





HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npencrasiieHHbIx B PI'OC OO0, a takxke Ha OCHOBE (eaepaibHON pabdoueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENoJiaBaHus Y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHUE O LENSIX, OOIIeH cTpaTeruu
oOyueHHusl, BOCIIUTAHUS M Pa3BUTUS OOYyYAIOUIMXCA CPEICTBAMHU Y4eOHOTO
mpenMera,  yCTaHaBIMBAaeT  o0Os3aTeNbHOE  MPEAMETHOE  COJACpIKaHHE,
MpeayCMaTpUBaET PACHpPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM W TeMaM MPOrpaMMbI 1O XHWMHH, OIpeAessieT KOJUYECTBEHHBIE U
KauyeCTBEHHbBIC XapaKTePUCTHKHU COoJIepKaHus, PEKOMEHTyEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTelbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl, a TakKe TpeOOBaHUIA
K pe3yibTaraM OOy4YeHHS XHMHH Ha YpOBHE IeJied M3y4eHHs MpeaMera u
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYarollerocs mo
OCBOCHHIO Y4EOHOT0 COJIEp KaHUSI.

3HaHWE XMMHU CIYXHUT OCHOBOH IJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJb UrparoT GopMHUpPyEeMbIE XUMHUEH MPEICTABICHHS O B3aMMOIPEBPAIICHHIX
SHEPrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJAC, O MyTAX PEIICHUS TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3alli  BO3MOXXHOCTEH I CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPbl JIMYHOCTH, €€ oOmed u QPyHKIHMOHAIHHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB HUX CaMOCTOSITENbHOW y4eOHOW NeATeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIENOBATENIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HM, TaK U B PO(HECCUOHATILHON ACSITEbHOCTH;

3HaKOMHUT CO CMEeNU(UKON HAy9IHOTO MBIIIICHHUS, 3aKJIabIBA€T OCHOBBI
[EJIOCTHOTO B3IJIAJa HA €AUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4yHBIM 3HAHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs creuudukoit
cColepKkaHusi y4eOHOTO TMpeaMeTa, KOTOpPBIM SBISETCS  MeAarornyeckKu
aIaNTUPOBAHHBIM OTpaKeHHEM 0a30BOVM HAYKH XMMUHU Ha OMPEACIEHHOM dTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00111er0 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCA CUCTEMBl TEPBOHAYAIBHBIX TMOHSATUN XHUMUH,



OCHOB HEOPraHWYECKOHM XMMHUHU U HEKOTOPBIX OTJAEIbHBIX 3HAYMMBIX MOHSATHI
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 NMoaxoaa K €€ uzyueHuro. CopepxaHue CKIaJbIBA€TCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHCTEMBI MOHATHUH O
XUMUYECKON peakinuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OPraHH30BaHbI 110
MPUHLUIY IOCJIEA0BATEILHOIO PA3BUTHSA 3HAHUI HA OCHOBE TEOPETUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona JI. M. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCS IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOW COCTAaBIIIOIIEM HAYYHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUM MTPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHBIX MpeAMeToB: «OKpyXKarouuid MHUp»,
«bunonorus. 5—7 xknacce» u «Pu3uka. 7 Kmace».

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIMX (HaKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKd, B IPUOOIIEHUH K HAYYHBIM METO/aM MO3HAHUS MpHU
M3YYEHUHU BEIIECTB M XUMHUYECKUX peakiuii, B (OPMHUPOBAHUU U Pa3BUTUU
MMO3HABATEJIbHBIX YMEHHMA M HMX NPUMEHEHUH B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUS
Ba)KHOE 3HAYEHUE MPUOOPENI TaKKUe LI, KaK:

— (OpMHpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJeHHOCTb OOy4YeHHMs] Ha CHUCTEMaTHYeCKoe MpUOOIIEeHUE
00y4JaromuXxcsi K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEIbHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecrieyeHHE  YCJIOBHMH,  CIHOCOOCTBYIOIIMX  HPHUOOPETEHHIO
oOy4aronMMUCs ~ OmNbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, MO3HAHUA U
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMI), MUMEIOIIUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACSATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSCHATH U OLICHWBATH SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3ysl 3HAHUSA U OMNbIT, MMOJYYEHHBIE TPU U3yYECHHH
XUMUH, NPUMEHATh MX NpPH PELICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESATENBHOCTH;

— (¢opMupoBaHue Yy OOy4YalOIUXCS TyMAaHUCTUYECKUX OTHOIICHU,
MOHMMAHUA LEHHOCTH XHMHUYECKUX 3HAHUM I BBIPAOOTKM 3KOJIOTHYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOY4YEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduissi ©  HampaBlIECHHOCTH
JaNbHENIIEro 00y4eHus.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hememwo), B 9 kimacce — 68 wyacoB (2 dYaca B HEJCINIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEUIECTB. ATPETraTHOE COCTOSHHE
BeecTB. [loHsTHE 0 METOaX MO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rsl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

®u3znyeckre M XUMHUYECKUE SABJICHHS. XHUMHUYECKas peakius u e€
MPU3HAKU. 3aKOH COXPaHEHUS MacChl BEIIECTB. XHMHUYECKHUE YPaBHEHUS.
Knaccudukanusa XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEHHs], 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaOOpaTOpHUH
u npuémamMu oOpamieHus ¢ J1abopaTOpHbIM OOOpPYIOBAHHUEM, HW3YYEHUE U
onuvcaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmoieHne pusnueckux (MJIaBJIeHUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTyNKE, KUIEHHE M KOHJEHCALMS BOJbI) U XMMUYECKHX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEIHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJia C KHCJIOTOM)
ABJICHUM, HAOJIOIEHWE M ONHCAHUE NPU3HAKOB NPOTEKAHUS XUMHUYECKUX
peakiuii (pasyioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xejesa ¢ pactBopoM coiu Meau (1), uzyuenne cnocoOOB paszenieHus: CMeceit: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHME,  BbIAPUBAHUE,  JUCTUIUISLMA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPEHHOW COJM, HAOIIOJCHUE WU
ONMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHuE MOJEINIe MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBuTe I HEOPrAaHUYECKHX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT U mpocToe
BeuiecTBo. HaxoxkneHue kucimopoia B MpUpOAE, (PU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenne kuciopoaa. CrnocoObl
MOJIYYCHHS] KHUCJIOpOAa B JabopaTopud W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupojae. O30H — autoTponHast MOAU(PUKALIMS KUCIOPOaA.

TernnoBoit 3pPexT XuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- M DPHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIICHHE MapHUKOBOTO d(hPeKTa, pa3pyluieHue 030HOBOTO CIIOS.

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

MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
HacellieHHbIE M1 HEHACBIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBas [1os1 BemecTBa B PACTBOpPE. XHMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B NpUpoOJE U B KHU3HU yesnoBeka. Kpyrosopor
BOJIbI B PUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcunoB. Dusnmueckne M XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

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

Kucnoter. Knaccuduxanus kuciaor. Homenknarypa kucnot. Ousnueckue
U XUMHYECKHE CBoMcTBa KMCIOT. Psim aktuBHOCcTH MeTauioB H. H. bekerosa.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa comneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHUS U TMpEKpalmleHusi TopeHus (mokapa), O3HAaKOMJIEHHUE C
oOpa3llaMM OKCHUJOB M OINHUCAaHUE HX CBOWCTB, IOJy4YE€HHE, COOUpPaHHUE,
pacrio3HaBaHWE€ U H3YyYE€HHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHNE BUIEOMATEPHATIOB),
HaOmofeHne O00pa3loB BEMIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM PAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HaTpUEM U KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HCCIEAOBAHUE 00pPa3LOB
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAcTBOpax KHCIOT W IIECJIOYEH, HU3YUYEHHE
B3aumozercTeus okcuga meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPATIU3ALNH, [TOTYyYEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 METaula JpPyTMM M3 pacTBOpa COJIM, pEIICHHE
DKCIEPUMEHTANIBHBIX 3aJad N0 Teme «BakHeWlne KiIacChl HEOPTaHWYECKUX
COETUHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MenneneeBa. CtpoeHne aroMoB. XHMHUYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB . WM. Mennaeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
Neproaa U rpynibl JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl Jl. . MenaeneeBa. XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanueckon cucreme /. . Menneneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.
3nauenue Ilepuogmyeckoro 3akoHa U [lepuonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA pa3BUTHA Hayku W npakTtuku. /. 1. Mennenees —
Y4YEHBIN U TPAKIAHNH.

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

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Ipoueccol OKHCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peaklMy pa3IoKEeHUs], COSTUHEHU).

Mexcnpeomemmnunie 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 LIUKIIA.

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

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMHYECKUX JIIEMEHTOB
1. 1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAIbLUUSI H HX
COCAMHEHN B COOTBETCTBMU C TNOJIOKEHHEM 3yeMeHTOB B llepnomnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATUIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT TUINA KPUCTAJUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPTraHUYECKNUX COEAUHEHNIN, TEHETUYECKAs CBSI3b HEOPTraHNYECKUX BELIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEaKLUU BEIIECTB, MO TEIUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
o0paTUMOCTH, TO YYacTHIO KaTaliu3aropa). ODK30- M DHIOTEPMHUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocTn XxuMU4yeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHMYECKMX peakuusx. IloHATne O TOMOreHHBIX U



reTeporeHHbix peakuusx. [lonarne o karanuse. IloHsTHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIHAIONIME HA CKOPOCTh XUMHUYECKON pEakluu u
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJEKTPOHHOTO OajaHca.

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

Peakunu wnoHHOrOo OOMEHa. YCIIOBUS TPOTEKaHUs PEAKIUil HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHMs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasa), CIOKHBIX BEIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoOIEcca JUCCOLMAIMU KHUCIOT,
1Ies104eil ¥ coJiel (BO3MOXKHO MCIOJIB30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJECJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEAKUUW Ha HOHBI,
pelieHre SKCepUMEHTANIbHBIX 33124,

Hemeranibl U MX coeIMHEHUA

OO6miass xapakTtepucTuka rajaoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBUE C MeTaJJIJaMH, HEMETalllaMH, IIe’Io4YaMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMUYECKHAE CBOWCTBA, MOJMyYEHUE, PUMEHEHNE. JleCTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M 4YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka oaneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CtpoeHue u pusndecKkue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cephbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (uU3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKUe U
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MPOMBILIIEHHOTO
crnoco0a moxy4yeHus:i cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAS peakius Ha Cynbdar-noH. HaxoxaeHue cepsr
U €€ coeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. A30T, pacnpoCTpaHEHHE B



npupoe, pu3nveckre u XMMHUUecKHe cBoicTBa. KpyroBopor a3ora B mpupoe.
AMMuak, ero (pu3nUecKre 1 XuMUIECKIEe CBOWCTBA, MOJyYeHUE U IPUMEHEHHE.
Conn amMMoOHUS, UMX (U3MYECKME W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usznyeckue W XMUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCIIOT M crnenuduyeckue). Vcnoib3oBaHUE HUTPATOB U COJIEM aMMOHHS B
KaueCTBE MUHEpAJIbHBIX YJ0OpeHUH. XUMUYECKOE 3arpsA3HEHUE OKpYKaroulen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, IOYBBI
u BogoémoB). Docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun  docdopa (V) u  dochopHas KucioTa,
duznyecKkue U XUMUYECKUE CBOMCTBa, nomyueHue. Mcnonb3oBanue Gocharos B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

O6mass  xapaktepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpOH, alUIOTPOIHBIE
MOAU(DUKALIMKM, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoricTBa. Ancop6uusa. Kpyrosopot yriaepona B mpupoje. OKcuasl yriepoja,
X (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, JNEHCTBUE HA YKUBBIE OpPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHIIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COolM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonbs3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHble TOHATHS OO0 OpPraHUYECKHMX BEHIECTBAX Kak O
COEIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucnora). llpupoaHble HMCTOYHUKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEpepadOTKu (OEH3MH), UX POJIb B OBITY
Y TPOMBIIUIEHHOCTH. [loHSATHE 0 OMONOTMYECKH Ba)KHBIX BEIECTBAaX: KUpPaxX,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmme mnpencraBieHus 00
okcujie kpeMuus (IV) u kpemHueBoit kuciaore. CUIIMKAThI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeire cTpouTebHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpodiemMbl 0€30macHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOM
KHUCJIOTHI, TPOBEICHNE KaUECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOII0IEHUE
NPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpaXxarolue (pU3nyeckue U XMMHYECKHE
CBOMCTBa TaJOr€HOB M HMX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJO0B (TalOreHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HaAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa MoJ JCUCTBUEM KOHLEHTPUPOBAHHOW CEPHOU KHCIIOTBI, U3Y4YCHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaOJMI0JIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HaKOMJIEHHE C (DU3UYECKMMHU CBOMCTBAMHU a30Ta, (ochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BaHUME BHJIEOMATEpPHAOB), 00Opa3laMu
a30THBIX U PocHOpHBIX yIOOpEHUH, MojlydeHue, coOupanue, paclio3HaBaHUE U
U3y4YeHHE CBOICTB aMMMaka, MPOBEJECHHUE KAueCTBEHHBIX pPEaKIUid Ha HOH



aMMoHMA U (QochaT-MOH W H3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBME KOHLUEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEJbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIEH KPUCTALIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIGHHE C TIPOIECCOM
a7copOLMu PacCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHUBOra3a, MOJy4YE€HHE, COOMpaHUE, PACIO3HABAHHE W H3yYEHUE CBOICTB
YIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3YyYEHUE IPU3HAKOB HX IIPOTEKAHUS, O3HAKOMIICHHE C
MPOIYKUHUEH CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHelIe HEMETAIUIBl U KX COCTUHEHUS».

MeTa/luIbl M X COCAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKHUX JJIEMEHTOB — METauIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B llepnonnueckon cucteMe XMMHYECKUX dJIEMEHTOB
. U. MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTaluioB. Metauinueckas
CBSI3b M METAJUIMYECKAsd KPUCTAIINYECKAS PEMIETKA. DIEKTPOXUMUYECKAN Pl
HalpsUKEHUM MeTAIOB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnonydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmaBbl (CTajlb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[Ilemoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckue W XUMHYECKHE CBOWCTBa (HAa NpUMeEpe HATpus M
kanug). OKcuAbl U TUAPOKCHABI HaTpus U Kanus. llpumeHeHue HienoYHbIxX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepuoguueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOXkAcHUE B mnpuponac. PU3NYECKHUE U XUMHUYECKHE
CBOMCTBAa MarHus W Kajaplius. BaxkHeWmmme coeauHEHUs KalbIus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHne B llepuonnueckoll cucreMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
du3znyeckre U XUMUYECKHE CBOMCTBA amtOMHUHMS. AMQOTEepHBIE CBOICTBa
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoXAeHue B npupone. dusznueckue u
XUMUYECKue CBOMCTBa xkene3za. Okcuabl, Tuapokcuabl U conu kenesa (1) u
xenesa (III), ux cocta, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJACUCTBHUSI OKCHJA
KalblUg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOIIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHbI: MAarHUs, KaJIbLIMS, aIFOMUHMS, [IMHKA, Keye3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE IMPOLIECCOB
OKpalllUBaHUsl TJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUAPOKCUIA LMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPABICHUSX.

XHUMHUUYECKOE 3arpsi3HEHNE OKPYKaroUIel cpenbl (IpenenbHas 10mycTuMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHMA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE OHATHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIEeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3MYECKHE BEJIMYMHBI, €IUHHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MMTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAMMbl OCHOBHOT'O OOIIEIro
00pa3oBaHUs JOCTUTAIOTCSA B X0Jie OOYYCHHUS XUMHH B €IMHCTBE Y4eOHOH U
BOCIIUTATEIIbHON  JIESTEIbHOCTH B COOTBETCTBUM C  TPAJAULIMOHHBIMU
POCCHICKMMHU COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH W HOPMaMH IOBEJCHHUS M CIIOCOOCTBYIOT
porieccaM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLIMATM3AIIMKA O0yJarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIell O TMepefoBBIX JOCTHKCHHUSIX U OTKPBITHUSX MHPOBOM U
OTCUECTBCHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHHUIX 00
yCTPOMCTBE MUpa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIEeNOBATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHWW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O W  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEICHHUE U TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEUIECTBE U XUMHUYECKON PEAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHMMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3IX YEJIOBEKA C
MPUPOJTHON CPEAOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTeJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
10 XHWMHH, HEOOXOIHWMBIC JUIsI OOBSICHCHHS HAOIIOJACMBbIX IIPOIIECCOB H
SIBJICHHM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIhCKON KYJIbTYpPHI, B
TOM YHCIIE HABBIKOB CaMOCTOSATEIBbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CcaMOOOpa30BaHMIO, TMPOCKTHOM W  HCCIEA0BATEIHCKOM
NeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS 00y4YEHUS B
JlaJIbHEUIIIEM;

4) popmMupoBaHHs KYJbTYPHI 310POBbSI:



OCO3HAaHHE LIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKU HA 3JJ0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HEMPUATHE BPEAHBIX MPUBBIYEK (YMOTpeOJIEHUS alKoroJisi, HApPKOTHUKOB,
KypeHHUs), HEOOXOJAMMOCTH COOJIIOJICHUS MpaBUI  OE30MAaCHOCTH  TMPH
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajibHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K MPAKTUYECKOMY HM3YUYECHHIO Mpodeccuil U TpyJa paziIuyHOro
poza, yBaXEHHE K TPYAy U pe3ysibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUWA MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHOM  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
NOoTpeOHOCTeH, ycrnemHod NpodecCUOHATBHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpene,

6) 3K0JOrNYecKOro BOCIIMTAHUS

AKOJIOTUYECKU IEJeCO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza »KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil 0OE30MacCHOTO TMOBEJIEHUS TpH paboTe C BeIllecTBaMH, a TakXke B
CUTYyalUsX, YTPOKAIOIINUX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHusl 3a/1ad, CBS3aHHBIX C OKPYXarolled TMPUPOJHOU Cpenou, s
MOBBIIICHUS YPOBHS DJKOJIOTHUECKOW KYyJbTYPhI, OCO3HAHHS TJIOOAIBHOTO
XapakTepa HJKOJIOTMYECKHX TMpOOJieM M IMyTed HX PEIICHUs TOCPEICTBOM
METOJ0B XHUMHUU, FKOJIOTUUECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampenMETHBIX pPE3YyJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApPYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
NpEACTaBICHUE O UEJIOCTHOM HAyyHOW KAapTHUHE MHUpPa, U YHUBEPCAIbHBIC
yueOHbIe ACUCTBUS (TIO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETYJIATUBHBIC),
KOTOpbIe oOecreynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOU eI TeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHUU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBLACISTh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU MNOHITUSIMH ), UCIIOJIB30BaTh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DAaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUHM 7Sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKHE PaCCYyX ACHUSA (MHIYKTHUBHBIE, NI€TYKTHUBHBIE,
10 QHAJIOTHH ), I€JaTh BBIBOJIbI M 3aKJIFOUEHUS;



yMEHUE MPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IIPEIMETHbIE H
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPE/ICTAaBIICHUS — XUMUYECKHUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYecKasi opMmyna
U ypaBHEHUE XUMHUYECKOM pEaKIMU — MPHU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTABICHUN  BBIABIATH WU
XapaKTepU30BaTh  CYIIECTBEHHbIE TMMPU3HAKKM HM3y4aeMbIX OOBEKTOB  —
XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  pPEaKlud, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TNPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

YMEHHUE UCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXK€ B KAayeCTBE OCHOBBI ISl (POPMUPOBAHHS TUMOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npUOOpEeTeHNE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMHU U TMPOBEICHUIO
YUYEHMUYECKHX OJKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OPMYIHUPOBATH 0OOOIICHUS
U BBIBOJBI MO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIEN0BaHUs, COCTABIATh
OTU&T O MPOJIeNIaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHUS, TMOJY4aeMYyI0 U3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEep KaHMUs,
CIIpaBOYHBIE MMOCOOMs, pecypchl VHTepHera), KPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4YHbIC METOJIbI U 3aMPOCHI MPU TIOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISi BBITIOJIHEHHUS
y4eOHBIX U MMO3HABATEJIbHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCIIOJIH30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
OBJIAQJICHUE KYJIbTYpOH aKTUBHOTO WCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSTEIHLHO BBIOMpATh ONTUMAJIBHYIO (OpMY MpEACTaBICHUS
uH(pOpPMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu hopmamu rpaduki ¥ UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaThH B TMpoIecce Y4eOHOM W
HCCIIEI0OBATENbCKOM NEATEeIIbHOCTH uHdopmaruio 0 BIIUSIHUU
MPOMBINICHHOCTH, CEJIbCKOT0 XO3SIIICTBA W TPAHCHOpPTa HA COCTOSHHE
OKPYXKaroIEen MPUPOTHOU CPEIBL.

KoMMyHuKAaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

YMEHHS 33J]aBaTh BOINPOCHI (B XOoJ€ Auanora M (Wiu) JUCKYCCUHU) TO
CYIIECTBY OOCYXKmaeMoil TeMbl, (OpPMYJIUPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEJIHLHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBJISATh IOJYyYECHHBbIE pPE3yJibTaThl I[O3HABATEIbHOU
NEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yIbTaTOB  BBITIOJIHEHUS XMMHYECKOTO OHKCIEpUMEHTa (J1adopaTOpHOTO
OTIBITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MIPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
MO3HABATEIbHOM M  HCCIIEIOBATEIIbCKON  JIESITENIbHOCTH IPU  PEIICHUU



BO3ZHUKAIOIIUX MPOOJEM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB U COTJIacCOBaHUS
no3uiuii  (oOCyxJeHus, OOMEH MHEHHSIMHU, «MO3TOBbIE€  IITYPMBI»,
KOOpAWHAIMSA COBMECTHBIX IEHCTBHUI, OMNpPENEIICHHE KPUTEPUEB IO OLIEHKE
KaueCcTBAa BBIITOJIHEHHON PabOThI U PYTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITENIbHO OMNPEIEIATh LEIN NESITENbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISAITh, KOHTPOJIMPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeATEIIbHOCTh, BEIOMpaTh Hanbosee 3(pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
Y TI03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIOKEHHBIN AJITOPUTM JICMCTBUM TIPU BBINOJHECHUM 33JaHAN C YYETOM
MOJIYYECHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBUE IIOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHON LIEJIU, YMEHUE
UCIIONb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, NPEAJIaracMble B YCIOBHUH
3aJlaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIHHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOH (enepalibHON pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIC OO0YUYaIOIIUMUCS HAy4YHbIEC 3HAHUS, YMEHUSI U CIIOCOOBI
NeUCTBUM, crenuduueckue g MNpeaMETHOM o0xacT «XUMHS», BHUJIbI
JNEATEIBHOCTH [0 IMOJYYEHHUKD HOBOIO 3HAHUs, €ro HHTEPIPETaLNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K koniy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e PACKpPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(oIHOpOIHAs ¥ HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI ATOMHAs
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIPHAs
Macca, MaccoBas JOJisI XUMHYECKOIO DJJIEMEHTA B COEAUHCHUHU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTa,  OCHOBAaHHWE,  COJb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJaccu(UKaIs peakiuii: peakiiui COSANHEHUS, PEaKIIUU PA3I0KEHNUS,
peakiMy 3aMeleHus, peakiuu OOMeHa, SK30- M JHJIOTEPMHUYECKUE
peaKkimu, TEIIoBor 3P (HEKT peakiuu, SApo aToMa, dJIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYECKash CBS3b,
MOJSIpHAsE W HEMOJSIpHAsh KOBAJIGHTHAs CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccoBas J0Jisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUN U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U X MPEBPAILICHUIA;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBICHUS (HOPMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENeNATh BaJECHTHOCTH AaTOMOB  JJIEMEHTOB B  OWMHApHBIX
COCIMHECHUSX, CTEMECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHas U
HMOHHAsl) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpsiBaTh cMbIci [lepuommueckoro 3axona JI. M. Menneneesa:
JEMOHCTPUPOBATh NMOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB



K

XUMHUYECKUX AJIEMEHTOB OT UX Moj0XeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHUs MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyio (opmy [lepuomuueckoi
CUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3iMyaTh TMOHATUS «TrJaBHas
noarpynna (A-rpynmna)» u «nodounas noarpyimma (b-rpymnmna)y, massie
U OOJIbIIIME MEePUOJIbI, COOTHOCUTh 0003HAUYEHHMS, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrema xumuueckux saemeHToB . U.
MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAll sapa, oOIIee YHuCIo
AJIEKTPOHOB U paclpe/IeICHUE UX IO JIEKTPOHHBIM CIIOSIM);
KJaccu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE peaKINu (M0 YUCITY ¥ COCTaBY YYaCTBYIOIIUX B
pEaKIIMM BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3UYHBIX  KJIAcCOB,  MOATBEpPXKJas  ONHUCAHUE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUIA;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWMHUYECKHX
IPEeBPAILCHUN B PA3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIDHYI0O U MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOTO »3JIeMeHTa 1o (opmyle
COCIMHEHUS, MACCOBYIO [IOJIIO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

PUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEIFHON JIEATeTbHOCTH —
aHaJM3 ®W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3AIHUIO,
KJ1acCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBS3eU — IS
U3YYCHHUS] CBOWCTB BEIIECTB M XHUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbI  TO3HAHUS —  HAONIOJEHHWE, W3MEpPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

ClieoBaTh MpaBUJiaM  TIOJIb30BAaHUS XMMHUYECKOW TMOCyAod U
nabopaTOpHbIM 000pYJIOBaHMEM, a TaKKe MpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH TI0 BBIMOJIHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BeHIeCTB (BOAOPONAa W KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C  OIPEACIEHHOM MAacCOBOM JOJEH PaCTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJIUTH XUMUUYECKHE DKCIIEPUMEHTHI 110
pacCmo3HABAHWIO PACTBOPOB IMIEIOYEH W KHCIOT C TOMOIIBIO
WHJUKATOPOB (JTakMyc, peHondTaienH, METUIIOPaHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce MpeJAMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIONITUXCS YMECHHUIN:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX MOHATHUN: XUMHUYECKHUN
AJIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEILIECTBO, BAaJCHTHOCTh, AJIEKTPOOTPHUILIATEIHLHOCTD, CTENEHb
OKHCJICHHUSI, XUMHUYECKas peakiusi, XHUMHUYeCKas CBs3b, TEIJIOBOU
ahdexT peakmu, MOJb, MOJSPHBIA 00BEM, PACTBOP, DIEKTPOJHUTHI,
HERJIEKTPOJIUTHI, ANEKTPOJIIUTUUECKAs AUCCOLMALIMS, PEAKLIUU HOHHOTO
oOMeHa, KaTanu3atop, XUMHYECKOe paBHOBecue, oOOpaTHUMble U



HeoOpaTUMbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHHE U  BOCCTAaHOBIICHHUE,
ajoTponus, amM@pOTEepHOCTh, XHUMHUYECKass CBSI3b (KOBAJICHTHAs,
MOHHAs, MeETa/UInYecKas), KpHUCTaIMYecKas pemeéTka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOM pEeaKIH, TMpeaeabHO
nomyctuMas konnentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMUYECKHX TOHSITHH U
IPUMEHSTH 3T MOHATUS NPU ONMCAHUH BEIIECTB U UX MPEBPAIlCHHUI;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JJIsi COCTaBJICHHS (opmyl
BEIIECTB U YPABHEHUM XUMUYECKHUX PEaKIIUi;

OTpEeNeNsITh BAJICHTHOCTh M  CTENEHb OKHUCJICHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTD
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COEIUWHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBsA3M (KOBaJCHTHas, WOHHAs, METAJUIMYecKas) B
HEOPTraHUYECKUX COCIUHEHUSX, 3apsi/i UOHA TI0 XMMHUYECKON GopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHEHUI,
THUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIica Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
Tabiunyto Gopmy Ilepuonnyueckoit cucTeMbl XUMUYECKUX JIEMEHTOB:
paznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpymnmna (b-rpynmna)», manbie W OOJbIIME MEPUONBI, COOTHOCHUTH
0003HaYCHHUSA, KOTOPbIE HMEIOTCS B IEPUOAUYCCKON TabmuIEe, C
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsja sapa, oOIIee 4YHCIO DJIJIEKTPOHOB U
pacmpeneyieHue UX IO OJJIEKTPOHHBIM CJIOAM), OOBACHSTH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB DJIEMEHTOB U MX COSAMHEHUN B
npenenax MajiblX NMEPHUOJOB U TJIABHBIX MOATPYII ¢ YUYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBy YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIIoBOMY d(PdeKTy, Mo M3MEHEHHUIO CTETCHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME U CHEUPUIECKUEC XUMUYECKHE
CBOMCTBAa TPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OIMHUCAHUE
pUMEPaMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHH COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKIIN;

COCTABJISITh YPaBHEHUS DJIEKTPOJUTUYECKOW JTUCCOIUAIMN KHUCIIOT,
IEJI0YEN W COJIEH, MOJIHBIE W COKpAllEHHBIE YPAaBHEHHS pPEaKIUU
MOHHOTO  OOMEHa, ypaBHEHHS  pEaKIui,  IOJTBEPKIAOITUX
CYIIIECTBOBAHHME TCHETHYECKOW CBSI3M MEX]y BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

PacCKpbIBaTh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKITUi
MOCPEJICTBOM COCTABJICHHS JJIEKTPOHHOTO OallaHCa dTUX PeaKITuii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHWSI,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPAICHUN B Pa3TMUHBIX
YCIIOBHSIX;



BBIUUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o ¢opMyiie
COCIMHEHHS, MacCOBYIO JIOJIIO BEIIeCTBA B pPacTBOPE, MPOBOJIUTH
pacuéThI 10 YpaBHEHUIO XUMUYECKON PEaKIny;

coONMIOMaTh TpaBuUia TOJB30BAHUA XUMHUYECKOW TIOCYIOH U
nabopaTopHBIM 00OpyIOBaHWEM, a TaKXe MpaBmia OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBHH C HMHCTPYKIMSMH II0 BBITIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB IO IMOJYYCHHIO W COOMPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIECKUCIIOTO ra3a);

NPOBOJUTh  pPEaKIMH, TOATBEPKIAIONINE KAYeCTBECHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomua-, wuomua-, Kapbonar-, Qocdar-, cunukar-, cynbdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHHMUECKUX BEIIECTB;
OPUMEHSTh OCHOBHBIC OIEpPAllMd MBICIUTEILHON JIESITEIIbBHOCTH —
aHalIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3aIHIo,
BBISIBJICHUE TTPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I U3YUYEHUSI CBOMCTB
BEIIECTB M XUMUYECKUX PEaAKIMi, €CTECTBEHHO-HAYYHbIE METO/IbI
No3HaHUs — HAOJIOJIEHHEe, U3MEPEHNE, MOJICTUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIit u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 0 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeITEIIHHOCTH YeI0OBEKa
19 BemecTBa 1 xuMu4eckue 15 1 0 bu6nunorexa [IOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 0 0 bu6muoreka [JOK
' [MoHsiTHEe 00 OKCHIAX https://m.edso0o.ru/7f41837c
59 Bonopoa. ITonsitue o 8 0 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHe 00 OCHOBAHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI BuG 110K
nOIMOTEKA
2.4 eopraHudec
feopr HHLIU KX 11 1 1 https://m.edsoo.ru/7f41837¢c
COCTMHEHU I
2.5 30 0 0



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Htoro mo pazneny 60

Paznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XUMHYECKHX DJIEMEHTOB 7 0 0
J. 1. MeHaeneena.

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

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 9 ) 0 bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edsoo.ru/7f41837¢c
peakiuu
bu6nuorexa [IOK
Hroro o pasaeny 16 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 2 0 0 bubmmorexa TIOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 5 5
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9 KVIACC

HaumeHoBaHue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
[ToBTOpEHME U
11 yrayOieHue 3HaHUH 5 1 0 bu6nuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE o 110K
noIMoTeKa
1.2
3AKOHOMEPHOCTH . 4 0 0 https://m.edsoo.ru/7f41a636
XUMHYECKHUX PeaKIuii
DNEeKTpOTUTHYECKAS
13 JIMCCOLMAITUS. 8 1 1 bubmorexa [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepucTHKa
2.1 XI/II\IEI‘—IGCKII/)IX BJ'ISMGHTOB 4 0 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCTHKa
2.2 XUMHUYECKHUX AJIEMEHTOB 6 0 0 bubmmorexa [JOK

VIA-rpynmel. Cepa u e€

https://m.edsoo0.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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XxapakKTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCINHCHUA
Uroro no pazgeny 25
Paszaea 3. Merajuibl M MX COCAUHEHUA
31 OO0uiue cBoiicTBa 4 bu6anoreka LIOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIbL U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Matepuansl B 3 bubnuoreka [IOK
' KU3HH YeT0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

https://m.edsoo0.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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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC

Ne DJIeKTPOHHBbIE HU(PPOBBLIEPAOOTHI
Tema ypoka KoamuectBo | KoHTposibHBIE MpaxTuseckue paGoTs: p undp p

n/n 4acoB padoThbI o0pa3oBaTejibHbIE pecypCcKue bl
[Ipenmer xumuu. Pons xumuu B

1 YKW3HU yenoBeka. Tena u 1 0 0 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c

BEILIECTBA

5 ITonsiTe 0 MeToO1aX MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1

3 «[IpaBuna paboTsl B 1aboparopun 1 0 1 bubnmnoreka [HOK
1 IpUEMBI 00OpaIIeHus C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)

4 YucThic BemecTBa U CMECH. 1 0 1 bu6nuorexa [IOK
Crioco0bl pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa [TOK

a . bHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6nuorexa [IOK
6 A
TOMBL H MOJCKYIH 1 0 0 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE DTIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMHYECKUX 1 0 0 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
bubnunorexa LIOK
IT
8 POCTBIC H CIIOAHBIC BelllecTha 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 bubnuorexa [JOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMudeckas popmyia.

bubnunoreka LIOK

10
BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca.
11 OtHocuTenbHAs MOJICKYIISIpHAs bubmorexa LHOK
yp https://m.edsoo.ru/ff0d323c
macca
12 MaccoBas 1011 XUMHYECKOIO bubmnoreka IIOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nIecKrue U XUMUYCCKHIE bu6nuorexa [IOK
SIBIICHUS. XUMUYECKasl pEaKIHs https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus NPOTEKAHUS bubmuoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUS MaCcChl bubnuotexa [JOK
BelEeCTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucnenuns konmuaecTBa, MacChl
17 BEIIIECTBA 110 YPaBHCHUSIM bubmmorexa [TOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukamnmss xumuaecknx
18 €aKIuii (CoeTMHEHHS bromorexa LIOK
peaxi a1 ’ https://m.edsoo.ru/ff0d3f34
pasNoKeHus1, 3aMeIeHNsI, 0OMEeHA)
19 M. B. JIoMOHOCOB — y4&€HBIii- bubmuoreka [IOK

sHukIoneauct. O0o0menne u

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
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cUCTeEMAaTH3alud 3HaAaHUN

Kontponbnas padorta Nel o teme

but6mmoreka [IOK

20 «BermiecTBa U XUMUYECKHE
n https://m.edso0.ru/ff0d4290
peaKIum
Bo3nyx — cMech razos. Coctan
21 Bozayxa. Kucinopoa — snemeHt u Bubmmorera [IOK
A%, pon https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ou3nyecKkue 1 XUMHUIECKHE
99 CBOMCTBa KHCJIOpO/ia (peaKIuu bubnmnoreka [HOK
okucaeHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOsl MosTydeHus KHUCIopoia B
93 1abopaTOpUu U bubnmnoreka [JOK
MpOMBIIIEHHOCTH. [IprMeHenne https://m.edsoo.ru/ff0d497a
KHCIIOpOo/a
TennoBoit 3¢ ekt xumMuueckoit
peaxiuu, MOHATHE O
24 TEPMOXUMHUYECKOM ypaBHEHUHU bubmmorexa [TOK
P P ’ https://m.edso00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUICCKHIX
peaKnusx
TonnuBo (HedTh, Yroib U METaH).
25 3ar HSH@I—EI/qul;OS . a, CIoco0BI ) bubmmorexa LIOK
P A%, https://m.edsoo.ru/ff0d4c4a
€ro MPEeOTBPAIICHHUS
[IpakTuyeckas padora Ne 3 o
bubnunorexa LIOK
26 teme «[lonmydenue u cobupanue

Kucjaopoaa, U3y4d€HUC €ro

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

CBOWCTB»

Bomopon — anemeHT u nmpocToe

but6mmoreka [IOK

27 .H
BEHIECTRO. Haxoivienie b https://m.edsoo.ru/ff0d4dd0
IpUpOJIC
dusnyeckre 1 XUMHUYECKHAE
28 cBoicTBa Bogopona. [Ipumenenue Eubmaorexa ITOK
Aopona. 1Ip https://m.edsoo.ru/ff0d4ddo
BOJIOpOa
29 ITonsaTHe 0 KUCIOTAX U COJISAX bubnnorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHust BOAOPO/Ia B bubnmnoreka [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padborta Ne 4 o
31 TeMe «Ilomyuenne u cooupanue bubnnorexa LIOK
i pati https://m.eds00.ru/ff0d4f42
BOJIOPOJIa, H3YUCHHE €T0 CBOHCTRBY
39 MossipHblii 00bEM ra30B. 3aKOH bubmuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIUYECTBA
33 BEIECTBA ra3a Mo ero U3BeCTHOM bubmorexa TIOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brraucienns 00EMO0B ra30B 110
34 YPaBHEHUIO peaKIMi Ha OCHOBE bubmuoreka [JOK
3aK0HAa 00BLEMHBIX OTHOIIEHU https://m.edsoo.ru/ff0d5708
rasoB
35 DOuU3nIecKrue 1 XUMUYECKHE but6mmorexa [IOK
CBOIICTBAa BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Toasitue 00 bubnunoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.
Hacebimiennbie 1 HEHACHIIICHHBIC

but6mmoreka [IOK

37
pactBopbl. MaccoBast 1oJist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 o
38 teme «IIpurorosiieHre pacCTBOPOB bubnmnoreka [HOK
C OIpeACIEHHON MacCOBOM 10er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padota No2 mo teme bubnmnoreka [HOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubnmnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xumuyeckue
41 CBoﬁ}:iBa KHCJIOTHBIX, OCHOBHBIX U Bubnmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
OcHoOBaHU: COCTaB, bu6anoreka LIOK
42
KJaccu(uKkanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u xuMuyeckue bu6muoreka [JOK
CBOMCTBAa OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, bubnunorexa LIOK
KJaccuuKalys, HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnne n xumMnyeckue bubmuoreka [IOK
CBOKCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpA, but6mmoreka [IOK

CITOCOOBI MMOJIy4YCHHA, XUMHUYCCKUC

https://m.edso0.ru/00ad9474
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CBOMCTBA

[TpakTrueckas padota Ne 6.
Pemenne skciepuMEeHTAIBHBIX

but6mmoreka [IOK

47
3a1a4 o TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COEAUHEHUI
I'eHeTn4eckas CBSI3b MEKIY
48 KJIaCCAMH HEOPTaHMYECKUX bubmorexa HOK
N p https://m.edsoo.ru/00ad9a50
COCIMHCHHI
49 O60061eHre U cucTeMaTHu3anus bubnnorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIaCChI bubmorexa HOK
. https://m.eds00.ru/00ad9ela
HEOPraHUYECKHX COCTMHCHUI
[TepBbie MONMBITKY KiIacCU(DUKALIMHI
51 XI/ISH/I%CKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie bubmmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
O TPYIIAX CXOJIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 Ilepnonnueckas cucrema bubmuoreka [JOK
XAMUYECKHX dneMeHToB /1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonasl, TpyIbl, TOATPYIIILI bubmorexa [JOK
PHOZRL, TPYTHEL, HOATPY https://m.edso00.ru/00ada52¢c
54 Crpoenne atomoB. Cocras bu6muoreka [IOK
aTOMHBIX saep. M3oronbl https://m.edsoo.ru/00ada342
55 CtpoeHune 3NeKTPOHHBIX 000JI04eK bubnuotexa [JOK

aTOMOB 3JICMCHTOB

https://m.edsoo.ru/00ada6bc
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IIepnonnueckoii cucremst 1. 1.
Menneneesa

XapakTepucTuKa XUMHUYECKOIO
3JIEMEHTA IO €r0 MOJIOKEHUIO B

but6mmoreka [IOK

56
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuonnyeckoro
57 3aKOHA JIJI Pa3BUTHS HAYKU U bubnmnoreka [HOK
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YYEHBIH, Tearor U rpak1aHuH
PesepBHeIil ypok. O000IICHHE 1
58 CUCTEMaTHU3aIUs 3HAHMH / bubmuorexa [JOK
Bcepocculickas mpoBepoyHas https://m.edsoo.ru/00adb33c
paborta
bu6anoreka LIOK
59 nu
OFTHAZ XHMITICCKA CBISh https://m.edsoo.ru/00adac34
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuotexa [JOK
XAMUYECKHAX IIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBanenrtnas nenonspHas bu6muoreka [JOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
62 C
TCICHD OfHCIIert https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO- bubmuoreka [{OK
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmorexa I[JOK

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada824
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KonrtponsHas padora Ne4 o reme

65 «CtpoeHue aroma. XuMudeckas L Bu6muotexa [JOK
cBs3bY» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyHasi pabora

66 KoBanientnas nomnsipuas L bubnmoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
PesepBHeIil ypok. O000IICHHE 1

67 CHCTEMAaTHU3allis 3HAHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoenne aromMa. XuMU4IecKast https://m.edsoo.ru/00ad9ch2
CBSI3bY»

68 PezepBHblit ypok. O6001menue u 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

DJIeKTpPOHHbIe NN (ppoBbIE

o0pa3oBaTeJbHbIE Pecypchl
Nen/n | Tema ypoxka OumuerBo | Koutposbnbie | IlpakTuyeckue p pecyp
yacoscK padoThI padoTshI
[Tepuonuueckuii 3aK0OH.
1 Ilepuonuueckas cucrema 1 0 0 bubnmnoreka HOK
XMMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59
H. Menneneena
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 0 0 bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus n
3 HOMEHKIIATYDA 1 0 0 bu6nuoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHX BEIECTB
Buabl XuMHu4ecKkoi CBSI3U U
4 THUIBI KPUCTATJIHYECKUX 1 0 0 bubnnorexa LIOK
. p https://m.edsoo.ru/00adbac6
pemeToK
KontponbHas padora Nel
no teme «IloBropenue u
5 yri1yOJaeHue 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeNioB Kypca 8
KJTacca
Knaccudukamus Bubmnunoreka [IOK
6 b 1 0 0 1

XUMHUYCCKUX peaKuHﬁ o

https://m.edsoo.ru/00adbcb0
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Pa3JINYHBIM ITpHU3HAKaAM

IlonsTue o CKOpPOCTH

7 XMMHYECKON PEAKIIUU. bubnmnoreka HOK
IloHsTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHIX
[ToHsITHE O XMMUYECKOM
paBHOBecuH. DaKTOPHI,

8 BIIMAIOIINE HA CKOPOCTh bubnmnoreka [HOK
XMMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJI0KECHUE XUMHUIECKOTO
paBHOBECHS
OKuCIUTEIbHO-

9 BOCCTAHOBUTEJIbHBIC bubmmorexa HOK

https://m.edsoo.ru/00adcade
peakimn
Teopus 2IEKTPOIIUTHYECKON
10 muccorranui. CUabHbIC U bubmorexa [IOK
https://m.edsoo.ru/00adcd68
cJ1a0ble AIIEKTPOJIUTHI

11 Nonnsle ypaBHEHUS bubnuoreka [JOK
peakuuii https://m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA
KHUCJIOT U OCHOBAaHHH B

12 CBETE TIPEICTABICHHUI 00 bubmorexa HOK

N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCONAITAN
13 XuMHuYecKre CBOMCTBA bu6nuoreka LIOK

COJIEH B CBETE

https://m.edso0.ru/00add8h2
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MpeJCTaBICHUN 00

3JIEKTPOJIUTUYECKON
JACCOLHAIIN
14 [TonsTue o runponuse bubnmnoreka HOK
coJient https://m.edsoo.ru/00add9d4
15 O6o06mmeHue u bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PellleHIe bubmuorexa [JOK
https://m.edsoo.ru/00addbfa
AKCIICPUMEHTAIIBHBIX 337129
KonTponbnas padora No2
10 TeMeE
17 «DIIEKTPOIUTHYCCKAS bubmorexa [JOK
P https://m.edsoo.ru/00addecO
nucconuanys. XuMHICSCKUE
peaKkIu B PaCTBOPAX»
OO6m1as XxapakTeprucTrUKa
18 ranl(l)lreHOBp XI/IMI:/I‘ICCKI/IG bubmorexa [JOK
. ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha MIpUMEpPE XJI0pa
XnopoBogopoa. ComnsiHas
19 KHCIIOTa, XUMUYECKHE bu6nuoreka [IOK
CBOWCTBA, ITOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[TpakTuyeckas padora Ne 2
20 o teme «llonyduenue bubmuoreka [JOK

COJISTHOM KHCIIOTHI,
H3y4yeHUue €€ CBOMCTB»

https://m.edso0.ru/00ade348
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Brluucienus mo
YPaBHEHUSIM XUMHUYECKHX

bu6nuoreka [JOK

21
peaKkuuii, €clii OJIMH U3 https://m.edsoo.ru/00ade488
pearcHTOB JIaH B H30BITKE
99 OO01mmas xapakTepucTHKa bubnmoreka [JOK
anemeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIE
MoaudHKalU CEPHI.
23 Haxoi)leHHe ce II))I ueé bubnmorexa IOK
. P https://m.edsoo.ru/00ade64a
COCIMHEHUI B IPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI
CepoBoa0po, CTPOEHHUE,
24 (bngnqecmi)e u xnllzmqecxne brbmmorexa LTOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcupl cepsl. CepHas
o5 KHCII0Ta, (U3NYECKUE U bubnmnorexka HOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH,
JIEKAIIE B OCHOBE
MIPOMBIIIJIEHHOTO criocoda
26 MOJIYYEHUS CEPHOU bubmorexa HOK
ya P https://m.edsoo.ru/00adec8a
KHUCIIOTEI. XUMHYECKOE
3arpsi3HEHUE OKpYyKarolen
Cpelibl COEIMHEHUSIMU CEPBI
. Bubnuoreka I1IOK
27 Brraucnenune MmaccoBoit 1

https://m.edsoo.ru/00adec8a
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JIOJIM BBIXO/1a MPOAYKTA
peakuuu

OOm1ast xapaKTepUCTHKA
3JIEMEHTOB V A-rpynisl.

28 A30T, pacripocTpaHeHHE B bubmmorexa [IOK
> Pactipoctp https://m.edsoo.ru/00adeea6
npupoje, Gpuzndeckue u
XUMHYECKHE CBOICTBA
AmMHEaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOWCTBA bubmorexa LHOK
’ https://m.edso00.ru/00adf004
MOJTyYEHUE ¥ IPUMEHEHHE
[IpaxTuueckas pabora Ne 3
o teme «llomyuenue bubnmnoreka HOK
30
aMMHaKa, U3y4eHue ero https://m.edso0.ru/00adf180
CBOWCTB»
A3oTHag KHUCao0Ta, €€
31 ¢bu3nuecKkrue 1 XuMHYECKHe bubmmorexa LOK
. https://m.eds00.ru/00adf306
CBOWCTBa
Hcnons3oBaHne HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
39 MUHEpaTbHBIX YI0OpEHHIA. bubmuoreka [JOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.eds00.ru/00adf518
OKpYKaroIen cpebl
COCTMHEHUSIMH a30Ta
Docdop. Oxcun docdopa
dop docdop BuGmotexa IJOK
33 (V) u dochopnas kuciora,

(bI/ISI/ILIeCKI/Ie U XUMHUYCCKHE

https://m.edsoo.ru/00adf68a
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CBOMCTBA, IIOJIy4CHUE

Hcnons3zoBanue pocdaros B
KaueCTBE MUHEPATHHBIX

34 ynoopenuii. 3arpsisHeHHE bubmmorexa LJOK
. https://m.edsoo.ru/00adfc20
MIPUPOJHON CPEIbL
dbocharamu
VYraepon, pacrpocTpaHeHIE
35 B lez)oner,) q)HquefKHe " bubmmorexa LOK
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux
(1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKHUC
36 CBOMCTBA. DKOJIOTHICCKUE bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
MIPOOJIEMBI, CBSI3aHHBIC C
okcuaoMm yriepona (IV)
37 VYronpHasg KucjioTa u eé bubmorexa [JOK
COJIA https://m.edso00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4
o teme "[lonyuenue
38 YTIIEKUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
KapOoHaT-NOH"
HepBOHaanBHBIe IIOHATUA
39 00 opraHnYecKux bubnmoreka [JOK
BelecTBax Kak o https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemnwuii u ero coemnHeHust bubnuotexa [JOK
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https://m.edso0.ru/00ae080a

41

[TpakTuyeckast pabora Ne 5.
Pemenne
AKCIICPUMEHTAIIbHBIX 33724
o Teme «Baxknenmnine
HEMETAJUIBI K UX
COCIUHEHMS»

bu6nuoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KontponbHas padora Ne3
no teme «BaxHueine
HEMETaJUIbl U UX
COCJIUHCHHU S

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el18

43

OO1w1ast xapakTepUCTHKA
XUMHYECKHUX 3JIEMEHTOB —
MeTauloB. Merayudeckas
CBA3b U METaJUIMYECKast
KPUCTaJUINYECKasl PELIETKA.
PusnyecKue CBOMCTBA
METaJIJIOB

bu6nuoreka [IOK
https://m.edso0.ru/00ae103e

44

XHWMHYECKHE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHNUH METaJUIOB

bubmmorexa [JOK
https://m.edso00.ru/00ael1156

45

O61ue cnocoObl MOTyYeHHs
meTauioB. CILIaBhI.
Breraucnenus 1o
YPaBHCHHUSM XUMHUYECKHX
peaxiui, ecu OJuH U3

but6mmoreka [IOK
https://m.edso00.ru/00ael1156
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peareHTOB COAECPKUT
IIPUMECH

ITonsiTHe 0 KOppo3UN

bu6nmoreka [IOK

4
6 METaJIJIOB https://m.edso0.ru/00ae1278
bu6nmoreka [IOK
47
[esnoumie MeTanE: https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ THIPOKCHUIBI bubnmnorexka HOK
HATpus U Kaus https://m.edsoo.ru/00ae14b2
[lenouHO3eMENBHBIE
49 METAaJLIbI — KaJbLHH U bubmorexa [JOK
N H https://m.edsoo.ru/00ael15e8
Marimmn
50 Baxkneiinme coeuHEHUS bubmuorexa [JOK
KaJablIUs https://m.edsoo.ru/00ae15e8
51 O6o00mmenue n
cHucTeMaTu3alys 3HaHUI
59 JKEcTKOCTh BOJBI M CIIOCOOBI bu6mmoreka [IOK
€€ yCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6
53 o TeMe "YKEcTKOoCTh BOMIBI bubmorexa [JOK
" I[,, https://m.edsoo.ru/00aelae8
A METOABI €€ YCTPaHEHUS
but6mmoreka [IOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA bu6muoreka [JOK
OKCHJIa ¥ TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmorekxa [IOK

https://m.edsoo0.ru/00ael1d86
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S7

Oxcupl, TMIPOKCUIBI U
conu xenesa (I1) u xenesa

(1)

bu6nuoreka [IOK
https://m.edso0.ru/00ae35e6

58

O06006111EHE U
cUCTeEMAaTH3alud 3HaAaHUN

59

[TpakTrueckas padora Ne 7.
Pemenue
IKCIIEPUMEHTAIIbHBIX 337124
1o teme «Baxuernue
METaJUIbl U UX COCTUHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

60

Beruucnenus no
YpaBHEHHUSM XUMHYECKUX
peaKkuuii, €ciii OJUH U3
peareHTOB J1aH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Brruucnenus maccoBoit
JI0JIA BBIXOJ1a MIPOJIYKTa
peakuumn

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael750

61

O0600111eH1E U
CHUCTEMATHU3ALU 3HAHUI

62

Kontponbnas padota No4
no teMe «BaxkHeiinme
METAJIJIbI U UX COEIUHEHU

63

BemectBa n marepuasl B
MOBCEIHEBHON KU3HU
YyeJioBeKa

but6mmoreka [IOK
https://m.edso0.ru/00ae3f50
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64 XuUMHYECKOe 3arps3HeHUe 1 bubnmoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun 1 bubnmnoreka HOK
HKOJIOTHYECKUX MPOOIIeM https://m.eds00.ru/00ae4270
PesepBHBbIi ypoOK.
66 0 6og eHHeyE 1 bu6nmoreka [IOK
B . https://m.edsoo.ru/00ae0d0a
cucreMarnl3anusa 3HaHNU
Pe3epBHBII ypOK.
67 0 60(133 eHI/IeyII; 1 bubmuorexa [JOK
B . https://m.edsoo.ru/00adb33c
cUucTeMaTu3alys 3HaHUI
Pe3epBHBII ypoOK.
68 0 60(133 eHHeyE 1 bubnnoreka IIOK
B . https://m.edsoo.ru/00ad9cb?
cUcTeMaTu3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
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METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
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