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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMHUK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero o0Opa3zoBaHusl,
npencrasiieHHbix B PI'OC OO0, a takxke Ha ocHOBEe (enepalibHOU padoueit
MpPOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TMPENOoJiaBaHus Y4eOHOTo
npeameTa «XuMHUS» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHUE O LENSIX, OOIIeH cTpaTeruu
oOydeHusi, BOCIUTAHUS M PAa3BUTUS OOYYAIOUIMXCSA CpPEICTBAMH Y4eOHOTO
npenMera,  yCTaHaBIMBAaeT  o0sA3aTeNbHOE  MPEAMETHOE  COJAep)KaHHe,
MIPEAyCMaTPUBAET PACHPEEICHUE €ro Mo KiIaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM UM TeMaM MPOrpaMMbl 1O XHMHH, OIpEAessieT KOJUYECTBEHHBIC U
KauyeCTBEHHbBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHyEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM O0OyYaromuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TpeOOBAHUMN
K pe3yibTaraM OOy4YeHHS XMMHHM Ha YpPOBHE IleJied W3Y4deHHs TpeaMeTa u
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYaroulerocs o
OCBOCHHMIO YUE€OHOT0O COJEPKAHMSL.

3HaHWE XMMHU CIYXUT OCHOBOH JIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOydJarouierocs, ero NpeCcTaBjIeHu 0 MaTepualbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT GOpMHUPYEMbIE XUMHUEH MPEICTABICHHUS O B3aMMOIPEBPAIICHHUIX
SHEPrUM U 00 HBOJIIOLMU BEIIECTB B MPUPOJAC, O MyTAX PEIICHUS TII00ATBbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOI U 3KOJIOTMYECKOM 0€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET peaju3allMi  BO3MOXKHOCTEH JJi CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JHUYHOCTH, €€ oOmed U (QyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEH
o0OydJaromuxcsi, HaBBIKOB HUX CaMOCTOSITENIbHOW yueOHOW NeATeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HM, TaK U B POGECCHOHATHLHON ACSITENLHOCTH;

3HaKOMHUT CO CIENU(UKON HAyIHOTO MBIIIJICHUS, 3aKJIabIBA€T OCHOBBI
LEJOCTHOIO B3MUIsSIa HAa E€IUHCTBO NPHUPOABI W  YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
00yyarommxcs;

CIOCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO--
HayYHBIM 3HAHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yYaroIUXCsl.

JlanHble HanpaBiieHUs B 00yYEeHUH XUMHUH 00eCreunBaroTCs crenuduKoit
coliepkaHusi y4eOHOTO TMpeaMeTa, KOTOpBIM  SBISETCS  MeJarornyecku
aIaITUPOBAHHBIM OTpaKeHHEM 0a30BOVM HAYKH XMMUHU Ha OMPEACIEHHOM dTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOI'O O0IIEro oO0pa3oBaHMsl OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCA CUCTEMBl TEPBOHAYAIBHBIX TMOHATUN XHUMUH,



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

CtpykTypa cofepaHusi IpOrpaMMBbI 0 XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuto. CopepxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHCTEMBI MOHATHUH O
XUMUYeCKOl peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IIO
MIPUHLUIY IOCJIEA0BATEIBHOIO PA3BUTHSA 3HAHUI HAa OCHOBE TEOPETHUYECKHX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOTI'O 3aKOHa
XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 D3IEKTPOJUTUYECKOM JHUCCOLMALMM BELIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS paccMaTPHUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JpYroMy, BBINOJHSAA (QYHKUUU OOBSACHEHHUS W
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3yueHre XUMUHU MPOUCXOAMT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHBIX YYEOHBIX MpeAMeTOB: «OKpyXKaroluid MUp»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kimace».

[Ipy wW3yyeHUM XUMUU NPOUCXOIUT (POPMUPOBAHUE 3HAHMA OCHOB
XUMUYECKOM  HAyKM Kak o0JIacTH  COBPEMEHHOTO0  €CTECTBO3HAHUA,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUM — BaXKHEUIIMX ()aKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUH, JOCTYHNHBIX O000OIIEHUII MHUPOBO33PEHUYECKOTO
XapaKkTepa, si3bIka HayKH, B TPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS MpHU
M3YUYEHUHU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHUH
MMO3HABATEJIbHBIX YMEHHMA M HMX NPUMEHEHUWH B Y4YeOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIEeI0BAaTEIbCKON JIESITENIbHOCTH, OCBOCHHUU MpaBUil 0E€30MacHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUEe LETH, KaK:

— (GOpMHpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HNPUHATHIO PELICHUH,
CIIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTUYecKoe MpUOOLIEHUE
00yJaromMXCcsl K CaMOCTOSITEIbHOM TTO3HABATEIBLHON JCATEILHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecnieyeHue  yCJOBHMH,  CHOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyJarouMMucsl  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TMO3HAHUS W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIM), MUMEIOLIUX
YHUBEpCAIbHOE 3HAUYCHUE /ISl Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue o00meH (QYHKIMOHATBHOW W €CTEeCTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATb M OLEHUBATH SIBICHUS



OKpY>KaIOIIEeTr0 MHPA, UCHOIB3YSl 3HAHUS U OIIBIT, MOTYYSHHbIEC MIPU HU3yUYECHUU
XUMHH, TPUMEHSATh WX TpPU pPEUICHHH MpoOJieM B TMOBCEIHEBHOM XU3HU U
TPYAOBOU ESITENBHOCTH;

— ¢opMupoBaHue y OO0y4aromuxcs TyMaHUCTUYECKUX OTHOILICHHH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOIIEH IPUPOTHON CPE.IBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduis u  HampaBICHHOCTH
JaNbHENIIEro 00y4eHus.

OOmee 4yncaoO 4YacoB, OTBEAEHHBIX [JISI M3YYEHUS XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTanisieT 136 yacoB: B § kinacce — 68 4acoB
(2 yaca B Hezento), B 9 knacce — 68 yacoB (2 yaca B HEZEINIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemectBa. du3nyeckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BenlectB. [loHsATHE 0 METOaX MO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKyIbl. XUMHUYECKUE 3J€MEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BeleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (popmyna. BaneHTHOCTb aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOocHTeNbHAsE MOJIEKYJIApHas Macca. MaccoBas J10JIsl XMMHUYECKOr0 3JeMEHTa
B COCAMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYPHBIX €IMHHUII BelliecTBa. Pacy€rsl mo
(dopMynamM XUMHUYECKUX COCAMHEHUM.

duznyeckre M XUMHUYECKUE SBJICHHS. XUMHUYECKas peakuus Hu e
MPU3HAKU. 3aKOH COXPaHEHWS MacChl BEIIECTB. XHMHYECKHUE YpaBHEHHS.
Knaccudukanusa XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaDOpaTOpHUH
u npuémamMu oOpamieHus ¢ J1abopaTOpHbIM OOOPYIOBAHUEM, HW3YYEHUE U
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKHUX BEIIECTB,
HaOmoienne pusznueckux (MJIaBJICHUE BOCKA, TAsSHUE JIbJa, pAaCTUPAHUE caxapa
B CTYIKE, KUIIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKHX (FOPEHUE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuga meau (II) mpu HarpeBanuu, B3auMojAeHCTBHE
xesesa ¢ pactBopoM coiu Meau (I1), uzydenne cnocoboB paziesieHus: cMeceil: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHHME,  BbIAPUBAHUE,  JUCTUIUISALMA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPEHHOW COJM, HAOIIOJCHUE WU
OMMCAHUE PE3YyJIbTATOB MPOBEIACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MacCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIapOCTEPKHEBBIX ).

Ba:xHelimue npeacTaBUuTe I HEOPrAaHUYECKHX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — 3j1€MEHT U pOCToe
BemiecTBo. HaxoxkneHue kucimopoia B MpUpOAE, (PU3MYECKUE U XUMHUYECKHE
cBorictBa (peakuuu ropenus). Okcupabl. [Ipumenenue kuciopoma. CrocoOsl
MOJIyYEHHUs] KUCIOpoAa B Ja0OpaTOpUM M TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — ajuioTporHas MoguUKaIus KUCI0poa.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUYECKUE YPAaBHEHMUS,
9K30- M DHIOTEPMHUYECKUE peaklMH. [OIUIMBO: yroib U METaH. 3arps3HeHue
BO3/IyXa, YCWJICHUE TapHUKOBOTO A (ekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemecTBo. HaxoxkaeHuwe Bomoponaa B
npupoae, (GU3MUECKHE U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyuyeHus. Kucnorsl u conm.

MounsipHblii 00BEM ra30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
Hacepiiennble 1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass n10ons BewiecTBa B pAacTBOpE. XHWMHUYECKHE CBOWCTBA BOJBL.
OcHoBaHus. Posib pacTBOpoB B NMpUPOJE U B KHU3HU yesoBeka. Kpyrosopot
BOJIbI B PUPOJIE. 3arpsi3HEHHE NPUPOIHBIX BOJ. OXpaHa v OUHCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukamms
OKCHUJIOB:  coJieoOpa3yromine (OCHOBHbIC, KHUCIOTHBIE, amM(dOTepHbIE) U
HecosieoOpasyroue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccuukanuss OCHOBAaHMIA: INENOYM M HEPACTBOPHMBIE
ocHoBaHuA. HoMeHnkiarypa ocHoBaHuM. OU3ndecKkue U XMMHYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHne oCHOBaHUM.

Kucnoter. Knaccuduxanus xkucinor. Homenknarypa kucnot. dOusznueckue
U XUMHYECKHE CBOMCTBaA KUCIOT. Psan aktuBHOCcTH MetaiuioB H. H. bekerona.
[lonydeHnue KucioT.

Comu. Howmenknatrypa coneil. ®dusnmyeckre W XUMHUYECKHE CBOWCTBA
conen. [lomyuyenue coeil.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUs KHUCIOpoAa B  BO3AYXE,
MOJIyYeHUE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZ€HUE B3aMMOJECHCTBUSA  BEIIECTB C  KUCIOPOAOM U YCIOBUSA
BO3HMKHOBEHHS M TMpPEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3liaMd OKCHUJIOB M OIMUCAHME HUX CBOMCTB, TNOJIydyeHHE, CcoOUpaHue,
pacrio3HaBaHWE€ U H3YyUYEHHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBUE
BojiopoJia ¢ okcuioM Meau (1) (Bo3MOXKHO HCIOIb30BaHUE BUIEOMATEPUATIOB),
HaOMroZeHue O00pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTE PAacTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAaCcCOBOM JOJIEW PAaCTBOPEHHOTO
BELIECTBA, B3aMMOJEHCTBHE BOABl C MeETAIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpPacKd HWHIUKATOPOB B pPACTBOpaX KHUCIOT U LIENOYEeH, U3y4YEeHHE
B3aumozercTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUl KUCIOTHI, KUCIOT C
METAJIAMH, PEAKINN HEUTPAIU3alMK, [TOTy4YEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHUE OJHOTO MeTajyla JpPyr'MM U3 pacTBOpa COJM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHeimue Kiacchl HEOPTraHUYECKUX
COEMHEHUID.

Hepuonuyeckuit 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
jiemenToB JI. U. MenaeneeBa. CtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHCIUTEBbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBble MONMBITKH KiIacCU(PUKALMK XUMHUYECKUX 3JeMeHTOB. lloHsTHE O
IpyNIax CXOJHBIX 3JIEMEHTOB (ILLUEJIOYHBbIE W IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W UIMHHONEPUOAHAS (POPMBI
[lepuomnueckort cucrembl xumuueckux »diemeHToB . WM. Menneneena.
ITepuonsl u rpynnbl. OU3HMYECKUN CMBICI MNOPSAKOBOTO HOMEpA, HOMEPOB
NeproJa U TpyNibl AIEMEHTa.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 000J10YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnommueckon cucremsl Jl. . MenneneeBa. XapakTepucTuka XUMMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl PaJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U NEPUOIaM.
3nauenue llepuogumyeckoro 3akoHa U llepuoanyeckoil CUCTEMBI
XUMHAYECKUX DJIEMEHTOB Ul Pa3BUTHA Hayku W npakTtuku. J[. . Mennenees —
YYEHBIN U TPAKIAHNH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJisipHAas W HENOJSPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OOpa3IOB BEUIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBHE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT M IIEJIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIUX PUMEPBl  OKHUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX —PEAKIUI
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mexcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHH B 8 Kjacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAaK W TIOHATHM, SBISIOIIMXCS CUCTEMHBIMM JUIA OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE MOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAEIMPOBAHNE, U3MEPEHUE, MOJIETb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
TEN0, 00bEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ComHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadus: armocdepa, rumgpocdepa, MUHEpabl, TOPHBIE MOPOAbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMuYecKas peakiuus

[Tepnonnueckuii 3akoH. [lepuoanyeckast cucteMa XUMUYECKUX AJIEMEHTOB
. N. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAJIbLUSI H HX
COCAMHEHN B COOTBETCTBMU C TOJIOKEHHEM 3JeMeHTOB B llepnomnmueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHune BemiecTBa: BUIbI XUMHUYECKON CBS3U. THIBI KPUCTAJUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIUMXCSA K pasjIdyHbIM KJlaccaMm
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKLUU BEILECTB, MO TEIIOBOMY 3(PdeKTy,
0 W3MEHEHUIO CTEIEHEM OKHUCICHHS XUMHUYECKHUX DJIEMEHTOB, IIO
0o0paTUMOCTH, TIO YYAacCTHIO KaTaau3aropa). JK30- M DHAOTEPMHUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XxuMu4yeckor peakuuu. [lonstue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. I[loHsATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [londarue o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOM pEaKkUuu U
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocraBiieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOM  JTUCCOLIMALIHM. DJIEKTPOJIUTBl |
HEINEeKTpoJauThl. KaTuoHBI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOM cBsA3U. Crenenb auccounannu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunmu woHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEHHs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasza), CIOKHBIX BEIECTB
(xopuga HaTpusl), HUCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLMAILMU KHUCIOT,
1Ies104eil ¥ coJiel (BO3MOXKHO MCIOJIb30BAHUE BUACO MAaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOIIUX MPHU3HAKH MPOTEKAHHS PEaKUUi MOHHOTO OOMEHa
(oOpazoBanue ocajgka, BbIJEJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOINbI0 KAUYE€CTBEHHBIX PEaKUHUd Ha HOHBI,
pelIeHre 3KCIepUMEHTAIBHBIX 3a/a4.

Hemeranibl U MX coeIMHEeHUA

OO6mass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u (pu3nv4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMHUYECKHE CBOWCTBA Ha NpPUMEpe XJopa
(B3aMMOJEHCTBHE C MeTaJJIJaMH, HEMETalllaMH, IIeiIo4aMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMUYECKHE CBOMCTBA, MOJyYEHUE, IPUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XKJIEHUE B MIPUPOJIE.

O6mas  xapakrtepuctuka oanemMeHToB  VIA-rpynnel.  OcobGeHHoCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEeHN OKUcIeHHs. CTpoeHue U pu3nyecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHbBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKUe cBoWcTBa cepbl. CepoBOI0OpO/I,
CTpoeHue, (U3MYEeCKue U XHUMHYecKue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKcHIOB. CepHas KucioTa, (QU3NYECKHe U
XUMHUYECKHEe CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MPOMBILIIEHHOTO
cnoco0a moixyyeHusi cepHoil KucioThl. [Ipumenenne cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTBI, KA4CCTBEHHAs! Peakuys Ha Cynb(ar-noH. HaxoxzaeHue cepel
U €€ cCoeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPY KaIOIIEH CpelIbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JAOXKIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHsS. A30T, pacnpoCcTpaHEeHUE B



npupoe, pu3nueckre U XMMHUIecKre cBoicTBa. KpyroBopor a3ora B mpHpoe.
AMMHuak, ero pu3nvecKre 1 XuMUYECKUE CBOMCTBA, MOyYCHHUE U IPUMEHEHHUE.
Comu aMMmoHMS, HX (U3MUYECKHME M XUMHYECKHE CBOWCTBA, NpPHUMEHEHHE.
KauectBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
¢usnyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCJIOT M crnenuduyeckue). Mcrnonb3oBaHUE HUTPATOB M COJEM aMMOHHMS B
KaueCTBE MHUHEPAJIbHBIX YJI0OpeHHH. XUMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0KIH, 3arpsI3HEHNE BO3AyXa, TOYBBI
1 BogoémoB). Docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckne cBoictBa. Oxcunm dochopa (V) um  dochopHas xkucmiora,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydeHue. Mcnonp3oBanue dpocdatos B
KauyecTBE MUHEPATbHBIX YA0OpEHUH.

O6mass  xapakrtepuctuka aneMeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHCIICHHS. YTIEpOJ, aUIOTPOIHbIE
Moau(UKaIK, paclpoCTpaHEHWE B MPHUPOAC, (UINYECKUE U XUMUYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yraepona B mpupojne. OKcuasl yriepoaa,
X (pu3mveckre W XMMHYECKHE CBOMCTBA, ACHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIyYEHUE U NMPUMEHEHHE. DKOJIOTMUYECKUE TPOOIEMBI, CBSI3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a ri100adbHOTO TOTEIJICHUS] KJIMMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COlM, UX (PU3HMYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBaX Kak o
COEIMHEHUSIX yIyiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIMLUEPHH,
yKCycHass kuciora). llpupoaHble HCTOYHMKK  YIJIEBOJOPOAOB  (Yrodib,
MPUPOJHBIN a3, He(Th), MPOTYKTHI X NEPepabOTKU (OEH3UH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUPaX,
Oenikax, yriieBoJax — M UX POJM B )KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpPraHUYECKUX W HEOPTAaHMUECKUX COCAMHECHU.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOICTBA, NOJYYEHHE U
npuMmenenue. CoenuHeHus: kKpemHusi B npupoje. OOmme mnpencraBieHus 00
okcuie kpeMuus (1V) u kpemaueBoi kucinote. CUIUKATHI, UX UCIOJIH30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelie ctpouteabHble MaTepraibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpodiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENLHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

U3yyeHue oO0pa3lOB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHON
KHCIIOTHI, MPOBEICHNE KAYECTBEHHBIX PEaKIIMi Ha XJIOPHI-UOHBI M HAOIIOACHNE
MPU3HAKOB UX MPOTEKAHMSI, OMBITHI, OTPAXKAIOUINE (PU3NIECKUE U XUMUYECKUE
CBOMCTBa TaJIOr€HOB M HX COEIMHEHHH (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpasliamu XJOpUJOB (TalOreHUIO0B),
O3HAKOMJIEHUE C oOpa3namu cepbl M €€ COCIUHEHUSAMH (BO3MOXKHO
UCIIOIb30BaHUE BHUJACOMATEpPHAIOB), HAOMIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa MoJ JCHUCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTBHI, H3y4YECHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha cyiabhaT-uoH ¢ HaONMI0JIeHHe Mpu3HaKa eé&
NPOTEKaHMs, 03HaKOMJIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PocHOpHBIX yIOOpEeHUH, MojiydeHue, coOupanue, pacro3HaBaHUE U
M3y4YCeHHUE CBOWCTB aMMMaKa, MPOBEICHHWE KAa4eCTBEHHBIX PEaKIMii Ha HOH



aMMoHMA U QochaT-MOH W H3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICMCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), HW3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€ToKk anmMmasa, rpadura, ¢yuiepeHa, O3HAKOMIJIGHHE C IIPOIECCOM
a7copOLMu PacCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YEeHHE, COOMpaHUE, Pacro3HABAHHE U H3YUYEHUE CBOWCTB
YIJIEKUCIOro Ta3a, MPOBEJACHHE KAueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBl W H3yYEHUE IIPU3HAKOB HX IPOTEKAHUSA, O3HAKOMIICHHE C
MPOIYKUHUEH CHIMKATHOW NPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl U UX COCTHHEHUS.

MeTa/uuIbl M X COCAUHEHUS

OOmast xapakTEepUCTHKAa XHMHYECKHMX JJIEMEHTOB — METAUIOB Ha
OCHOBAHMHU UX NOJIOkKEHU B [leprnonnueckon cucreme XuMHYECKUX JJIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTauioB. MeTtayndeckast
CBA3b U METAJUIMYECKAs] KPUCTAIUIMYECKAs PEIIETKA. DIIEKTPOXUMHUYECKUHN Psif
HalpsOKEHUM MeTaIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crocoObl momyyeHuss MeTawioB. [IOHSATHE O KOPpPO3UMM METAIIIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmaBbl (CTallb, YYTYH,
JTIOpPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U TIPOMBIILIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnokeHne B llepuogmueckoi  cucreme
xuMu4eckux 3neMeHToB [. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXKICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (HAa MpUMeEpe HATpus M
Kanug). OKcuAbl U TUAPOKCUABI HAaTpusi W Kanus. lIpuMmeHeHue mIenoYHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepnogmueckorr cucremMe xumuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOCHHE MX AaTOMOB, HAaXOXAcHUE B mnpuponae. PHU3NYECKUE U XHUMHUYECKHE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne cOeauHEHUs Kaablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHnii: nosiokeHue B llepuonnueckoll cucTeME  XMMHUYECKHUX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHHe aToMa, HaXOXAeHUE B mpupone. Ousznueckue u
XUMUYECKUEe cBoWcTBa xene3a. OKcuabl, THApOKCcHabl U conu kenesa (l1) u
xenesa (11l), ux cocras, cBoMCTBA U MOTyUEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 0Opa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, H3Y4YEHUE pE3YyJbTaTOB KOPPO3UH METAUIOB  (BO3MOYKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJCUCTBUSL OKCHIA
KaJIbLIMSI U HAaTpusi ¢ BOAOW (BO3MOXHO HCIIOIb30BAHHUE BHJIEOMATEPHUAIIOB),
MCCJIEIOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJE3A B KUCIIOPOJIE
(BO3MOKHO  HKCIIOJIb30BAHWE BUJEOMATEPHUANIOB), MPU3HAKOB MNPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHusl, KajablKs, aJIOMUHUS, LIMHKA, JKeJle3a
(1) u xenesa (IlI), memu (ll), HaOnromeHWe W OMKMCAHUE MPOIECCOB
OKpalllUBaHUsl IJJAMEHW HWOHAMHU HATpHs, Kalusg M Kaiablus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA LIMHKA, PEUICHUE IKCIEPUMEHTATbHBIX
3a71a4 o Teme «BakHelie MeTaJuIbl U UX COeIMHEHUS.

XuMHA M OKpYKAOLIAA cpeaa



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

XHUMHUUYECKOE 3arpsi3HEHUE OKPY KaroUeil cpenibl (IpeieabHas 10ImyCcTuMas
KOHIleHTpaiusi BemectB, ganee — I[IJIK). Ponp xumum B penieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4eHue o0pa3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIC
MaTrepuabl).

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS YE€pe3 HCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KJIACCH(PUKALMS, NEPHOJUYHOCTb, HAOIIIOICHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOIHUKH,
MOJIYITPOBOJHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOpP,  PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3UYECKHE BEJIUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocuntes, apixanue, ouocdepa, 3IKOCUCTEMA, MUHEPATIbHBIE
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEPATbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE HCKOIIaeMblIe, TOIUIHBO, BOJHbBIE pecypchl.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETrO
o0Opa3oBaHMs JOCTHTAIOTCA B XO0J€ OOY4YeHHMS XMMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHUM C  TPAaJAULHOHHBIMHU
POCCUICKAMHU COIMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPaBUJIAMU U HOPMaMH MOBEAECHUS U CIIOCOOCTBYIOT
IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIN3ALNNA 00YyYarOIIUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYarOLIMXCS
PYKOBOJICTBOBATbCSl CUCTEMON TIO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacUIMpEeHHEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYEeCKOro BOCIIMTAHMS

LIEHHOCTHOTO  OTHOLIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJEIMI0, MOHUMAaHUA 3HAYECHHUS] XUMUYECKOH
HayK{ B KM3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOMN
uHpopmManuen O MNEepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTHM B HAyYHbIX 3HAaHUAX 00
YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEN0BATENbCKOM, TBOPUYECKON W JIPYTUX
BHJIaxX JAESATENbHOCTH, TOTOBHOCTH K pa3HOOOPA3HON COBMECTHOM EATEIbHOCTH
IIPU BBINIOJIHEHUH YUYEOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3[JaHMM  Yy4YEOHBIX  NPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHUMAHUIO ¥  B3aWMOMNOMOIIM B  MpolEecce ATON  y4eOHOM
NEeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHHE M TMOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIIOLIUE
OCHOBY JU/Isl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPA, PEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOAbI, B3aMMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3THUX 3aKOHOMEPHOCTEMN;

MO3HABaTEJIbHbIE MOTHBBI, HAIPABJICHHbIE HAa MOJYyYE€HHWE HOBBIX 3HAHUUI
M0 XWMHHM, HEOOXOJIUMBIC ISl OOBSICHEHHMS HAOMI0JIaeMbIX TIPOILIECCOB H
ABJICHUM, MMO3HABATEIbHOM, MHPOPMALIMOHHON M YUTATEIbCKON KYJIbTYpbl, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIbHOM pabOThl € Y4YE€OHBIMH TEKCTaMH,
CIPaBOYHOM  JIUTEpPATypOil, JOCTYNHBIMH TEXHUYECKHMMH  CpEACTBAMHU
UH(OPMAIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO M MO3HAHUIO, JIOO03HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, IPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIIEHHOCTH U YPOBHSI 00yUY€HUS B
JIabHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpPUSITHE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUS alKOroJisi, HAPKOTHUKOB,



KypeHHs), HEOOXOAMMOCTH COONIIOJIeHUsT TpaBui  0€30MacHOCTH  MpHU
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

5) Tpy10BOr0 BOCHIMTAHHUS:

MHTEpPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil M TpyAa pa3audHOro
poJia, YBOKEHUE K TPYIy U pe3yJbTaTaM TPYAOBOM JIEATEIBHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHMNA MO XWMHHU, OCO3HAHHBIA BBIOOP
WHJIUBUyaIbHOM TPAGKTOPUM MPOJOJDKEHHS 00pa3oBaHHA C  Yy4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEmHOW MPOPECCHOHATLHON NEITEIBHOCTH € Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBAThCSI B MPO(PECCHOHATBHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUS, TIOHUMAHUE LIEHHOCTH 370POBOTrO
u Oe3zomacHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3HUECKOMY U MICUXWYECKOMY 3JI0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, ITOTy4YaeMbIe IPU U3yYEHUH XUMUU, JJIS
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEW MPUPOJHOW CpENoOW, s
MOBBIIICHHUS] YPOBHS 3KOJOTMYECKON KYJIbTYpbl, OCO3HaHHUS TJ100aIbHOro
XapakTepa 5KOJIOTMYECKUX MpOOJeM M MyTed HX PEIICHHs MOCPEICTBOM
METO/IOB XMMUH, IKOJIOTMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranpeAMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHPOBO33PEHUSI OOIICHAYYHbIC TOHATUS (3aKOH, Teopus,
NPUHIMI, TUNOTe3a, (aKT, CUCTEMA, MPOLECC, 3KCHEPUMEHT U JPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABIICHHE O LEJOCTHOM HAyYHOW KApTHHE MHUpPAa, U YHUBEPCAIbHBIC
y4yeOHble AeiCcTBUS (IIO3HABATENIbHBIE, KOMMYHUKATUBHbBIC, DPETYJISTUBHBIC),
KOTOpble o0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOU 1€ATeTbHOCTH.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHHUS MCMOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS NPU OCBOECHUU
3HAHWI: PACKPBHIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMHU MOHSTHUSIMU), UCIIOJIb30BATh
MOHATHUSA JUIsl OOBSCHEHUS OTAENbHBIX (PAKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS
U KpUTEpUM [Js KiIacCU(UKAIMU XHMHUYECKHMX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AHAJIOTUH), EJIaTh BHIBOJBI U 3AKITIOYCHUS;

yMEHUE MPUMEHSTh B TMPOIECCe IMO3HAHMUS TMOHATUA (IPEeIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENU, HUCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTa), XUMUYEeCcKasi opMyia
U YpaBHEHUE XMMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJEIBHBIX  TNPEJICTABICHUNA  BBIABIATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE MPU3HAKM HM3y4aeMbIX OOBEKTOB  —



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

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCIO0JIb30BaTh MMOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI ISl (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH U MPOBEICHUIO
YYEHUYECKUX JKCIIEPUMEHTOB, yMEHME HaOMIoaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTat, GOpMyIUpPOBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITa, UCCIEAOBAHMS, COCTABISAThH
OTUET O MPOJIEIAHHOM padoTe.

Pabora ¢ uHpopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIUIO
pa3IMuYHBIX BUAOB H (OPM TMPEACTABICHUS, IMOIyYaeMyl0 €3 pa3HbIX
HMCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpAaTypa XUMHUYECKOIO COAEpKaHUs,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IuYHbIe METOJIbI U 3alPOChl IIPU MOUCKE U OTOOpE
MH(OpMAMK U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIMMBIX JJIsl BBIOJTHEHUS
y4eOHBIX M MO3HABATEIbHBIX 33]1a4 ONPEAEIEHHOIO THUIIA, TPUOOPETEHUE OIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAaHUSA PA3JIMYHBIX [OUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpEACTaBICHUS
MH(pOpMaMu U WUIIOCTPUPOBATH PELIAEMBbIE 3aa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIONb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydyeOHOH U
HCCIIEIOBATEIbCKON NEATEIIBHOCTH uH(popManuio 0 BIISTHUU
MPOMBIIUIEHHOCTH, CEIbCKOTO0 XO3SIMCTBa M TpPAHCIOPTAa HA COCTOSTHUE
OKpYXarouen MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIE y4eOHbIE JeHCTBUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wiu) JUCKYCCHUHU) TO
CYIIECTBY OOCY>XKIaeMoil TeMbl, (OPMYJIMPOBATH CBOM  NPEAJIOKECHHUS
OTHOCUTEJILHO BBIOJIHEHUS MPEIIOKEHHON 3a/1a4u;

YMEHUS TMPEJCTaBIATh IOJYYEHHBbIE Ppe3yJbTaThl IO3HABATEILHON
NEeSATEIbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTaxX; JenaTh MPE3eHTALHNI0
pEe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1adopaToOpHOTO
OTIbITA, JTA0OPATOPHOHM PaOOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

YMEHHUSA Yy4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM U MCCIEIOBATENbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3ZHUKAIOLIMX MPOOJEM HAa OCHOBE yué€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3unvii  (0OCyXJeHus, OOMEH MHEHHUSMH, «MO3TOBBIE  IITYPMbD»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUH, OINpEIETICHHE KPUTEPUEB IO OLECHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbBIE YHMBepPCcaJbHbIE Yy4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMpPEAENSITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYLIECTBIISATh, KOHTPOJIMPOBATh U MPHU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BEIOUpaATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YU4EeOHBIX
U TIO3HABATEJIbHBIX 337]a4, CAMOCTOSITEIBHO COCTAaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM JCHUCTBUU MPU BBIINOJHEHUM 33JaHUM C YYETOM



ITOJIyYEHHUS] HOBBIX 3HAHHUI 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOM LIEJIA, YMECHHE
WCIIOJB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMbleé B YCIOBHUH
3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHUIO 00S3aTEIBbHOIO

COJIep’KaHusl, YCTaHOBJICHHOTO JaHHOM (eaepaibHOl pabodeil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOIUMUCS Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOObI
NEUCTBUM, creurudpuyeckue JUisi TpeAMETHOM o001acTu «XUMHS», BUIBI
JNEATEIIBHOCTH 110 TOJy4YEHUIO HOBOIO 3HAHUWA, €ro HWHTEPHpETaluH,
peoOpa30BaHUIO M PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K koniy oOyuenus B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MMOHATHMI: aTOM, MOJIEKYJIA,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS
Macca, MaccoBas JO0JIsI XUMHYECKOIO OJJIEMEHTA B COCIWHECHUH,
MOJSIpHBIH ~ 00BEM,  OKCHJO,  KHUCJIOTa,  OCHOBaHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMHAYECKasl pPeakius,
KJIacCU(PUKaLMA PEaKLHii: peaKIMi COCTUHEHNUS, PEAKLIUU PA3JI0KEHHUS,
peakuMM 3aMEUIeHUs, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peakiuu, TerioBoi 3pheKT peakuuu, AIpo aToMa, FIEKTPOHHBIN CIION
aToma, aToMHas opOWTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJSIpHAsE W HEMOJSApHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Js BellecTBa (IPOLEHTHAs
KOHLIEHTpa1usi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IIOHATHU W
MPUMEHSThH 3TU MOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e HCMOJb30BATh XUMHUYECKYID CHUMBOJIMKY JUIsl COCTaBleHUs (OpMyT
BEIIECTB U YPAaBHECHUN XMMUYECKUX PEAKIIUA;

e ONpEAeNATh BaJE€HTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHMSIX, CTENEeHb OKHUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIAaccy
COEIMHEHHI Mo (QopMyiaMm, BUJI XUMHYECKOW CBsA3M (KOBaJEHTHas U
MOHHAs1) B HEOPTaHUYECKUX COCUHEHUSX;

e packpbiBaTh cMbIch [lepmogmueckoro 3akona J[. M. Menpaeneena:
JEMOHCTPUPOBATh IMOHHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIEMEHTOB OT MX MoJiokeHus B [leproanueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChI BEIIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOraJpo;

e OIMCHIBATh U XapakTepu3oBaTh TabiuuyHyro (opmy lleproguyeckoit
CUCTEMBl XHMHUYECKHX DJIEMEHTOB: pAa3JIU4YaTh IIOHATUS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnmna)y, manbie
1 OOJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPhIE UMEIOTCS B
tabune «llepuogmyeckas cucrema xumudeckux sjemeHToB . .
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIlIee Yucio
AJIEKTPOHOB U paclpeeICHUE UX O JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  JJIEMEHTHI,  HEOPTaHWYECKUE
BEILIECTBA, XUMUYECKHUE PEAKIUU (110 YHCIYy U COCTaBY yYaCTBYIOIIUX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3D (]exTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIAaccoB,  IOATBEP)KJAas  ONHCAHME  IpUMEpPaMHu
MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;
MIPOTHO3UPOBATh  CBOWMCTBA BEIIECTB B  3aBHCUMOCTH OT MX
KAUueCTBEHHOTO0 COCTAaBa, BO3MOYKHOCTH MPOTEKAaHUS XHMHYECKUX
MPEBPAILCHUN B pa3JIUYHBIX YCIOBUSX;

BBIYMCIIATH OTHOCUTENBHYIO MOJIEKYJSIDHYI0O W MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOTO »3JeMeHTa Mo ¢dopMyIie
COEIMHEHHS, MAacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpPE, NPOBOIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

MPUMEHSTh OCHOBHBIE OMEpaIlUd MBICIUTEIBHON AEATEIbHOCTH —
aHaM3 W CHHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEMaTU3alHIO,
KJIACCU(PMKALIMIO, BBISBICHUE MPUYMHHO-CIECCTBEHHBIX CBS3€M — IS
M3YUYCHHS] CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIHii, €CTeCTBEHHO-
Hay4yHblE  METOAbl  NO3HAHUS —  HAONIOJIEHWE, HU3MEPEHHE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYyIOW U
Ja00paTOpHBIM 00OpPYJIOBAaHMEM, a TaKXE€ IMpaBUiIaM OOpallleHUs ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMUYECKUE HKCIEPUMEHTHI 10
pacno3HaBAHMIO PACTBOPOB MIEIOYEH UM  KHCIOT C IOMOIIBIO
MHJUKATOPOB (JaKMYyC, (eHOI(PTAIIEUH, METUIIOPAHXK U IPYTHE).

KOHIly oOyueHus B 9 KJiacce NMpeaAMETHbIE pe3yJibTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YAIOIIMXCS YMCHHIA:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUIN
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHS, XUMHMUYECKas peakiusi, XUMHUYECKas CBSI3b, TEIJIOBOM
3 dekT peakiuu, MOJb, MOJSPHBIA O0BEM, PacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTUYUECKAS TUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHUE M  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKasi CBI3b (KOBaJEHTHas,
WOHHAs, MeTAJUIMYECKas), KpUCTAUIMYeCKass pemeTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeaeabHO
nonyctumas konuentpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUIsl COCTaBjieHUsA (popMy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

OTPENENIATh BAJCHTHOCTh U CTENEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIWHEHUSIX Pa3JIMYHOTO COCTaBa, IMPUHAIJICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUMHEHUH mo ¢dopmysam, BH]
XUMUYECKON CBs3U (KOBaJIGHTHAsl, HWOHHAsA, MeETaUIMuecKas) B



HEOPTaHWYECKUX COCIUHEHUSX, 3apsij MOHA TI0 XUMUYIECKON dopmyie,
XapakTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHIA,
THUIT KPUCTAJUTHYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn llepuonmueckoro 3akona J[. WM. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro0 TOHMMAaHHE: OMHCHIBATh W XapaKTEepPU30BaTh
Tabnuanyto Gopmy Ilepruonnueckoid CHCTEMbI XUMUYECKHUX JICMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymma)» u «moOodHas
noarpynma (b-rpymma)», Mansie W OOJBIIHE MEPUOMABI, COOTHOCHUTH
0003HaUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPUOJWYECKON Tabmuie, ¢
YUCJIOBBIMH ~ XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB XHMHYECKUX
AMEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCIO JIICKTPOHOB H
pacrpenesieHue UX IO JJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JIECMEHTOB U MIX COSAMHEHUN B
mpeaenax MajblX MEPHOJ0B W TJIABHBIX MOATPYIIT ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XWMHYECKHE  DJIEMEHTBI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy M COCTaBY YUaCTBYIOIIUX B
peaKIMy BEIIECTB, M0 TEIIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKUE XUMUUECKUE
CBOMCTBAa TIPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEP)KIAsi OIHMCAHUE
MpUMEPaMH MOJICKYJISIPHBIX M MOHHBIX YPaBHCHHH COOTBETCTBYIOITUX
XUMHAYECKUX PEAKLINN;

COCTABJISITH yPAaBHEHHUS DJCKTPOJUTUYECKON JTHUCCOIUAIIN KHUCJIOT,
HIEJI0YEd W COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS DPEaKIUN
HOHHOTO  OOMEHA, ypaBHEHHMS  pEaKIud,  IOJITBEPKIAOITNX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca dTUX PeaKIUid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJSPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHWMHYECKOrO »JJeMeHTa Mo (opMmyre
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOpPE, IPOBOAUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKIINN;

coOofaTe NpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM MOCYyJIoM W
7a00paTopHbIM 00OpYJIOBaHMEM, a TakKe IpaBuUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH II0 BBIMIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOMPAHUIO
ra3000pa3HbIX BEHIECTB (AMMHUaKa U YIJIEKUCIIOTO rasa);

IPOBOJUTh  PEAKIIMH, TIOJATBEPXKIAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pPACHO3HABATh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cuamkar-, cyibdart-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYCHHBIX METAJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIICCTB;
NPUMEHATh OCHOBHBIC OIEPAlldd MBICIIUTCILHON JIEATCITLHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AIHIo,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBSI3CH — JUIA M3Y4YEHHUsS CBOHCTB
BCIIECTB M XUMHUYCCKUX pEaKIMi, €CTECTBEHHO-HAYyYHBIC METOIbI



MO3HAaHUS — HAOJIO/IEHNEe, U3MEPEHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KouunyecTBO 4acoB
Ne DJIeKTPOHHbIe (LM (POBbIE)
pa3zeJioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoTsI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE MOHATHSA
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 » bubmuorexa [JOK
' U [IPaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTeTLHOCTH YeJIOBEKa
12 BemmecTBa 1 XuMHUECKHE 15 1 bu6nuoreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢c
Hroro no pazneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BelllECTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [Moustue 06 oKcHuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o 3 1 bubmmoreka [JOK
' KHCIJIOTaX U COJISIX https://m.edso0.ru/7f41837¢c
53 Bopa. PacTBopsl. 5 1 1 bu6mmoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI EuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka L1

COE€IUHEHUN

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 pazneny 30

Paznea 3. llepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

[Tepuonuueckuii 3aKOH U

[Teproauueckas cucrema
bubmuorexa [JOK

3.1 XUMHUYECKHUX AJIEMEHTOB
[ https://m.edsoo.ru/7f41837c

. . Menneneena.

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHO- 8 1 bubmuorexa [IOK
' BOCCTAaHOBUTEIIbHEIE https://m.edsoo.ru/7f41837c
peakiumn
bubnuoreka [IOK
4!
TOTO Mo pasAery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 4 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

HaumeHoBanue KoauvecTBo yacoB
Ne DJIeKTPOHHbIe (LM (pPOBbIE)
pa3zeJioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NPorpamMmMsbl padoTbI padoThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
IToBTOpEHUE U
11 yrayOieHue 3HaHu! 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeioB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIIHiA
DNEeKTPOIUTHYECKAS
13 IUCCOLIHAIIHA. 8 1 1 bu6nuoreka [IOK
' XUMUUECKUE PEAKIMHU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. Hemerasuibl U MX cOeIMHEHMSI
O61as xapakTepucTUKa
0 P P bubmmorexa [JOK
2.1 XUMHYECKHX JJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTUKa
P P bubmmorexa [JOK
2.2 XUMUYECKHUX DJIEMEHTOB 6

VIA-rpynmsl. Cepa u eé

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

COCONHCHUA
OO01mmas xapakTepucTUKa
53 XHUMHUYECKUX DJIEMEHTORB 7 bubmuorexa [JOK
' VA-rpymist. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mas xapakTeprcTUKa
XUMHUYCCKUX IJICMCHTOB B 6 ]_IOK
nOJIMOTEeKa
2.4 IVA- Y%
P }iHHH riepoa 8 https://m.edsoo.ru/7f41a636
KpPEMHHHU U UX
COCONHCHUA
Hroro no pazneny 25
Paznen 3. Metaiibl M UX COeIMHEHMSI
31 OO6mue cBoiicTBa 4 bubmuotexa [JOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTallIb U 16 bu6nuoreka [IOK
' WX COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pazgen 4. Xumus U oOKpyKammas cpeaa
41 BemectBa 1 Marepuasl B 3 bubmmoreka [JOK
' KW3HH YeJIOBEKA https://m.eds00.ru/7f41a636
Hroro no 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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ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Ne KosunvecTBO 4acoB
JJIeKTPOHHbIE
1| Hara undgposbie
Tema ypoka KonTpo/bHble IIpakTHYecKHe
/ Beero U3y4YeHHUst o0pa3oBaTe/IbHbIE
padoThbI padoThI
n pecypcsl
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
JKW3HU yesoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BENIECTBA Oc
bu6mmorexa [IOK
[TonsTHE 0 METOAAX TTO3HAHMUS B
1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[IpaxTnueckas padora Ne 1
bu6mmoreka [JOK
«IIpaBuia paboTsl B 1aboparopun
, 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C dc
1abopaTOpHBIM 000PYIOBAHUEM o
bu6mmorexa [IOK
UYucThle BEmecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[IpakTuueckas padbora Ne 2 bubnuorexa [IOK
«Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKH TIOBAPEHHOM COJIN)» c8
ATOMBI U MOJIEKYJIbI 1 bubmmorexa [JOK
4 https://m.edsoo.ru/ff0d2a



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

6¢

XUMHUYSCKUE DJIEMEHTHI. 3HAKH

bu6mmoreka [JOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocThie u C0KHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMU4eckas popmyia bubmorexa HOK
10 ' pMyJa. https://m.edsoo.ru/ff0d2ea
BanentHOoCcTh aTOMOB .
XUMHYECKHUX JJIEMEHTOB -
OrtHocuTeNnbHAs aTOMHAsI Macca. bu6mmoreka [JOK
11 | OtHocuTenbHasE MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 1011 XMMUYECKOTO bubmorexa [JOK
12 A https://m.edsoo.ru/ff0d35
3JIeMEHTa B COEIMHEHUH oc
bu6mmoreka [JOK
K €CTBO BenlecTBa. Moub.
13 OJIFICCTBO BEILECTS e https://m.edsoo.ru/ff0d52
MounsipHas macca
30
dusnyeckue 1 XUMHIECKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs a
15 | Ilpu3Haku u ycinoBuUs IPOTEKaHUS bubmuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
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

XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a

16

3aKOH COXpaHEHHUs MaCChl

bu6mmoreka [JOK

16 | BemecTtB. XUMHUUECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHHUS 88
Brrunciienus kojmuecTBa, MacChl bubnuotexa [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEAKIIUi 08
Krnaccudukanus XuMruueckux

eaKuui (CoeqMHEHUS bubmmorexa LHOK

18| P ’ https://m.eds00.ru/ff0d3f3
pa3nIoKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBI1- bubnuotexa [JOK

19 | »sumuknonenuct. O6o0IIeHNHE U https://m.edsoo.ru/ff0d40
CHCTEMATHU3ALUA 3HAHUH c4
KonTtponbHast pabora Nel no reme bubnnorexa [JOK

20 | «BemecTBa U XMUMHYECKHE https://m.edsoo.ru/ff0d42
peaKIum» 90
Bo3ayx — cmechk razos. Cocras bu6mmorexa [IOK

21 | Bo3myxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BeuiectBo. O30H 8e
Ou3nYecKue 1 XUMHUIECKHE
CBOWMCTBA KHCIIOpoa (peakiuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46
okuclienus, ropenue). [Toustue 14
00 okcuaax =

23 | CnocoObl momyueHus KUCIOpoaa bubnmoreka [JOK



https://m.edsoo.ru/ff0d3a16
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

B JIa0OpaTOpUH U
IpOoMBILIEHHOCTH. [IprMeHenue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuueckoit
peaKIyu, OHSATHE O

bu6mmoreka [JOK

24 | TepMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHUYECKHUX 90
peaKIuax
TormmuBo (HedTh, Yroiabh U METaH). bubnunoreka [JOK

25 | 3arps3HeHue BO3ayxa, CHOCOOBI https://m.edsoo.ru/ff0d4c
€ro Mpea0TBPaICHHS 4a
[IpaxTuueckas padora Ne 3 o
teMme «llonydenue u cooupanue bubmorexa LHOK

26 Y P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUICHUE eT0 9
CBOMCTB» =
Bomopon — snemeHT u nmpocToe bu6mmoreka [JOK

27 | BemectBO. HaxoxneHnue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnyeckne U XUMUYECKHE bu6mmoreka [JOK

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

bu6mmorexa [IOK
29 | TlonsTHE O KMCIOTaX U COJAX https://m.edsoo.ru/ff0d50
d2

CriocoObI ONTy4YeHHUS BOAOPOIa B bubmorexa LHOK

30 Y Aopoa https://m.edsoo.ru/ffoddd

nabopaTtopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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

[Tpaktuyeckas padora Ne 4 o
teme «Ilomydenue u cobupanue

bu6mmoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/A, U3yUYCHUE €T0 )
CBOICTBY» -
Mosipablii 00bEM ra3oB. 3aK0H bubmmorexa LHOK

32 https://m.edsoo.ru/ff0d54
ABorazipo 2e
Brrunciaenus o0b€Ma, KOJIUYECTBA BuG OK
BEIIECTBA ra3a Mo ero U3BECTHOMY nbmaotexa 1

33 https://m.edsoo.ru/ff0d55
KOJ'II/ILIGCTBy BCIIECCTBA NJIN aO
00BEMY o
Beruucienust 0068MO0B ra3oB 110 Bu6 OK
YPaBHEHHIO pEaKIy Ha OCHOBE 1 ?HOTeKa 1

34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 038
dusnueckre 1 XUMHUECKHE Brbmmotexa HOK

35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 7
CocraB ocHoBauuii. [Tousarue 00 Bubmiorexa ITOK

36 https://m.edsoo.ru/ff0d59
WHMKATOpax 02
Boga kak pactBopuTeNb. Bu6 OK
Hacruimennrsle 1 HeHaChIIIEHHbBIE ubmaorexa [

37 https://m.edsoo.ru/ffodsh
pacTtBOpbl. MaccoBast 10Jist 40
BEIECTBA B pacTBOPE -

38 [IpakTuueckas padora Ne 5 o bubnmoreka [JOK

teme «IIpurorosiienne 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 OIpeACIEHHON MacCOBOM 10JIEr
pPacTBOPEHHOTO BEILIECTBA»

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopona. Boga» 42
OKcupl: COCTaB, KiIacCU UKL bubmorexa LOK

40 AR ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

de

[Tonyuyenue u xXumMu4eckue bubnuorexa [JOK

41 | cBOKCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCHIOB 4e
OcHoBaHUA: COCTaB bubmmorexa LIOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKIJIaTypa ca
IlonydyeHne n XUMHUYECKHUE bubmorexa [IOK

43 Y . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHUI ca
KucaoTel: cocras bubmiorexa HOK

44 ) ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKJIaTypa 9
[TonyueHue U XUMHUECKHE bubmmorexa [TOK

45 uy https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Conu (cpennue): HOMEHKIIATypa, bubmuoreka [JOK

46 | crmocoObI MOTy4YCHHUS, https://m.edsoo.ru/00ad94
XMMHYECKHE CBOWCTBA 74

47 | TlpakTtuueckas pabora Ne 6. bubnuorexa [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/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMeEHTAIBHBIX
3aj7a4 1o Teme « OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/00ad9b
7c

I'enernueckas cBsi3b MEKIY

bu6mmoreka [JOK

48 | xilaccaMu HEOpPraHHMYECKUX https://m.edsoo.ru/00ad9a
COCIMHEHHUI 50
O06001IeHNE U CHCTEMATH3ALIHS bubmmorexa [TOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHoOBHBIC KJIacCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoOeAMHEHUN" la
[TepBbie MOMBITKH
bu6mmoreka [JOK
KJIACCU(UKAIINN XUMHUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJIHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /I, U. 2¢
MeHeneena N
bu6mmorexa [IOK
53 | Ilepuonsl, TpyIIIbL, HOATPYIIIBI https://m.edsoo.ru/00ada5
2c
bub6mmoreka [JOK
Crpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX saep. M30Tombl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3J1eKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [JOK

55 . https://m.edsoo.ru/00ada6
[Tepuonnueckoii cucremsi /. U. be
Meunneneena T
XapakTepucTuka XMMHU4YE€CKOTO
bu6mmoreka [JOK
JJIEMEHTA 110 €0 IIOJIOKEHUIO B
56 N https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuoreka [JOK
3aKOHA /IS Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
y4€HbII, IEAAror U rpakJlanuH _
bu6mmorexa [IOK
DNeKTpOOTPULIATETLHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIJIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas xuMHYECKas CBA3b https://m.edsoo.ru/00adac
34
bu6mmorexa [IOK
KoBanentnas nomnsipas
60 https://m.edsoo.ru/00adaa
XUMHYECKAS CBSI3b
b8
bu6mmoreka [JOK
KoBanientHast nenomnsipHas
61 https://m.edsoo.ru/00adaa
XUMHYECKAS CBI3b
b9
bub6mmoreka [JOK
62 | CreneHsb OKUCIEHUA https://m.edsoo.ru/00adae

28



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

bubmuoreka [JOK

OKHUCIIUTENRHO-
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIBHBIE PEAKITUN 76
bubmuoreka [JOK
64 | OxucauTen U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XumMuyeckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuoreka [JOK
PesepsHElil ypok. O000IIEHNE U
66 p P fu 1 https://m.edsoo.ru/00adb3
CUCTEMAaTH3alNs 3HAHUN 3¢
. bu6mmoreka [JOK
Pese ok. O000mIeHNe
67 PBHEIH YPOK iu e 1 https://m.edsoo.ru/00ad9c
CHCTEMATH3alUs 3HAHUH 02
. bu6mmoreka [JOK
Pese ok. O000eHne
68 PBHBIM YPOK 111 e 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alus 3HAHUI o6
OBILIEE KOJIMYECTBO HACOB 68

[10 ITIPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne Koan4yecTBO 4acos
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bceero U3YYeHH s o0pa3oBaTe/ibHbIE
/ padoThI padoThbI
pecypcbl
n
[lepuoauueckuii 3aK0OH.
bu6mmoreka [IOK
Ilepnonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. o
N. MenneneeBa B
3aKOHOMEPHOCTH B
W3MEHEHUHU CBONCTB bubmorexa [JOK
1 https://m.edsoo.ru/00adb6b
XUMHYECKHUX JIEMEHTOB 5
MIEPBBIX TPEX MEPHUOI0B B
Knaccugukanus u bubnuorexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BELIECTB 2
Buasl xumMuueckoil CBA3U U bu6mmorekxa [JOK
THIIBI KPUCTATUIMYECKHUX 1 https://m.edsoo.ru/00adbac
perméTox 6
KonTponbnas pabota Nel
no teme «[loBropenue u
yrayOseHre 3HaHUH 1 1
OCHOBHBIX Pa3JIeJIoB Kypca
8 Kiacca»



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 bubnnoreka [JOK
6 XUMHUUYECKHUX PEaKLMi 10 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[Ionsatue o ckopoctu
. bu6mmoreka [JOK
XUMUYECKON PEaKIuu.
7 https://m.edsoo.ru/00adbe9
IlonsATHE 0 TOMOI'CHHBIX U .
reTePOTCHHBIX PEaKIUIX -
IIonsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuy U c
MOJIOKCHUE XHUMHUYECKOTO -
paBHOBeECHUS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAaHOBHUTEIILHBIC https://m.edsoo.ru/00adcad
peaxkmuu [
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanuy. CHIbHEBIC U 8
CITa0bIe AIMEKTPOIIUTHI -
bu6mmorekxa [JOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peaximit
8
XHUMHUYeCKHe CBOMCTBA
. bu6mmoreka [JOK
KUCJIOT ¥ OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE MpPECTAaBICHUNA 00
AIEKTPOJIUTUYECKON

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/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranun

XUMHYECKHE CBOUCTBA

coJieii B cBETE bubmuorexka [JOK
13 | mnpencraBieHmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
bu6mmoreka [IOK
[TonsiTue 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
conei
4
OGoGmetne i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cHCTeMaTU3alys 3HaHUH )
[TpakTuyeckas padora Ne 1.
bu6mmorexa [IOK
«Pemienue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTAITBLHBIX N
3a71a9u» B
Konrponbnas padora Ne2
1o TeMe
bu6mmoreka [JOK
«DNEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIUAITNS. 0
XHUMHUYECKUE PEAKIINHN B B
pacTBOpax»
OOmas xapakTepuCcTHKa
P P bubmuoreka [JOK
raJIoTeHOB. X MMHYCCKHE
18 . https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMeEpe 9
XJiopa h
19 XmopoBogopoa. CossiHast but6mmoreka [IOK



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

KHCJIOTa, XUMHNYCCKHUC
CBOICTBA, MTOJTY4YEHHUE,
pUMEHEHHE

https://m.edsoo.ru/00adel10
4

[IpakTuyeckas padora Ne 2
1o reme «Ilonyuenue

bu6mmoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJITHOM KHCJIOTBHI, .
U3y4eHHUE €€ CBOUCTBY» B
Brerancnenus mo
bubmuoreka [JOK
YpaBHEHUSAM XUMUUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OJANH U3 g
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO01mas xapakTepucTHKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl a
AmoTponHbie
MOIU(PUKAITUN CePBI.
¢ P N bubmuoreka [JOK
Haxoxnenue cepol u €€
23 N https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. a
XUMHUYECKUE CBONCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
24 buznyecKkue 1 XuMHUYECKHe https://m.edso0o.ru/00ade80
CBOMCTBaA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XMMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

8



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
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIS)KAIIe B OCHOBE

IPOMBIIIJICHHOT'O CI10C00a bubmmorexa [IOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KUCJIOTBI. XUMHYECKOE a
3arpsi3HEHUE OKPYKAIOLIEH
Cpeabl COSTMHEHUSIMH CEPBI
Brruucnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJa IPOAYKTA https://m.edsoo.ru/00adec8
peakmuu a
OO011ast xapakTepUCcTHKa
351eMeHTOB V A-rpymiibl. bubnuorexa [JOK
28 | A3ort, pacpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoze, Gpuzndeckue u 6
XUMUYECKHE CBOKCTBA
AMMHUaK, ero punveckue bubnnorexa [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
HOJy4YeHHE U IPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no teme «Ilomyuenue bubmmorexa [OK
30 y https://m.edsoo.ru/00adf18
aMMMaKa, U3y4yeHHe ero 0
CBOMCTB» =
A30THas KucoTa, e bu6mmorexa [{OK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
bubnuorexa [IOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edsoo.ru/00adf51



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
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MUHEPAIIbHBIX
yaoOpeHuii. XuMHu4eckoe
3arpsi3HEHUE OKPY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

|00

®ochop. Okeun dhocdopa
(V) 1 dhochophas kucora,

bu6mmoreka [IOK

33 https://m.edsoo.ru/00adf68
buznyecKkue 1 XUMUYECKHE a
CBOIICTBa, MOJIy4EeHUE B
Hcnons3oBanue pocdaron
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenwuii. 3arps3HeHue https://m.edsoo.ru/00adfc2
MIPUPOTHON CpeIbl 0
dbocdaramu
Yraepon,
bu6mmorexa [IOK
pacnpocTpaHEeHUE B
35 https://m.edsoo.ru/00adfd9
npupoe, GU3NYeCcKue u c
XUMHUYECKHE CBOHCTBA -
Oxkcunsl yraepozaa, ux
du3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 | cBoiicTBa. DKOJIOrHYECKHE https://m.edsoo.ru/00adfeb
po0JIeMbl, CBSI3aHHBIE C €
okcuziom yriepoaa (1V)
N bubmuoreka [JOK
VYronbHas KucaoTa u eé€
37 https://m.edso0.ru/00ae006

COJIn

c



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
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [JOK

38 | yraekwucioro rasa. https://m.eds00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasIbHBIC TOHSATHUS
bubmuoreka [JOK
00 opraHMYeCcKuX
39 https://m.edso00.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSX yriepoa -
. bu6mmoreka [IOK
Kpewmnuii u ero
40 https://m.edso0.ru/00ae080
COCTUHCHHUS .
[TpakTiueckast padborta Ne 5.
Pemienue
bu6mmoreka [IOK
AKCIIEPUMEHTATbHBIX 3a7a4
41 . https://m.edso00.ru/00ae0bf
o TeMe «Baxuerue )
HEMETaJUJIbl U UX B
COCTMHECHUS»
Konrtponbnas padora Ne3
. but6mmorekxa [JOK
o TeMe «Baxuenue
42 https://m.edsoo.ru/00ae0el
HEMETaJUTbl U UX g
COCTUHECHUS» =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorekxa [JOK
43 MeTaJlI0B. MeTaiinueckas https://m.edso0.ru/00ae103
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