIIOTa U €€ CONU bubamorexa LHOK
https://m.edso0.ru/00ae006c
[IpakTuueckas padota Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. bubnuoreka LIOK
KadecTtBenHas peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae027e
non"
[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edso0o.ru/00ae054e
COEMHEHUSX YTaepoaa
40 Kpemnunii u ero coequHeHUs bubmmorexa [TOK
https://m.eds00.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 337a4 10 TEME bubnmnoreka [JOK
«BaxHeinme HeMeTaJuTbl U UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KonrtponbHast pabora Ne3 o teme
42 «BaxHeimme HeMeTaJTbl U UX bubmmorexa LIOK
https://m.edso00.ru/00ae0e18
COEJIMHEHU S
OO01mas XxapakTepuCTUKa XUMHUYECKUX Bu6miorexa {OK
43 3JIEMEHTOB — METAILIOB.

Meramnueckas CBI3b U

https://m.edso0.ru/00ae103e
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MeTaJlJIN4ecKasi KpucTajinyeckas
pemerka. Pu3nyecKre CBOMCTBA
METaJJIOB

XUMHYECKHE CBOMCTBA METAJIJIOB.

bu6mmoreka [IOK

44 DIIEeKTPO €CKUH
JICKTP Xmimq 1H AR https://m.edsoo.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6u1re cnocoObl MOTyYSHHS
meraiuioB. CruiaBel. Berauciienus no
45 ABHEHUIM XMMHUYECKUX PEAKIINUI bubmaorexa [IOK
M PCAKIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
MPUMECH
46 [ToHsATHE O KOPPO3UHU METAIUIOB bubnnorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [IOK
47
[lenounbie MeTaui! https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenouyHO3EMENbHBIE METAIUIBI — bubnmnoreka [JOK
KaJIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkuelimne coequHeHU KaabIIUA Bubmorexa OK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUHU
59 JKE&cTKOCTh BOJBI M CITOCOOEI €€ bu6mmoreka [JOK
YCTpaHEHHUsI https://m.edso00.ru/00ae1886
53 ITpakTruyeckas padora Ne 6 o Teme bubnuoreka [IOK

"YKeécTKOoCTh BOALI 1 METOIBI €€

https://m.edsoo.ru/00aelae8
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ycTpaHenus"

. bu6mmoreka [IOK
>4 AdrOMHHHI https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOIICTBa OKCHIA U bubnmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso Bbubmmorexa [JOK
https://m.edso00.ru/00ae1d86
57 OKcupl, THAPOKCHUIBI U COJIM JKeJie3a bub6mnoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606HvleHI/Ie A CUCTEMATU3ALU
3HAHUI
[Tpaktuueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnunoreka [JOK
«BaxaeHie MeTajIbl 1 UX https://m.edso0.ru/00ae3de8
COCIUHCHHUS»
Beruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIA OJTUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka LIOK
COZIEPKUT IpUMeECH. Brrunciienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIA MPOTYKTa
peaknuu
61 O606HVICHI/I€ 1 CHCTEMaTH3aIH
3HaHUI
KonTponbnas padota Ne4 o reme
62 «BaxkHeme MeTajIbl U X
COCJTMHCHH S
63 BemectBa u Marepuassl B bu6nmmorexa [JOK
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HOBC€,I[H€BHOI71 JKHU3HH YCII0BCKa

https://m.edsoo.ru/00ae3f50

XUMHUYECKOE 3arpsA3HEHNE bubmumoreka [IOK
64 . 1
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perienun 1 bubnuorexa LIOK
9KOJIOTUYECKHX MPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O600111eHUE U 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHU https://m.edso00.ru/00ae0dOa
67 PezepeHsiil ypok. O6001meHE U 1 bubnuoreka LIOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001eHE U 1 bubnnorexa HOK
cucTeMaTu3alus 3HaHU https://m.edso00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Pymsutuc.I'.E

Xumus . 8 kmacc: yuebd s obmeobpaszosar. oprauzaruii / I'.E.Pym3utuc ,
@.I". ®enpaman. — 15-e u3a. — M. : [IpocBemenue , 2011.- 176 c.: un. — ISBN 978-
5-09-025532-5.

Pymsutuc.I'.E

Xumus . 9 kimace: yueb a1 oomeodpasosart. oprausanuii / I'.E.Pyma3utuc ,
@.I". ®enpaman. — 6-¢ uzn. — M. : [Ipoceemenune , 2019.- 208 c.: wr. — ISBN 978-5-
09-071609-3

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

["apa H. H. I'20 Xumus : ypoku B 8 kiacce : mocobue s yuutens / H. H. Tapa.
— 2-e u3x., nepepad. — M. : [Ipocsemenune, 2014. — 127 ¢. — ISBN 978-5-09-
018248-5.

Xumust. Ypoku B 9 kiacce : mocooue mist yuurens / H. H. INapa. — 2-e u3n.,

nepepad. — M. : [Ipocsemenne, 2015. — 128 ¢. — ISBN 978-5-09-028569-8.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://onlinetestpad.com/ru/tests Onnaiin Tect PAD ( oHNIaliH KOHCTPYKTOP

TECTOB, OIPOCOB, KPOCCBOPJIOB)



https://geo-oge.sdamgia.ru/ oOpa3zoBaTeIbHBIN TOPTAT IS IIOATOTOBKH K

sk3ameHaM u BIIP






