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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOJaBaHus Y4eOHOTo
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O IENSIX, O0IIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M PAa3BUTHS OOYYAIOIIMUXCSA CPEICTBAMH Y4YEOHOIO
mpenMera,  yCTaHaBIMBAaeT  00Os3aTeNbHOE  MPEAMETHOE  COJACpKaHHE,
MIpEeAyCMaTpUBaET PACHpPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM UM TeMaM IPOrpaMMbl 10 XHWMHH, OIpeAessieT KOJUYECTBEHHBIC U
KauyeCTBEHHbBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarommuxcs, ONpeneNseT BO3MOXKHOCTU MpeaMeTa JJis
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIMA
K pe3yibTaraM OOy4YeHHS XHMHH Ha YpOBHE IeJield M3y4eHHs MpeaMera u
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYaroulerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMUS.

3HaHWE XMMHU CIYXUT OCHOBOH IJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT GOpMHUpPYEMbIE XUMHUEH TPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTrUM U 00 HBOJIIOIMU BEIIECTB B MPHUPOE, O MyTIX PEIICHUS TI00ATbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€30I1aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuyenne xumun:

CHOCOOCTBYET pealu3ali  BO3MOXXHOCTEH JUIsl  CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed u (QyHKIUOHATBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW Yy4eOHOH J1eATEeNbHOCTH,
OKCIIEPUMEHTAJIBbHBIX W HCCIENOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKU3HM, TaK U B POGECCHOHATBLHON ACSITENLHOCTH;

3HaKOMHUT CO CIENu(UKON HAyIHOTO MBIIIICHUS, 3aKJIabIBA€T OCHOBBI
LEJOCTHOIO B3IUIJla Ha E€OUHCTBO MPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyyJarommxcs;

CIocOoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO--
HAyYHBIM 3HAHHUSIM, K TPUPOJE, K UYEJIOBEKYy, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBlieHUs B 00YYEHUU XUMHHM 00€CIIEUHBAIOTCS CIIELU(PUKON
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAaroruuyecku
aIaNTUPOBAHHBIM OTpaKeHHEM 0a30BOVM HAYKH XMMUHU Ha OMPEACIEHHOM dTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCA CUCTEMBI TEPBOHAYAIBHBIX TOHATUNA XHWMHUH,



OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MMOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuto. CopepxaHue CKIaIbIBACTCA U3 CUCTEMBI
MOHATUM O XMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI MOHATUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHUS O CTPOECHUU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLUMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE HMIUPHUYECKU
MOJIyYeHHBIX WU OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTAaBILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMHUM MTPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YYECHHBIX YYEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«bunonorus. 5—7 knacce» u «Puszuka. 7 Kmace».

[Ipy wW3yyeHMHM XUMHUHU NPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB
XUMUYECKOM  HAyKM Kak o0JIacTH  COBPEMEHHOIO  €CTECTBO3HAHUS,
MIPAaKTUYECKOM JESTENbHOCTH YEJIOBEKAa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJbTYpbl. 3ajadya y4eOHOTO MpeaMeTra COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIIMX ()aKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHN, JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO
XapaKkTepa, si3bIka HayKd, B IPHOOIIEHUH K HAYYHBIM METOJaM MO3HAHUS MpHU
M3YYEHUU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATEJIbHBIX YMEHHMA M HMX NPUMEHEHUH B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpalieHus ¢ BEIIeCTBaMHU B MTOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUE LETH, KaK:

— (GOpMHpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NMPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBUSM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTUYecKoe MpHUOOILIEHUE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  o0ecnieyeHWe  yCJIOBHH,  CIOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyJaronMMuUCs  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TO3HAaHUS W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMI), MUMEIOIIUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QYHKIIMOHATBHOW W €CTEeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATb M OLEHUBATH SIBJICHUS



OKpY>KaIOIlIeT0 MHPA, UCHIOB3Ysl 3HAHUS M OIBIT, MOTYYSHHbIE NIPU HU3y4YECHUU
XUMHH, TPUMEHSATh WX TpPU pPEHIeHHH MNpoOJeM B TOBCETHEBHOW >KU3HH U
TPYAOBOU ESATENBHOCTH;

— ¢opMupoBaHue y o0Oy4aroumxcs TyMaHHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduissi ©  HampaBlIECHHOCTH
JaNbHENIIEro 00y4eHus.

OOmiee 4McnoO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaisieT 136 yacos: B § kiacce — 68 4acoB
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BeniectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XMMUYECKUX
aneMeHTOB. [IpocThie U CHOKHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XMMHUYECKOr0 3JIeMEHTa
B COCAMHEHUHU.

KomnuectBo BemecrBa. Momb. MoisipHas Macca.  BzauMocBssb
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

®u3znyeckre M XUMHUYECKUE SABJICHHS. XHUMHUYECKas peakius u e€
MPU3HAKU. 3aKOH COXPaHEHUS MacChl BEIIECTB. XHMHYECKUE YpPaBHEHUS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaOOpaTOpHUH
u npuémamu oOpamieHus ¢ J1abopaTOpHbIM OOOpPYIOBAHHUEM, HW3YYEHUE U
onuvcaHue (PU3NYECKUX CBOMCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB,
HaOmoienne pusznueckux (MJIaBJICHUE BOCKA, TAsSHUE JIbJa, pAaCTUPAHUE caxapa
B CTyIKE, KUIIEHUE M KOHJCHCALMS BOJbI) M XMMHUYECKHX (TOpEHHE CBEYH,
MPOKaJIMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIOJEHHE M ONHCAHUE IPU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakiuii (pasyiokeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMojeHcTBHE
xesesa ¢ pactBopoM coiu Meau (I1), uzyuenne cnocoOoB pazaesieHus: CMeceil: ¢
MOMOILbI0 ~ MarHura,  (QUIbTPOBAHHME,  BbIAPUBAHUE,  JUCTUIUISALMA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPEHHOW COJM, HAOIIOJCHUE WU
ONMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBuTe/Id HEOPraHUYECKHX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 31€MEHT U poOCToe
BeuiecTBo. HaxoxkneHue kucimopoia B MpUpPOAE, (PU3MYECKUE U XUMHUYECKHE
cBorictBa (peakuuu ropenus). Okcupabl. [Ipumenenue kuciopoma. CrocoOsl
MOJIy4eHHUs] KUCIOopoAa B JIabopaTopuM M MPOMBINUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — ajuioTporHas MoguUKaIus KUCIopoa.

TernoBoit 3pPexT XuMUYECKON peaklunuu, TEPMOXUMHYECKUE YPaBHEHHS,
9K30- U DHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIOSI.

Bomopon — sneMeHT u mpocTtoe BemectBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue CBoWCTBAa BOAbBl. Boma kak pactBoputenb. PacTBOpsI.
Hacebiiennble 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass [10ons BemiecTBa B pacTBOpE. XHMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B JKU3HU yesoBeka. KpyroBopot
BOJIbI B PUpPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHYECKHUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: MIETOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. Ou3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnoter. Knaccuduxamus kuciaor. Homenknarypa kucinot. Ousnueckue
M XUMMHYECKHE CBOMCTBaA KUCIOT. Psan aktuBHOCTH MetaiuioB H. H. bekerona.
[lonydyeHnue KHACIIOT.

Comu. Homenknatrypa coneil. ®dusumyeckne W XUMHUYECKHE CBOWCTBA
conen. [Tomyuenue coinei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OIHUCAaHWE HX CBOWCTB, IIOJy4€HHE, COOMpaHHE,
pacrio3HaBaHHE€ U H3YyYE€HHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
BoJiopoJia ¢ okcusioM meau (1) (BO3MOKHO UCTIOSIb30BAHUE BUIEOMATEPUATIOB),
HaOMroAeHue O00pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTE PAacTBOPEHUs BEUIECTB C Ppa3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACcCOBOM JOJIEW PAaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHMYEeCKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpPacKd HWHIUKATOPOB B pACTBOpaX KHUCIOT U LIENOYEeH, U3y4YeHHE
B3aumozercTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPAIU3al|K, ITOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJHOTO MeTajyla JpPYyrMM U3 pacTBOpa COJM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lad Mo TeMe «BaxHeimue Kiacchl HEOPTraHUYECKUX
COETUHEHUI».

Hepuonuyeckuit 3axkoH u Ilepuoamuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHune aromMoB. XUMHYECKasi CBSA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBble MONBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILUEIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIOr€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB . WM. Mennaeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NepHoJa U TPYMIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 3MeKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnommueckon cucremsl Jl. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.
3nauenue Ilepuogmyeckoro 3akoHa U [lepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB Ul pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (NOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCIEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA IMHKA C PAacTBOPAMM KHUCJIOT U IIEJIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX [PUMEPBl  OKHUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peaklMK pa3IoKeHUs, COSTUHEHU).

Mesxcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3NYECKHE BEIMYMHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[Tepnoanueckuii 3akoH. [leproandeckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAIbLUUSI H HX
COCAMHEHN B COOTBETCTBMU C TNOJIOKEHHEM 3yeMeHTOB B llepnomnueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKN
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHAMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHWUYECKUX BELIECTB.

Knaccudukanusa XuMUYECKMX peakuuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEaKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn xuMuU4yeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. I[loHATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [londarue o karanuse. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HA CKOPOCTh XUMHUYECKOH pEeaKkIuu U
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUThl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakimu wmoHHOrOo OOMeHa. YCIOBUS MPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TNOJIHBIE M COKpall€HHbIE MOHHBIE YypaBHEHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBaHUI U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiyy Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMaza), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, IpoIlecca TUCCOLMAIMU KHUCIOT,
1ies104eil u cosiel (BO3MOMXKHO MCIOJIB30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJECJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUN
(ropenue, peakuuu pa3oKeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKUUW HAa HOHBI,
pelIeHre 3KCIepUMEHTAIBHBIX 3a/a4.

Hemeranibl U MX coeIMHEHUA

OO6miass xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE cTeNeHn okucieHus. CtpoeHue u (pu3nv4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C MeTaJlJIJaMH, HEMETalllaMH, IIejao4YaMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMUYECKUE CBOMCTBA, MOJyYEHUE, PUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M YEJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka oanemMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHN OKUcIeHHs. CTpoeHre u pu3nyecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHbIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKHEe cBoWcTBa cepbl. CepoBOI0OpPO/I,
CTpoeHue, (U3MYecCKue U XHMHYECKHue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKcHIoB. CepHas KucioTa, (QU3NYECKHe U
XUMUYECKHe CBOMCTBa (OOIIMe Kak TpeACTaBUTENS Kjacca KUCIOT |
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIekKaIIle B OCHOBE MMPOMBILIIEHHOTO
cnoco0a moixy4yeHusi cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAs Peakuysi Ha CynbQar-noH. HaxoxzaeHue cepel
U €€ COeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE J0XIH, 3arpsi3HEHHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakrepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTEMEHU OKHUCIECHHUS. A30T, paclpoCTpaHEHUE B



npupoe, pu3nueckre u XMMHUIecKre cBoicTBa. KpyroBopor a3ora B mpupose.
AMMuak, ero pu3nUecKre 1 XuMUIECKIEe CBOWCTBA, MOJyYeHHUE U IPUMEHEHHE.
Comu aMMoHMS, MX (U3MUYECKHME MU XUMHYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakiysi Ha UOHBI AMMOHUS. A30THas KHUCIOTa, €€ MOIy4YeHHE,
¢usznyeckue W XMUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIOT U crnenuduueckue). Vcmonp3oBaHe HUTPATOB U COJEM aMMOHHUS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHN. XUMUYECKOE 3arpsA3HEHUE OKpYKarolen
CpeIbl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC I0XKIU, 3arpsi3HEHUE BO3/TyXa, MMOYBbI
1 BogoémoB). Docdop, amnorponHbie Moaudukanuu dhochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcunm dochopa (V) um  dochopHas xkucmnora,
¢usnyeckue U XUMUYECKUE CBOMCTBA, nmonydenue. Mcnons3oBanue ¢pocdatos B
KauecTBE MUHEPATbHBIX YA0OpEHUH.

Obmass  xapakrepuctuka 3neMeHToB |VA-rpynmel.  OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIEHU OKUCICHHS. YTJIEpOJl, alIOTPOIHbIC
Moau(UKaIK, paclpoCTpaHEHWE B MPHUPOAC, (UINYECKUE U XUMUYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepoaa B npupojae. OKCUIbI yriiepoja,
X (pu3MUeckre W XMMHYECKHE CBOMCTBA, ACHCTBHE Ha YKUBBIC OPTaHU3MBI,
MOJy4YeHHEe U MPUMEHEHHE. DKOJOTHYECKUE MPOOIEMBbl, CBI3aHHBIE C OKCHIOM
yrinepona (IV), rumore3a ri100adbHOTO MOTEIJICHUS KJIUMaTta, MapHUKOBBIN
adpdekt. YronpHas kuciota U €€ COoiaM, MX (PU3MYECKUE U XUMHUYECKUE
CBOICTBa, TMOJy4YeHHEe W MpuMeHeHune. KaduecTBeHHas peakmusi Ha KapOOHAT-
noHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, METUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHble TMOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COEIMHEHUSIX yriiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTUJICH, 3TAHOJ, TJIUUEPHH,
YKCyCcHast Kuciota). [IpupomHble HMCTOYHHUKH  YIIIEBOAOPOIOB  (YroOJib,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NepepadOTKu (OEH3UH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpPraHUYECKUX W HEOPTAaHHMUECKUX COCAMHECHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: kpemHusi B npupoje. OOmme mnpencraBieHus 00
okcune kpemuus (IV) u kpemHreBo# kuciaore. CUIMKATBI, UX MCIIOIb30BAHKE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelie ctpouteabHble MaTepraibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpodiemMbl 0€30macHOTO UCTIOIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm:

U3yyeHue O0O0pa3lOB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHON
KHCIIOTHI, POBEICHNE KAYECTBEHHBIX PEaKIIMi Ha XJIOPHUI-UOHBI M HAOIIOACHNE
MPU3HAKOB UX MPOTEKAHMSI, OMBITHI, OTPAXKAIOUINE (PU3NIECKUE U XUMUYECKUE
CBOWMCTBA TaJOTEHOB M WX COEAMHEHUH (BO3MOXXHO HCIOJB30BAHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJIOB (TalOreHUIO0B),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HAOMIOJEHUE TMpoliecca OOYIIIMBAHUS
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3y4YCHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaOJMI0JIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HAaKOMJIEHHE C (DU3UYECKMMHU CBOMCTBAMU a30Ta, (pochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochHOpHBIX yIOOpEHUH, MoJiydeHue, coOupanue, paclio3HaBaHUE U
U3yYeHHE CBOWCTB aMMMaKa, MPOBEICHHWE Ka4eCTBEHHBIX pEaKluii Ha HOH



aMmMoHMA U QochaT-uOH U HM3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBME KOHLUEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEABIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIGHHE C TIPOIECCOM
a7copOLMu PAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHUBOrasa, MOJy4YEeHHE, COOMpaHUE, PaclO3HABAHHE U H3YUYEHUE CBOMCTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3YyYEHUE IPU3HAKOB HX IIPOTEKAHUS, O3HAKOMIICHHE C
MPOIYKUHUEH CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl U UX COCTHHEHUSY.

MeTa/luIbl M X COeAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKUX JIIEMEHTOB — METaUIOB Ha
OCHOBAaHHH UX NOJIOXKEHHU B llepuonnueckon cucreMe XMMHYECKUX DJIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTallioB. MeTayndeckast
CBA3b U METAJUIMYECKAsl KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUN P
HalpsUKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnonydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
JTIOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHUE B OBITY U TPOMBILUIEHHOCTH.

[Ilemoynpie  MeTtamwibl: nosnoxkeHne B llepuogmueckoin  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (Ha NpUMeEpe HATpusi M
kanug). OKcuabl U TUAPOKCUABI HaTpusl W Kanus. llpumeHeHue menoyHbIx
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux o3nemeHtoB JI. WM. Menneneesa,
CTPOCHHE HMX aTOMOB, HAaXOXAcHUE B mnpuponae. PHU3NYECKUE U XHUMHUYECKHE
CBOMCTBAa MarHus W Kanbliusd. BakHeWmmne coeauHEHHUsS Kaablusa (OKCHI,
TUAPOKCHUJ, COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XUMHUYECKUE CBOMCTBA altoMuHUS. AMQOTEpHBIE CBOWCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoXkAeHUue B mpupone. dusznueckue u
XUMUYECKUE cBoOWCTBa xene3a. OKcuabl, THApOKcHabl U conu kenesa (l1) u
xenesa (111), ux cocras, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ 0Opa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMH, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJCUCTBUS OKCHIA
KaJIbLIMSI U HAaTpusi ¢ BOAOW (BO3MOXHO HCIIOIBb30BAHHUE BHJIEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, ITPOLIECCA TOPEHMUS KEE3a B KUCIOPOJE
(BO3MOKHO  HMCIIOJIb30BAHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHUs, KaJdblUs, aJJIOMUHUS, IMHKA, Keje3a
(1) u xenesa (IlI), memu (ll), HaOnromeHWe W OMKMCAHUE MPOIECCOB
OKpalllUBaHUsl IJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA LIMHKA, PEUICHUE IKCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XHMHS M OKPYKAIOLIAA cpela



BemectBa 1 Marepuansl B TOBCEAHEBHOM XKU3HU YeIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUYECKOE 3arpsi3HEHNE OKPYKAroUIed cpenibl (IpeieabHas 10mycTuMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEIIBHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHbIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHUE  BEIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEIIETKa, CIUIaBbl, (PU3MYECKHE BEJIWYMUHBI, €IUHHIIbI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: artmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMblIe, TOIUIHBO, BOJHbBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMAaMH HOBEACHUS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUil |
pacUIMpEeHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYEeCKOro BOCIIMTAHMS

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJIEeIHI0, TOHMMAaHUA 3HAYEHUS] XUMUYECKOH
HayK{ B U3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOpPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIGKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILLIECTBEHHO TMOJE3HOM, y4eOHOUCCIEeN0BATENbCKOM, TBOPUYECKON W JIPYTrUX
BHJIaX AESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM ESATEIbHOCTU
IIPU BBINIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/a4, BBIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4EeOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHUMAHUIO ¥  B3aWMOMNOMOIIM B Mpolecce ATOM  y4eOHOM
JEeSATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M MOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOIINE
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM
M0 XWMHH, HEOOXOJIUMBIC ISl OOBSICHEHMS HAOMI0AaeMbIX TPOILIECCOB WU
ABJICHUM, MMO3HABATEIIbHONW, MH(POPMALMOHHON M YUTATEIbCKOM KYJbTYpPbI, B
TOM YHCJI€ HAaBBIKOB CaMOCTOATENbHOM pabOThl € Y4YEOHBIMM TEKCTaMH,
CIPAaBOYHOM  JIUTEpPaTypoi, JOCTYIHBIMHM TEXHUYECKUMU  CpPEICTBAMHU
MH()OPMAIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO W TO3HAHUIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3[0POBBbIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUI U
HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS alKOroJisi, HAPKOTHUKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS MpaBuUi  O€30MacHOCTH  IMpHU
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pPEeaTbHOM KU3HU;

5) Tpy10BOr0 BOCIUTAHMA:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEeKTOPUM NPOJOJDKEHHA O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JI0rHYeCcKOro BOCTIUTAHNS

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHUWE K MPHUPOAE KaK HMCTOUHHKY
KU3HHU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOIO
u Oe3zomacHoro oOpa3a >KHW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBwyl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBBIO U )KM3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOW CpEeNou, s
MOBBIIICHHUSI YPOBHS JKOJOTMYECKOM KYJIBTYpbl, OCO3HAaHUS TIJ00aTbHOTO
XapakTepa 5KOJIOTMYECKUX MpoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMUYECKOT0 MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUS MHPOBO33PEHUSI OOIICHAYyUYHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNOTe3a, (aKT, CHCTEMa, MPOLECC, SKCHEPUMEHT W JApPYroe.),
KOTOpPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUHW M3 JTUX MPEAMETOB  (POPMHUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIC),
KOTOpble O0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO y4€OHOM 1E€ITETbHOCTH.

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUSA

ba3oBble jjornueckue 1efcTBUA:

YMEHUSI HUCIOJIb30BATh MPUEMBI JOTMYECKOTO MBIILUIEHUS MPU OCBOCHUU
3HAHUI: PACKPBHIBATh CMbBICI XUMUYECKUX MOHATUH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMH MOHSITHUSIMU), UCIIOJIb30BATh
MOHATHUS JUIsl OOBSCHEHUS OTAENbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS
U KpUTEpUM 75 KiIacCU(UKAIMU XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHABIUBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBbEKTaMU
U3Y4YEHUs, CTPOUTh JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AHAJIOTUH), EJIaTh BHIBOJbI U 3AKITIOYCHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh IMIMUPOKO MPUMEHSEMbIE B XHMHH MOJEIIbHbIE
NPEICTaBIICHUS — XUMUYECKHUM 3HAK (CUMBOJI AJIEMEHTa), XUMUYEeCcKast opMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJENBHBIX TMPEJICTABICHUNA  BBIABIATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE MMPU3HAKKM M3y4aeMbIX OOBEKTOB —



XUMHUYECKUX BEHIECTB M XUMHUYECKHMX pEakUuid, BBIIBIATH  0OIIWeE
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCI0Ib30BaTh MMOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI ISl (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH M MPOBEICHUIO
YUYEHUYECKUX HSKCIIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEI0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ uHpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HWH(GOPMAIIUIO
pa3IMuYHBIX BUAOB H (OpPM TMPEACTABICHUS, IMOIy4aeMyl0 W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAsA JUTEpaTypa XUMHUYECKOIO COJAEpIKaHUs,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHble METO/bI U 3aPOCHI TP MOUCKE U 0TOOpE
MH(OpMAMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW AKTUBHOIO WCIIONb30BAHUS PA3IMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAJBHYIO (OpPMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIOJNb30BaTh W aAHAJIM3UPOBATh B Mpouecce ydyeOHOH U
HCCIIEIOBATEIbCKON NEeATEIIBHOCTH uH(popmanuio 0 BIISTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

YMEHHS 3aJaBaTh BOINPOCHI (B Xoje Auanora u (Wiv) JUCKYCCHUHU) TO
CYIIECTBY 0O0CyXJaemMoil Tembl, (HOpPMYJIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpE3yJbTaThbl IO3HABATEILHON
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1adopaToOpHOTO
OTIbITA, JTA0OPATOPHON PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBATENbCKOM  JEATENBHOCTH MpPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yué€Ta OOLIMX MHTEPECOB U COIIACOBAHUS
no3uruit  (oOcyxaeHus, OOMEH  MHEHUSIMH, «MO3TOBBIE  IITYPMBbI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETIeHHEe KPUTEPUEB IO OLECHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIe NeiiCTBUSA:

YMEHHUE CaMOCTOSITENBbHO OMpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX
U TIO3HABATEJIbHBIX 33J]a4, CAMOCTOSITEBHO COCTaBIIATh WJIM KOPPEKTUPOBATH
NPEIJIOKEHHBIM QJITOPUTM JEHUCTBUUM NPHU BBINOJHEHUN 33JaHUN C YYETOM



MOJTyYEHHUsI HOBBIX 3HAHUN 00 M3yuaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUIX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3yJIbTAaTa 3asBJICHHOM LIEJIA, YMEHHE
WCIIONB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIPEUIaraéMble B YCIOBUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIepKaHus, YCTaHOBJICHHOTO JaHHOM (eaepaibHON paboueil mporpamMmon,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
HNEATEIIBHOCTH 110 MOJIy4EHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOydeHnus B 8 kijacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHATHIA: aTOM, MOJIEKYyJa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHAasT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJI,  KHCIOTa,  OCHOBaHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMHAYECKasl pPeakius,
KJIacCU(PUKaLUs peaklMid: peaKIMi COEIUHEHUS, PEAKIIUH PA3JI0KECHHUS,
peakuMM 3aMElIeHUusl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peakiuu, TerioBoi A3(pdeKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIOM
aToma, aToMHas opOWTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJISIpHAas W HENOJIApHAas KOBAJEHTHAs CBsI3b, WOHHAs CBA3b, HWOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Js BellecTBa (IPOLEHTHAs
KOHLIEHTpa1usi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH H
MPUMEHSThH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

e HCMOJb30BATh XUMHUYECKYI) CHUMBOJIMKY JUIsl COCTaBlieHUA (HOpMys
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BaJE€HTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy
COEIMHEHUI Mo QopMyliaM, BUJ XMMHYECKOW CBA3M (KOBaJEeHTHas U
MOHHAs1) B HEOPTaHUYECKUX COCUHEHUSX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMSI MAcChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHAa ABOTaIpo;

e OIKCBHIBATHh U XapakTepuszoBaTh TaOnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKUX JJIEMEHTOB: pa3nyaTh TMOHATUS «rJaBHas
noarpynna (A-rpynmna)» u «nodounas noarpytnmna (b-rpymnmna)», mansie
U OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema Xxumudeckux sgemeHToB JI. .
MeHnpzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sAapa, oOIllee YHucio
AJNIEKTPOHOB U PaCHpeIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIY U COCTaBY YYAaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3G (DEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIESCTB
pa3IMYHBIX  KJACCOB,  MOATBEpPXKJas  ONUCAHHE  MOpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT UX
KaueCTBEHHOTO0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBPAILCHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIBHYI0 MOJEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO 3JIEMEHTa 1o (opMmyiie
COCIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, IPOBOIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

MPUMEHSTh OCHOBHBIEC ONEpaIlUd MBICIUTEIBHON AEATEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEMaTU3aLHIO,
KJIacCU(UKAIIUIO, BBISIBIICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3eU — IS
M3YUYCHHS] CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIHMi, €CTeCTBEHHO-
Hay4YHblE  METOJbl  TO3HAHWS —  HAOJIOJCHUE, HU3MEpEHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEeaJIbHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IOJB30BAHUS XUMHUYECKOM TMOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OMBITOB IO TMOJYYEHUIO M COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJAa M KHCJIOPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEICIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUYECKUE HKCIEPUMEHTHI 10
pacno3HaBAHMIO PACTBOPOB MIEIOYEH UM KHCIOT C IOMOIIBIO
WHJUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIIOPAHK U APYTHE).

KOHIy 0OyueHHs B 9 KJiacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CPOPMUPOBAHHOCTD y 00yYaIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUSI, XUMHUYECKas peakuus, XHUMHYEcKas CBs3b, TEIJIOBOU
3 dekT peakiuu, MOJb, MOJSPHBIA O0BEM, PacTBOP, DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTAYECKAS] TUCCOLUMALINS, PEAKIIMM UOHHOTO
oOMEHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHUE M  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKasi CBI3b (KOBaJEHTHas,
MOHHAsl, MeETaJuIMYecKas), KpUCTaJUIMYeCKas pemeTka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuH, MpeaeabHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
MPUMEHSITh 3TH MOHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JJii COCTaBJI€HHS (opmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMpeNeNnsTh BAJICHTHOCTh M  CTEMNEHb OKHUCJICHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOTO COCTaBa, MNPUHAJJICKHOCTD
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBA3M (KOBaJ€HTHas, MOHHAs, MeTaJJINYecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi UOHA TI0O XUMHUYECKON GopMmyiie,
XapaKkTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHMA,
THUIT KPUCTAJUTHYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHWMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
tabnuanyto Gopmy [lepuonnueckoit CHCTEMbl XUMHUYECKUX DJIIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIHE MEPUOMABI, COOTHOCHUTH
0003HauEHUs, KOTOpPhIE HWMEIOTCS B TMEPUOIWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
ANEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCIO JJICKTPOHOB H
pacmpeneneHnue WX IO OJJICKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJICMEHTOB M MX COCUHEHUN B
mpeaenax MajblX MEPHOJ0B W TJIABHBIX MOATPYIII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTBI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIINX B
peaKIMy BEMIECTB, MO TEIIOBOMY 3(PdeKTy, Mo U3MEHEHUIO CTeTICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa TIPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEP)KIAsi OIHMCAHUE
MIpUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

COCTABJISITh YPaBHEHUS DJEKTPOJUTUYECKON JHUCCOIUAIN KHUCJIIOT,
HIEJI0YEW W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIHM
HOHHOTO  OOMEHA, ypaBHEHHS  pEaKIui,  IOJITBEPKIAOITNX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITHi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca dTUX PEaKIUid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJSIPHYIO MAacChI
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MPOBOJIUTH
pacyEThI IO YPaBHEHUIO XUMHUUYECKON PEaKINN;

coOyofaTe NpaBuUjia  TOJIB30BAHUST XUMHUYECKOM  MOCyAou W
Ja00paTOpHBIM O0OPYJOBAaHMEM, a TakKXXe IMpaBwia OOpaIleHUs C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH II0 BBIMIOJTHECHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (aAMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIIMW, TOATBEPKAAIONINE KAYSCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IYyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapOonart-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M WOHBI M3YYCHHBIX METAJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHMYECKUX BEIIECTB;
NPUMEHATh OCHOBHBIC OIEpPAllMA MBICIIUTEIILHON JIEITCIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AaIHIo,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBSI3CH — JUIA M3YUYCHUS CBOWCTB
BCIIECTB M XUMHUYCCKUX pEaKIMi, €CTECTBEHHO-HAYYHBIE METOIbI



MO3HAaHUS — HAOIOICHNE, U3MEPECHHUE, MOJCITUPOBAHUE, DKCIIEPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NMPOrpamMMbl padoThI padoThbI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XumMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPaKTHIECKOU https://m.eds00.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
12 BemmecTBa n XuMuueckue 15 1 bu6nuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 1 bubmuoreka [JOK
' [MoHsiTHEe 00 OKCHIAX https://m.edso00.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bubmmoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bubmmoreka [JOK
' [TonsiTie 06 OCHOBAaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl EuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka L1

COEeIUHEHHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazueny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE peaKIIul

[lepuoauueckuii 3aKOH U
[Tepunonnueckas cucrema
3.1 XUMHYECKHX DJIEMEHTOB 7
J. 1. MeHaeneeBa.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 1 bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bu6nuoreka [IOK
n
TOTOTI0 pasaeity 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuH
[ToBTOpEHME U
11 yrayOieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LOK
' p . https://m.edso0o.ru/7f41a636
XUMHYECKHUX PeaKIuii
DNEeKTpOTUTHYECKAS
13 JUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO61mas xapakTepucTHKa
B P P bubmmorexa [JOK
2.1 XUMHUYECKHUX AJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepuCTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKHUX AJIEMEHTOB 6

VIA-rpynmel. Cepa u e€

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

COCAUHCHUA
OO01mas XxapakKTepUCTHKA
53 XUMHUYECKUX 3JIEMEHTORB 7 bubmuorexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mast XapakTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_IOK
nOJIMOTEeKa
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHU U UX
COCANHCHUA
Hroro no pazgeny 25
Paznen 3. MeTasiibl M UX COeIMHEHMSI
31 OO6mue cBoiicTBa 4 bubmuotexa [JOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIbL U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pasaeny 20
Pasznea 4. Xumus 4 OKpysKammas cpeaa
41 BemectBa u Matepuansl B 3 bubmmoreka [JOK
' JKU3HH YeJIOBEKA https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa [TOK
p P https://m.edso0.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
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgposbie
n| Tema ypoka KonTtpoJbHbie IpakTHyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
/ padoThI padoThI
. pecypcsl
[Ipenmer xumuu. Posib xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
[TonsTHe 0 METOAAX TTO3HAHMUS B bubmorexa LHOK
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[TpakTryeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu bubmorexa HOK
3 ) 1 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI 00paIeHus ¢ dc
J1a00paTOPHBIM 000PYTOBAHUEM o
YucTeie BemecTBa U CMECH bubmorexa LHOK
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[TpakTuyeckas padora Ne 2 bubnnoreka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OUYHUCTKY TTOBAPEHHOM COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a

6¢



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

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuoreka [JOK
7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BEUIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4eckas popmyia bubmorexa HOK
10 ' pMyJa. https://m.edsoo.ru/ff0d2ea
BanentHocTb aTOMOB .
XHMHYECKHX 3JIEMEHTOB -
OtHocuUTeNbHAs aTOMHAs Macca. bu6mmorexa [IOK
11 | OtHocuTenbHAs MOJIEKYsIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 105151 XUMHAYECKOTO bubmorexa LOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHHUH oc
bu6mmoreka [JOK
KomnuectBo BemecTBa. Mob.
13 FITICCTRO BEHIECTD e https://m.edsoo.ru/ff0d52
MousipHast macca
30
dOu3nYecKre 1 XUMUYECKHE bubmorexa LHOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs .
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK

XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKOH COXpaHEHHUS MaCChl

bu6mmoreka [JOK

16 | BemecTB. XuMHUYeCKHE https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus konudecTBa, MacChl bubmuoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Krnaccudukanus XaMHIeCKUX

eakuuil (CoeqMHEHUs bubmorera [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUsl, 3aMEIICHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIN- bubnunoreka [JOK

19 | »sHmuknoneauct. O600IEHUE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIvsl 3HAaHUH c4
KonTponbnas padora Nel no teme bu6nuorexa [IOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocrtas bu6mmoreka [JOK

21 | Bo3myxa. Kucmopon — smemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nYecKue U XUMHUIECKHE
CBOMCTBA KHCIIOPO/a (peaKkiuu Bubmaorexa LJOK

22 P https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax =

93 CriocoOsI moTydeHus: KUCIopoa bubnmoreka [JOK

B 1Ta0OpaTOpUH U

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [IprMeHenue
KHCII0pOJa

TemnoBoit 3¢ ekt xumMuueckoit
peaKIyu, OHSATHE O

bu6mmoreka [JOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ 9HAOTEPMHUYECKUX 90
peaKusx
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEHHE BO3ayXa, CIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUS 4a
[IpaxTuueckas padora Ne 3 o
TeMe «lloyuenne u cooupanue Eubmiorexa OK

26 v P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY B
Bomopon — anemeHT u npoctoe bu6mmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ffod4d
pHpoOJIEe do
dusnyeckne U XUMUYECCKHE bu6mmoreka [JOK

28 | cBoiicTBa Bojopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bub6mmoreka [JOK
29 | IloHsaTHe O KMCIOTAaX U COIIAX https://m.edsoo.ru/ff0d50
d2

Croco05I TToJIyUYeHNsT BOAOPOa B Eubmiorexa IOK

30 i AOPOA https://m.edsoo.ru/ffod4d

nmabopaTopun

do
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOIOPO/JIa, H3YYCHHE €ro )
CBOUCTBY -
Mosipablii 00bEM ra3oB. 3aK0H bubmmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABorajzipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ras3a 10 €ro U3BECTHOM Bubmaorexa [JOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/I‘IGCTBy BC€IIECCTBA UIIN aO
00BEMY o
Breruncienusa 005EMOB ra30B IO
bu6mmoreka [JOK
YPaBHCHHIO pPEaKIMi Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aK0Ha 00BLEMHBIX OTHOILIEHHH 08
ra3oB 08
dusnueckre 1 XUMUYECKHE bubmaorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI 78
. bu6mmorexa [IOK
CocraB ocHoBanuii. Ilousrue 00
36 https://m.edsoo.ru/ff0d59
WHUKATOpax 02
Bopa kak pactBoputeb.
bub6mmoreka [JOK
HaCBIHIeHHBIe N HCHACBIIICHHBIC
37 https://m.edsoo.ru/ff0d5b
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnmoreka [JOK

teme «[Ipurorosiienue pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAEIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuorexa [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcuIbl: COCTaB, KiIacCU UKL bubmorexa LOK
40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4ecKue bubnuorexa [JOK
41 | cBOMCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
bubmuorexa [JOK
OcHOBaHU: COCTAB,
42 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
bu6mmoreka [JOK
[Tonyuyenue n xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
bu6mmorexa [IOK
KwucnoTsr: cocTas,
44 https://m.edsoo.ru/ffOdfee
KJ1accuukanmsi, HOMEHKIJIaTypa 5
Kucnotsr: cocras bubmmorexa [TOK
45 ’ ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKJIaTypa 5
[TonyyeHnne u XUMUYECKHE bubmmorexa [TOK
46 Vy https://m.edsoo.ru/ffOdfee
CBOMCTBA KMCIIOT )
47 | Conu (cpenHue): HOMEHKIIATYpa, bubmuorexka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

COCOOBI OTYYEHUS,
XHUMHUYECKHE CBOUCTBA

https://m.edso0.ru/00ad94
74

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX

bu6mmoreka [JOK

48 | 3amau mo teme «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIaCChl HEOPTaHUYECKUX ic
COCTUHEHUN»
['eneTnyeckas CBSI3b MEKIY bubmuoreka [JOK

49 | xiaccamMy HEOPTraHHMYECKUX https://m.edsoo.ru/00ad9a
COeTMHEHUN 50
['eneTnyeckas CBSI3b MEKIY bubmuoreka [JOK

50 | xaccamu HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a
COEIMHEHUIT 50
O000I11IeHIE U CUCTEMATHU3ALIUS bubmaorexa [JOK

51 N https://m.edsoo.ru/00ad9c
3HAHUH

b2

KonTtponbHas pabota Ne3 o reme bubnnorexa [JOK

52 | "OcHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COeAMHEHUN" la
[TepBbie TOMBITKH
KJIacCU(UKALIUN XUMUYECKUX bubmorexa [TOK

53 https://m.edso0.ru/00ad9f
aneMeHToB. [ToHsiTHE O rpynmax fa
CXOJIHBIX DJIEMEHTOB -
IIepnonnueckuil 3aKoH U bubnnoreka [JOK

54 | Tlepuonnyeckas cucrema https://m.edsoo.ru/00ada5

XUMHYECKUX dj1emMeHToB /I, M.

2c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Menpeneena

bu6mmoreka [JOK
55 | Ilepuoabl, rpynmsl, HOATPYIIbI https://m.edsoo.ru/00ada5
2C
bu6mmoreka [JOK
Crpoenue atomoB. CocTas
56 https://m.edsoo.ru/00ada3
aTOMHBIX siziep. M3oTomnbl 42
CtpoeHue IeKTPOHHBIX
bu6mmoreka [IOK
000JI04EK aTOMOB 3JIEMCHTOB
57 . https://m.edsoo.ru/00ada6
Ilepuonuueckon cucremsl /1. U. be
Menneneepa B
XapakTepruCcTUKa XUMHUYECKOTO
bu6mmorexa [IOK
9JIEMEHTA MO €0 MOJIOKECHUIO B
58 N https://m.edsoo.ru/00ada8
[Tepuonnueckon cucreme /1. U. 24
Menneneepa B
3nauenue [lepuogmueckoro
bu6mmorexa [IOK
3aKOHa JJI Pa3BUTHUS HAyKU U
59 https://m.edsoo.ru/00ada9
npaktuku. 1. 1. MenneneeB — 6e
Y4EHBIN, IEJArOr U IPakIaHUH o
DIIEKTPOOTPHULIATENBLHOCTh bubmorexa LHOK
60 https://m.edsoo.ru/00adaa
ATOMOB XMMHYECKHX DJIEMEHTOB b3
bu6mmoreka [JOK
61 | HMonnas XxuMu4ecKas CBS3b https://m.edsoo.ru/00adac
34
62 KoBanentHast nomnsipHas bubnuoreka [IOK

XUMHNYCCKas CBA3b

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

b8

KoBanenTHas HEIOJIsIpHasd

bubmuorexa [JOK

63 1 https://m.edsoo.ru/00adaa
XUMHAYECKAS CBA3b b9
KontponsHas padora Ne4 o reme bub6nuorexa [IOK
64 | «Crpoenue aroma. XuMuyeckast 1 https://m.edsoo.ru/00adb4
CBSZbY» 86
bu6mmoreka [IOK
65 | CreneHp OKUCIECHUS 1 https://m.edsoo.ru/00adae
28
OKHCIUTEIBHO- bubmmorexa [TOK
66 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEIbHBIC PEAKIIHH 26
OkucnuTenbHO- bubmorexa [JOK
67 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEIbHBIC PEAKIIHH 26
bu6mmoreka [JOK
68 | Oxwucaurenn U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
OBILIEE KOJIMYECTBO HACOB 68

[10 ITIPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

9 KVIACC

Ne KoimnuecTBo yacos
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero H3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Teprognuecknii 3aKoH.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUHU CBOMCTB
1 https://m.edso0o.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubnuorexa [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunasl xumMuueckoil cBA3U U but6mmorekxa [JOK
THUIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
pemméTox 6
Konrponsnas padora Nel
no teMe «IloBTopenue u
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3/IeioB Kypca
8 Kimacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnuoreka [JOK
6 XUMHUYECKHUX PEAKLM 110 https://m.edsoo.ru/00adbch
Pa3JIMYHBIM MPU3HAKAM 0
[IonsaTue o ckopoctu
XAMHYECKON peaKkuu Brbmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOI€HHBIX U .
reTePOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOPHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBeECHUS
OxuCInTENBHO- Bubnuoreka [IOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
OxwuCIUTENBHO- Bubnuoreka [IOK
10 BOCCTAHOBUTEJILHEIE https://m.edsoo.ru/00adcad
peaxkuuu €
Teopus
. bu6mmoreka [JOK
AJIEKTPOJIUTUUECKON
11 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CITa0bIe ANEKTPOIIUTHI -
bu6mmorekxa [JOK
Honnble ypaBHEHUS
12 https://m.edsoo.ru/00add44

peakuui

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

Honnble ypaBHEHUS

bubmuoreka [JOK

13 . https://m.edsoo.ru/00add44
peaKImii
8
XUMHUYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAaHUM B bubmuoreka [JOK
14 | cBere npenacraBieHuil 00 https://m.edsoo.ru/00add5d
3JICKTPOJIUTUYECKON 8
IUCCOLMAIAN
XUMHYECKHE CBOUCTBA
coJieii B cBETE bubmuoreka [JOK
15 | npencraBnenuii 06 https://m.edsoo.ru/00add8b
AJICKTPOJIUTUYECKON 2
IUCCOLIMAIAA
TToustue o runponnse bubmaorexa [IOK
16 N P https://m.edsoo.ru/00add9d
coJent
4
bu6mmoreka [IOK
O06o061IEHNE U
17 H . https://m.edsoo.ru/00addd1
cUCTEMAaTH3aLMs 3HAHUN )
[TpaxTiueckast pabora Ne 1.
«PelIeHIe bu6mmoreka [JOK
18 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATLHBIX X
3amau» a
KonTponbnas padota Ne2
1O Tene bu6mmoreka [JOK
19 https://m.edsoo.ru/00addec
«DNEKTPOIUTHIECKAS

JYCCOIMAIH.

0



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

XUMHUYECKUE PEAKIIUU B
pacTBopax»

OO01as xapakTepuCTHKa
rajJjoreHoB. XMMHUYECKHE

bu6mmoreka [JOK

20 cBoiiCTBa Ha IpHMepe https://m.edsoo.ru/00addfe
2
XJIopa B
XmopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUEC BH6HHOTeKa HOK
21 . https://m.edsoo.ru/00ade10
CBOICTBa, MOJIyYCHUE, 4
HpUMEHEHNUE
[TpakTuyeckas padora Ne 2 Bt OK
1o reme «llonyyenue nosmorexa L
22 COAHOMN KIHCIOTEL https://m.edsoo.ru/00ade34
’ 8
U3y4deHUe e€ CBOMCTBY B
Brraucnenus no Eub OK
ypaBHeHI/IﬂM XUMHUNYCCKUX MOTHOTCKA L[
23 PeAKIIMI, €CTH OJTMH U3 https://m.edsoo.ru/00ade48
’ 8
peareHTOB J1aH B U30BITKE B
OO01mas xapakTepuCcTHKa Bubmiorexa LIOK
24 entenTon VI A-ID VI https://m.edsoo.ru/00ade64
SJIEMEHTO Py a
AmoTponHbie
MOAU(HUKAIIH CEPHI.
Haxoxnenue cepol u eé€ Bubmzorexa LIOK
25 https://m.edsoo.ru/00ade64

COEIMHEHUH B MIPUPOJE.
XUMHUYECKHE CBOUCTBA
cephbl

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoaopo1, CTpOCHHUE,

bu6mmoreka [JOK

26 | Qu3nUecKue U XUMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcuppl cepsl. CepHast
KUCIIOTa, (PU3NIYECKUE U bubmorexa HOK

27 . https://m.edsoo.ru/00adea2
XUMHYECKHE CBOMCTBA, 3
IpUMEHEHHE
XHUMHUYECKUE PEAKLINH,
JIeKalIue B OCHOBE
MPOMBIIIJICHHOTO CIIoco0a bubnuoreka [IOK

28 | mosydeHus CepHOI https://m.edsoo.ru/00adec8
KUCJIOTBI. XHUMHUYECKOEe a
3arps3HEeHUe OKpYXKarolen
Cpezbl COEeTMHEHUSIMH CEPBI
Brruncnenune maccoBoit bu6mmorexa [IOK

29 | nonu BBIXOJA MPOAYKTA https://m.edsoo.ru/00adec8
peaxkLuu a
OO61as xapakTepuCTHKa
951IeMeHTOB V A-TpyNIbL. bubmuotexa [JOK

30 | Asort, pacnpocTpaHeHHUE B https://m.edsoo.ru/00adeea
npupoze, Guznveckue 1 6
XUMHUYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue bubnnoreka [JOK

31 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
HOJy4eHUE U TPUMEHEHHE 4

32 | Ilpaktuueckas pabora Ne 3 bubmiorexa LIOK

https://m.edso0.ru/00adf18



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

o teMe «llonyuenue
aMMHUaKa, U3y4eHHEe ero
CBOMCTB»

o

A3oTHas KHCIO0Ta, €€

bu6mmoreka [JOK

33 | ¢usnveckne 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
Hcnons3oBaHne HUTPATOB
U COJIEHd aMMOHUS B
KaueCTBE MHUHEPAIIbHBIX bubnuoreka [JOK
34 | ynoOpeHuii. XuMU4ECKOe https://m.edso00.ru/00adf51
3arpsi3HEHUE OKPY KaroIIei 8
Cpelbl COeTUHEHUSIMU
azora
®ochop. Oxeun pochopa
V) I(f Q)IZ)C(popHaj) Km(:bn(ia, bubmorexa HOK
35 https://m.edsoo.ru/00adf68
¢du3nueckrue 1 XUMHUYECKHE a
CBOWCTBA, MOJyYEHHE -
Ucnons3zoBanue pocdaton
B Ka4e€CTBE MUHEPAIBHBIX bubnnoreka [JOK
36 | ynoOpenwuii. 3arps3HeHue https://m.edsoo.ru/00adfc2
HOPUPOIHON cpelibl 0
docharamu
Yraepon,
bu6mmorexa [JOK
g7 | PactpocTpaticiie B https://m.edsoo.ru/00adfd9

npupoe, GU3NYECKue u
XUMHUYECKUE CBOMCTBA

c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Okcuabl yraepojaa, ux
¢du3nvecKkrne 1 XUMHYECKHE

bu6mmoreka [JOK

38 CBOMCTBA. DKOJIOTHUECKHUE https://m.edsoo.ru/00adfeb
po0JIEMBbI, CBSI3aHHBIE C e
okcuoM yriepoaa (1V)
N bu6mmoreka [IOK
VYrospHasg KUCIIOTa U €€
39 https://m.edso0.ru/00ae006
COJI
C
[Tpaktuyeckas padora Ne 4
I10 TEME "HonyquHe Buoauorekxa LHOK
40 | yriekucioro rasa. https://m.edsoo.ru/00ae027
KadecTBenHas peakius Ha e
KapOoHaT-HoH"
[TepBOoHAYAILHEIC TOHATHUS
00 OpraHnYecKux Bubmiorexa IJOK
41 p https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O .
COEIMHEHUSIX YTIepoaa -
. bu6mmorexa [IOK
Kpemnwnii u ero
42 https://m.edso0.ru/00ae080
COETUHEHUS .
[TpakTiueckast paborta Ne 5.
Penrenue
DKCIHEPUMEHTAILHBIX 3a1a4 Bubmiorexa LIOK
43 p N https://m.edsoo.ru/00ae0bf
o TeMe «Baxxneimme )
HEMETAaJJIbI U UX -
COEUHEHUS
44 | KonrponbHas pabora Ne3 bubnuorexa [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

no teMe «Baxkneiimue
HEMETAJUIBI U UX
COETMHEHUS)

https://m.edsoo.ru/00ae0el
8

OO01as xapakTepuCTHKa
XUMHYECKHX 3JIEMEHTOB —

MeTauIoB. MeTamindeckas bu6mmoreka [JOK
45 CBSI3b M METaJINYCCKas https://m.edso00.ru/00ae103
KpUCTAJZINYECKasl peIIéTKa. e
dusnueckue CBOMCTBA
METaJIOB
XHUMHYECKHE CBOMCTBA
bu6mmoreka [IOK
46 | METAHIOB: . https://m.eds00.ru/00ae115
DNEKTPOXUMHUYECKHUH PsiT 5
HANPSDKEHUH METalIoB
OO0m1re crocoOb
MOJTyYEHUS] METAJLIOB.
CnnaBbl. Beruucienust mo bu6mmoreka [IOK
47 | ypaBHEHMSIM XMMHUYECKHX https://m.edsoo.ru/00ae115
peaKIuii, eCII OJUH M3 6
peareHTOB COICPIKHT
MIPUMECH
ITonsiTHEe 0 KOppO3UU bubmorexa HOK
48 https://m.edso0.ru/00ae127
METaJIOB g
bu6mmoreka [JOK
49 [IlenoyHbIe METAIITBI https://m.edsoo.ru/00ael4b

2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcuabl U THAPOKCHUTBI

bubmuoreka [JOK

50 https://m.edsoo.ru/00ae14b
HATpHS U Kaaus )
[[lenoyno3zeMebHBIE bubmuoreka [JOK
51 METAJIbl — KaJbIIUHA U https://m.edsoo.ru/00ael5e
MarHui 8
. bu6mmoreka [IOK
Baxueiimue coetuHEHUS
52 https://m.edsoo.ru/00ae15e
KaJIbLMS 3
53 O06o0061IEHNE U
cucTeMaTu3alus 3HaHui
N bubmuorexka [JOK
KécTtkocTh BOJBI U
54 . https://m.edsoo0.ru/00ae188
CrocoObl €€ yCcTpaHeHus 6
[TpakTuyeckas padora Ne 6 bubnuorexa [JOK
55 o TeMe "JKECTKOCTh BOOBI https://m.edsoo.ru/00aelae
Y METOABI €€ ycTpaHeHus" 8
bu6mmoreka [JOK
56 ATIOMUHUI https://m.edsoo.ru/00aelc6
4
AmMdoTtepHbIe cBOCTBA BrbmroTexa IOK
57 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCHIA 4
bu6mmorexa [{OK
58 Keneso https://m.edsoo.ru/00aeld8
6
59 OKcuapbl, THAPOKCUIBI U but6mmoreka [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

conu xene3a (1) u xxenesa

(1)

https://m.edso0.ru/00ae35e
6

60

O060061EHNE U
cUCTeMaTHU3alus 3HaAaHUN

61

[TpakTuueckas padota Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3374
1o teMe «Baxnenmue
METaJUIbl U UX
COCTMHECHUS»

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de
8

62

Breraucnenus mo
YpaBHEHUSAM XUMUYECKHUX
pEeaKUHnii, €CIIM OJIUH U3
peareHTOB J1aH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Boruncnenus maccoBoit
JIOJIA BBIXOJ1a MPOIYKTa
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael75
0

63

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

64

Kontponbnas pabota No4
o TeMe «Baxueiime
METaJUIBl U UX
COECIUHECHUS

65

BemecrBa u marepuaisl B
IIOBCEIHEBHOM XU3HU

bu6mmorexa [JOK
https://m.edso0.ru/00ae3f5
0



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

YCJIOBCKA

XuMuUeCKOe 3arpsi3HEHNE Bubmaoreka LJOK

66 . p 1 https://m.edsoo.ru/00ae427
OKPYXKarOIIeH CpeJIbl 0

bu6mmoreka [JOK

Ponp xumuu B perieHun

67 1 https://m.edso0.ru/00ae427
9KOJIOTHYECKHX POOJIeM 0
Pe3epBHBIii ypok. bubnuorexa [JOK

68 O06o0061IEHNE U 1 https://m.edsoo.ru/00ae0d0
CUCTEMATU3ALMS 3HAHUN a

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
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