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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUH Ha YPOBHE OCHOBHOTO OOIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOoJaBaHUs Y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHUE O IENSIX, OOIIeH cTpaTeruu
oOyueHHUsl, BOCIUTAHUS M Pa3BUTUS OOYy4AIOUIUXCS CpEICTBaMU Y4eOHOTO
MpeAMETa,  YCTAaHABIMBAECT  00SA3aTeIbHOE  NPEIMETHOE  COJACpIKAHUE,
MpeAyCMaTpUBAET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM W TeMaM MPOrpaMMbI 10 XHWMHUH, OIpeAessieT KOJUYECTBEHHBIC U
KauyeCTBEHHbBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpedoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00Opa30BaTelbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUIMA
K pe3yibTaraM OOy4YeHHS XHUMHH Ha YpOBHE IeJied M3y4eHHs MpeaMera u
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIIbHOM JAESITEIBHOCTH OOyYarollerocs Mo
OCBOCHHIO Y4EOHOT0 COJAEPKAHMS.

3HaHWE XWMHU CIYXHUT OCHOBOM s (DOPMHUPOBAHHUS MHPOBO33PEHUS
oOy4aronierocs, ero NpeJcTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJb UrparoT GopMHUpyEeMbIe XUMHUEH MPECTABICHHS O B3aMMOIPEBPAIICHHUIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS II100aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTMYECKOW 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3alli  BO3MOXXHOCTEH Ui CaMOpa3BUTHS H
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed u (PyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSTENbHOW Yy4eOHON J1eATEeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
TIOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATHHOMN NEITeTbHOCTH;

3HAKOMUT CO CINEUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA €AUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4yHBIM 3HAHMUSM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXcsl.

JlanHble HanpaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs creuudukoit
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAaroruuyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPEEeIEHHOM dTare
€€ pa3BUTHUS.



Kypc xumumn Ha ypoBHE OCHOBHOI'O 00IE€ro oOpa3oBaHHs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHCS CHCTEMBI IMEPBOHAYAIBHBIX IOHATUNA XUMUM,
OCHOB HEOPraHWYECKONM XMMHUU U HEKOTOPBIX OTAEIIbHBIX 3HAYUMBIX MMOHATUN
OPTaHUYECKON XUMHH.

CrpykTypa cozepkaHusi IPOrpaMMBbI [0 XMMUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzyueHuto. CopepxaHue CKIaIbIBACTCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM JIIEMEHTE M BEUIECTBE W CHCTEMBI MOHATHUH O
XUMHUECKON peakuud. OOe 3TH CHUCTEMBI CTPYKTYPHO OPTraHH30BaHbI IO
MPUHLUIY IOCJIEA0BATEIBHOIO PA3BUTHA 3HAHUI HAa OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX W OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OJIHOTO ypOBHS K JPYrOMy, BBIIOJHSAS (YHKUMH OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUSI W BO3MOXXHOCTEH MPAKTHUYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHKE €€ CUCTEMHOU MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMHUM MTPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHbIX MpeAaMeToB: «OKpyXKarouuid MUp»,
«bunonorus. 5—7 xknacce» u «®Pu3uka. 7 Kimace».

[Ipy wu3yyeHMHM XUMHHM TPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4yeOHOTO MpeaMera COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIIMX ()aKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKd, B IPUOOIIEHUH K HAYYHBIM METOJaM MO3HAHUS MpHU
M3YYEHUHU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATEJIbHBIX YMEHHMA M HMX MPUMEHEHUU B YUYEOHO-IIO3HABATEIBHOU U
y4eOHO-UCCIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMHU B TOBCEAHEBHOM KU3HU.

[Ipy wu3ydYeHMM XUMHUHU HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUE LETH, KaK:

(GbopMHpOBaHME HWHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJEHHOCTb OOy4YeHHMs] Ha CHUCTEMaTUYecKoe MpHUOOIIEHUE
00y4JaromuXxcsi K CaMOCTOSITEIbHON TTO3HABATEIBLHON JICSATEILHOCTH, HAyUYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  ol0ecrieyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  HPHUOOPETEHHIO
oOyJaroMMuUCs  OmbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, TO3HAHUS W
CaMOIMNO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMN), UMEIOIINUX
YHUBEPCAIIBHOE 3HAYEHHUE JJIS1 Pa3JIMYHBIX BUAOB ACATEIBbHOCTH;



— (dopmupoBanue oOmeH (yHKIUOHATBFHOW M ECTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OLEHUBATH SIBICHUS
OKPYAIOILIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OMbIT, MMOJTYYEHHbIE PH U3YYECHHUU
XUMUH, NPUMEHATh UX NpPH PEIICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESITENBHOCTH;

— (¢opMupoBaHue Yy OOyYalOIUXCS TyMAaHUCTUYECKUX OTHOIICHU,
MOHMMAHUA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH DKOJIOTUYECKU
1[eIeCO00pa3HOro TMOBEJACHHUS B OBITY W TPYAOBON NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY TpoQuis ¢  HAIpaBICHHOCTU
JanbHENIIero 00y4eHus.

OOmiee 4yucaO 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XUMHUU Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctaBiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hememo), B 9 kimacce — 68 wyacoB (2 dYaca B HEACHIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BelectB. [loHsTHE 0 METOaX MO3HAHUA B XUMHH. YHUCThIE BEHIECTBA 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 TMOCTOSIHCTBA coOcTaBa BemlecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

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

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0H, MpaBUjaMUi pabOThI B JIA0OPATOPHUH
u npuémamu oOpamieHus ¢ J1abopaTOpHbIM OOOpPYIOBAHHUEM, HW3YUYEHUE U
onucaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTraHWYECKHUX BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJeHUE BOCKA, TAsSHUE JIbJa, paCTUPAHUE caxapa
B CTyNKE, KUIEHUE M KOHJEHCALMS BOJbI) U XMMUYECKHX (TOpEHHE CBEYH,
MpOKaJMBaHUE MEIHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHUCJIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHMCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJEUCTBUE
xejesa ¢ pactBopoM coiu meau (I1), n3yuenne cnocoO0OB pa3iesieHus: CMECEi: C
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHME,  BbIAPUBAHUE,  JUCTUIUISLMA,
xpomatorpadusi, NpOBEJACHUE OUYMCTKUA IMOBAPEHHOW COJIM, HAOIIOJICHUE U
ONMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBuTe I HEOPrAaHUYECKHX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — afeMeHT U pocToe
BemiecTBo. HaxoxkneHue kuciopona B Mpupoae, (PpU3MYecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrnocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOaA.

TernnoBoit 3pPexkT XuMUYECKON peaklui, TEPMOXUMHUYECKUE YPAaBHEHMUS,
9K30- U DHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocrtoe BemecTBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MYECKME W XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

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

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
HacelllieHHbIE M1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJIE.



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

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

OcHoBanus. Krnaccudukamusi ocHOBaHMIA: MIETOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OuU3n4ecKkue 1 XMuMHUYECKUE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkucinor. Homenknarypa kucnot. ®Ousznueckue
U XUMHYECKHE CBoMcTBa KMCIOT. Psim aktuBHOCcTH MeTauioB H. H. bekerosa.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa coneid. PuU3WUeCKHE W XUMHYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIyYeHUe, CcOOMpaHue, pacrno3HAaBaHHE M H3Yy4YEHUE CBOMCTB KHUCJIOPOJA,
HaONIOZCHUE  B3aMMOJEHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpPEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OINHUCAaHUE HX CBOWCTB, IOJy4YE€HHE, COOUpPaHHUE,
pacrio3HaBaHHE U H3YyUYEHHE CBOMCTB BOJIOpOJia (TOpeHHUE), B3aUMOJCHCTBHUE
BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHNE BUIEOMATEPHATIOB),
HaOmoAeHne O00pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM PAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HaTpUEM U KaJbIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpacCKM HWHIWMKAaTOpPOB B pPAacTBOpax KHCIOT H IIEJIOYEH, HU3YYEHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METAJIAMH, PEAKIUN HEUTPATIU3aLUK, ITOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOIO0 METaula JpPyTMM M3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHeHlne Kiaacchl HEOPTraHUYECKHX
COETUHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHune aromMoB. XUMHYECKasi CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MONBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE W IIETOYHO3EMENIbHbIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yioT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

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

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 0007104eK aTOMOB MEPBBIX 20 XUMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl [l. . MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYIIIAM U IIEPUOJAM.
3nauenune Ilepuogmyeckoro 3akoHa U llepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBsa3b. KoBaneHTHas (MOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHas CBSI3b.

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

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA [IMHKA C pacTBOPAMM KHUCJIOT W IIEJIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTENIBHBIX —PEAKIUI
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIO0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

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

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TOMBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHOe COCTOSIHME BEUIECTBA, ra3, (PM3MYECKUE BEIMUYUHBI,
€IMHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE TOPOJIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M xXuMu4ecKasi peakiuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KaJIbLUUSI H HX
COCAMHEHN B COOTBETCTBUU C TIOJIOKEHHEM HJIEMEHTOB B llepumommnueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCHUMOCTb CBOKMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

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

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBY yYacTBYIOIIMX B PEAKLMM BEILECTB, [0 TEMIOBOMY 3(PQeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocTn XxuMU4yeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpAaTUMBIX  XMMHMUYECKHX peakuusax. lloHATHe O TOMOI€HHBIX U



reTeporeHHbix peakuusx. [lonarune o karanuse. IloHsTHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOW pEaKkUuu U
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

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

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

Peakunu woHHOrO OOMEHa. YCIOBUS MNPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIE B CBETE MPEACTABICHHUA 00 3JIEKTPOJIUTUUYECKON
nucconuanuu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — METAUIOB M HEMETa/UIOB (rpaduTa M ajiMmasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLMAILMU KHUCIOT,
1IeJI04€eil U coJiel (BO3MOXKHO MCIOJIb30BAHUE BUIEO MAaTEPUAJIOB), TPOBEAECHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJECJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakiuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAUYECTBEHHBIX pPEaKUUid Ha HOHBI,
pelieHre SKCepUMEHTANbHBIX 3a/a4.

Hemeranibl U MX coeIMHEHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3aMMOJEHCTBHE C MeTaJlJIJaMH, HEMETalllaMH, IIeiaoYaMu). XJIOPOBOJIOPO.
ConsHas KucnoTa, XMMHYECKUE CBOMCTBA, MOJyYEHHUE, IPUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OPraHWU3M 4YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHN OKHUcieHus. CTpoeHne u pu3nyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPO/I,
CTpoeHue, (U3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKUe W
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuueckre). XuMUYECKUE PEaKIUH, JIEKAIIUE B OCHOBE MPOMBIILIEHHOTO
crnoco0a moxy4yeHus:i cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAs Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ coeUHEHUN B MpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOIEH Cpelibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JO0XKIH, 3arpsi3HEHUE BO3/yXa U BOJAOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

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



npupoe, pu3nveckre u XMMHUIecKre cBoicTBa. KpyroBopor a3ora B mpupoe.
AMMuak, ero pu3nUecKre 1 XuMUIECKHE CBOWMCTBA, MOJyYeHHUE U IPUMEHEHHE.
Comn amMMoOHUS, UMX (U3MYECKME U XUMUYECKHE CBOMCTBA, NPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usznyeckue W XUMHUYECKHE CBOWCTBa (OOIIMEe Kak MpEeACTaBUTENS Kiacca
KHCJIOT M crnenuduyeckue). Mcrnoib3oBaHUE HUTPATOB U COJIEM AMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHni. XMMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, IOYBBI
1 BogoémoB). docdop, amnorponHbie Mogudukanuu Gocdopa, huznvecKkue u
xumudeckne cBoiictBa. Oxcun docdopa (V) u  dochopHas KucioTa,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydenue. Mcnonp3oBanue ¢pocdatos B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

O6mas  xapakrtepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHCIICHUS. YTJIEPOJ, aNIOTPOIHbIE
MOAU(DUKALIMKM, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE W XHUMHYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. OKcuasl yriepoaa,
X (pu3MUeckre W XMMHYECKHE CBOMCTBA, ACHCTBHE Ha YKUBBIC OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE TIPOOJIEMBbI, CBI3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COlM, UX (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonbs3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUMX BEIIECTBAX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIUUEPHH,
yKCcycHass kucnora). IlpupogHble HMCTOYHUKHA  YIJIEBOJOPOJAOB  (YroJib,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEepepadOTKu (OEH3MH), X POJIb B OBITY
U TPOMBIIUIEHHOCTH. [IoHATHE 0 OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUUYECKUX COCTMHEHUIA.

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 IPOMBIIIEHHOCTH. BaxkHelre cTponuTenbHbIE MaTEpUaibl: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpodiemMbl 0€30macHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOU
KHUCJIOTHI, TPOBEICHNE KaUECTBEHHBIX PEaKLUid Ha XJIOPUA-UOHBI U HAOII0IEHUE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKarouiue GU3NISCKUE U XUMUIECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHA (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOO0paslamMu XJOpUJI0B (TalOreHHUIOB),
O3HAKOMJIEHME C oOpa3namMu cepbl M €€ COENMHEHHMSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYCHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaOMIOJIeHHe TMpU3HaKa e€
IPOTEKaHMs, 03HaKOMJIEHHE C (DU3UYECKMMHU CBOMCTBAMHU a30Ta, (ochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochHOpHBIX yIOOpEHUH, MoJiydeHue, coOupanue, paclio3HaBaHUE U
U3y4YeHHE CBOICTB aMMMaKa, MPOBEJECHHWE KAauyeCTBEHHBIX pPEaKUUid Ha HOH



aMMoHMA U  (QochaT-MOH U H3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICMCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€ToKk anmMmasa, rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C MPOLECCOM
a7copOLMu PacCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YeHHE, COOMpaHUE, Paclo3HABAHHE U H3YYEHUE CBOICTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoHAT U
CUWJIMKAaT-UOHBl W W3YYEHUE INPHU3HAKOB HMX IPOTEKaHUS, O3HAKOMJICHHE C
MPOJYKUHUEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTUHEHUSD.

MeTa/luIbl M X COCAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKHMX JIIEMEHTOB — METaUIOB Ha
OCHOBAaHHMH UX MOJI0KeHHs B [leproauyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauioB. Metauinueckas
CBA3b U METAJUIMUYECKAs] KPUCTAIUIMYECKAs PEIIETKA. DIIEKTPOXUMHUYECKUHN Psif
HalpsUKEHUM MeTAIOB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl moiayyeHuss MeTawioB. IIoHATHE O KOpPpPO3UMM METAILIOB,
OCHOBHBIE CIOCOOBI 3alUTBl MX OT Koppo3uu. CmuaBbl (CTallb, YYI'YH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMu4eckux 3neMeHToB [[. 1. MenaeneeBa, CTpO€HHE X AaTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue M XUMHYECKHE CBOWCTBa (HAa NpUMEpEe HATpusi M
Kanug). OKcuAbl U TUAPOKCHABI HaTpusi W Kanus. lIpumeHeHue mIeIoYHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
[Tepuonnueckoit cucrteme xumudeckux odnaemeHTtoB JI. M. Menaeneena,
CTPOEHHE UX aTOMOB, HaXxOXaeHue B mnpupoae. dusmyeckne M XUMHUUYECKHE
CBOMCTBA MarHus U Kajibliusa. BaxHelue coeguHeHUsl Kaiablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosioxkeHne B llepmonnueckod cucteMe XMMHUYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPHUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nomoxenne B [leprnoanueckor CUCTEME XUMUYECKUX DJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoxXAeHue B npupone. dusznueckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TuApoKcuabl U comu kenesa (II) u
xenesa (III), ux cocta, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHWE C 00pa3llaMud METaUIOB M CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaTIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalblUg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOBI, MPOLIECCAa TOPEHUS JKEJE3a B KUCIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHbI: MAarHus, KajdblKs, aJJIOMUHUS, LIMHKA, JKelle3a
(II) u xeneza (III), menu (II), nHaOmOAEHME W ONHUCAHHUE MPOLIECCOB
OKpalllUBaHUsl IJJAMEHW HWOHAMHU HATpUs, Kalud M Kajablus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB), MCCIEIOBaHWE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA LIMHKA, PEUICHUE IKCIEPUMEHTATbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM KM3HU YeNOBeKa. be3zomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKPYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KoHIleHTpausi BemectB, panee — [I[JIK). Pomp xumum B penieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

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

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAayYHbIX
MOHATUH, TaK W TOHATHMA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHITHS: HaAyYHbIA (PAaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHAJIU3, CHUHTE3, KIACCH(PUKALHUS, NEPUOIUYHOCTh, HAOIIOJAEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHo€  COCTOSIHME  BEIEeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3UYECKHE BEJIUYMHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: ¢porocuntes, npixanue, duocdepa, IKOCUCTEMA, MUHEPATIbHbBIE
yA0OpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCITUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBUM C  TPaJAMLMOHHBIMU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIUXCSl.

JIM4HOCTHBIE  pe3yibTaThl  OTPAXKAIOT TOTOBHOCTh  OOYyYArOLIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUuil |
pacIIMpEeHne OIbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAayYHOMY HAcCJIe/IUI0, MOHMMAaHUSA 3HAYECHUS] XUMUYECKOU
HayK{ B KU3HU COBPEMEHHOI'0 O0IECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTUX
BHJIax JAESTEIbHOCTH, TOTOBHOCTH K pa3HOOOPA3HON COBMECTHOM ACSATENbHOCTH
IIPU BBITIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEATEIBHOCTH, TOTOBHOCTH OIIEHMBATh CBOE ITOBEICHHE W TOCTYNKU CBOHX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHYECKON PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINE
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IMPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3THUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHBIE MOTHBBI, HAIllpaBJCHHbIC HA MOJYYEHUE HOBBIX 3HAHUUI
M0 XUMHUHM, HEOOXOJIWMBbIC I OOBSICHEHMs] HAOJI0JAEMbIX IIPOILIECCOB H
SABJICHUM, MMO3HABATEeIbHOM, MHPOPMAIIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATEIbHOM padOThl € Y4YEOHBIMM TEKCTaMH,
CIPAaBOYHOM  JIUTEPATypOil, JAOCTYNHBIMM  TEXHUYECKUMU  CpPEJICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpUATHE BpEAHbIX NPUBBIYEK (YIOTPEOJIEHUs aJKOIoisl, HAPKOTHKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS MpaBuUi  O€30MacHOCTH  MpHU
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KHU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
HA OCHOBE MPHUMEHEHHUS MPEIMETHBIX 3HAHMNA MO XUMHHU, OCO3HAHHBIA BHIOOP
WHJIUBUyAIbHOM TPAEGKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEeNmHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHN, TOTOBHOCTH aJalTHPOBATHCS B MPOPECCHOHATHLHOU
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LEIECO00pa3HOEe OTHOILIEHUE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOTrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
mpaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHHUSI, MOTYyYaeMble PU U3YYEHUU XUMUH, IS
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEM MPUPOJHOU CpEenou, s
MOBBIIICHHUSI YPOBHA JKOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOrO
XapakTepa 5SKOJIOTMYECKUX MpOoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMYECKOT0 MBILUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (aKT, CUCTEMa, MIPOLECC, SKCIEPUMEHT U JIPYTroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPA, U YHHBEPCAJIbHbBIE
yueOHble JAeicTBUS (TIO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYISTHUBHBIC),
KOTOpble O0ecneyrBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO yYEOHOU 1€ATETbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHUSI HUCIMOJIb30BATh MPUEMBI JIOTHYECKOTO MBIILIEHUS MPU OCBOEHUU
3HAHWI: PACKPBIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABJIUBATH B3aUMOCBS3h C IPYTUMU MOHATUSIMHU ), UCIIOJIb30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACNIbHBIX (PAKTOB U SBJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUM [JIs1 KiIacCU(PUKAIMM XMMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKkilMii, yCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OO0BEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCe TO3HAHMS TMOHATUA (TIpEeIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYEeCcKasi popMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJEIBHBIX TNPEJICTABICHUNA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKW HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUWid, BBIABIATH  0OIIME
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Yy4YaeMbIX MpoLieccax U SBJICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MMOCTABIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI IS (POPMUPOBAHMUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TIAHUPOBAHUIO, OPTaHU3AIMU U TMPOBEACHUIO
YUYCHUUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOMIoaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIISTH
OTUET O MPOJEIIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALMIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYH0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpkKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKHM OLICHHBATh
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3alPOChI IPU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX M MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO THUIIA, TPUOOPETEHUE OIBITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
MH(pOpMaMK U WUIIOCTPUPOBATH PEIIAEMbIE 3314l HECJIOKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE HCIONb30BaTh W aHaJM3MpOBaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpYXaroUEH MPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CYLIECTBY 00CYyXKnaeMoil TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl MPEICTABIATh MOJYYEHHBIE pe3yJbTaTbl IMO3HABATEILHON
NESATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTb MPE3eHTALHI0
pEe3yNbTaTOB  BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1adopaToOpHOTO
OTIbITA, JTA0OPATOPHOHN PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unvii  (0OCyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpPJIMHAILIUA COBMECTHBIX JACHCTBUM, OINpENETIeHHEe KPUTEPUEB IO OILICHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENBbHO OMpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JeSTEIbHOCTD, BRIOUpATh Hanbosee 3PGHEeKTUBHBIE CIOCOOBI PEIICHUs YUEOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEILHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM



MTOJIyYEHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM LIEJIA, YMEHHE
WCIIOJB30BaTh W AHAJIW3UPOBATh KOHTEKCTHI, NPEJIaracMble B YCIOBHH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 005S3aTEIHHOTO

COJIep’KaHus, YCTaHOBJICHHOTO JaHHOW (enepanpbHoil paboueil mporpammoit,
BBIJICTISIIOT: OCBOCHHBIE OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
JNEATEIBHOCTH 110 TOJIy4EHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K koniy oOydeHus B 8 kJjacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOITUXCSI YMEHHIA:

e PacKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAaHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMHAUYECKasl Peakius,
KJIacCU(PUKaLMA PEeaKLHii: peaKIMi COCIUHEHNUS, PEAKLIUU Pa3JI0KEHHUS,
peaKkuMy 3aMElIeHUus, peakuuu OOMEHa, SK30- M JHJIO0TEPMHUYECKHUE
peakiuu, TerioBoi 3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas oOpOuTanb, paguyCc aToMa, XHUMHYECKass CBS3b,
MOJSIpHAss W HEMOJSApHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (TPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATUU U
MIPUMEHSTh ATU TTOHSATHUSI TIPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (POpMYI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BaJE€HTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPUHAIJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIAaccy
CO€IMHEHH Mo (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHYECKUX AJIIEMEHTOB OT MX noJioxkeHus B [leproanueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOTaapo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJJIEMEHTOB: pa3jauyaTb TOHATUS «TJaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)y, masnsie
U OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema Xxumudeckux sgemeHToB JI. .
MeHnpneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIIee Yucio
AJIEKTPOHOB U paclpeeICHUE UX O JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIIUX B
peaKiuu BEIIECTB, MO TEIII0BOMY 3D (DeKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHUE CBOMCTBA BEIESCTB
pasIUYHBIX  KJIAcCOB,  IOATBEPXKIAs  ONHWCAHWE  IPUMEpPamMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3WPOBATh CBOWCTBA BEMIECTB B  3aBUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMEHTa Mo Qopmyse
COCMHEHHUs, MAacCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MIPOBOJIUTH
pacy€ThI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-
HAay4YHBIC  METOABl  TIO3HAHWSA —  HAONIOJCHWE, HW3MEPCHHE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSIMH 110 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMpaHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacro3HaBaHWIO pACTBOPOB IIEJIOYEH U KHUCIOT C€ TMOMOIIbIO
WHJIUKATOPOB (JTakMycC, peHondTanenH, METUJIOPaHXK U APYTrue).

KOHIy 0OyueHHs B 9 KJiacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKUX TMOHATHI: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBs3b, TEIIOBOM
3 deKT peakuu, MOJb, MOJSPHBIA OO0BEM, PACTBOP, AJICKTPOJIUTHI,
HEYJIEKTPOJIUTHI, JIEKTPOJIUTUUECKAS TUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEaKIIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTh, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTAUIMYecKass pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHITHUH U
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJieHUS (HopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMNpENENATh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEAWHEHHUSIX Pa3JIUYHOTO COCTaBa, MPUHAJJICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMHUYECKON CBsA3M (KOBaJeHTHas, WOHHAs, MeETaJUIM4YecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi HOHA TI0 XUMHUYECKON GopMmyiie,
XapaKkTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHUM,
THUIT KPUCTAJUTHYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepmogmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €r0 TOHWMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMBl XUMHUYECKUAX AJIIEMEHTOB:
pa3nuyuaTh MOHATHS «riIaBHas moAarpynmna (A-rpymma)» U «mododHas
noarpynma (b-rpymnma)», Mansie W OOJBIIHE MEPUOMIBI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsia sijpa, oOIIee YHCIO DJJIEKTPOHOB H
pacmpeneneHnue WX IO OJJICKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB 3JICMEHTOB U MIX COSAMHEHUN B
mpeaenax MajblX MEPHO0B W TJIABHBIX MOATPYIIT ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTBI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIIUX B
peakIuu BEHIECTB, MO TEIJIOBOMY 3((EKTy, MO0 U3MEHEHUIO CTETeHEN
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CJIOXKHBIX BEIIECTB, TOJITBEPIKIas OIHMCAHUE
MIpUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUYECKOM JTUCCOLMAIMMU KHUCIOT,
LIEJI0YEeW W COJIEW, NOJIHBIE W COKpAIIEHHBIE YPAaBHEHHUS PEAKLIHM
HOHHOTO  OOMEHAa, ypaBHEHHMS  pEaKIUi,  IOJITBEPKIAOITUX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMUHBIX
KJIaCCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca ATUX PEaKIIUiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPANICHUN B Pa3TMYHBIX
YCIIOBUSX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MPOBOJIUTH
pacyEThI IO YPaBHEHUIO XUMHUUYECKOU PEaKIINN;

coOyoaTh  IpaBUjia  TOJIB30BAHUST  XMMHUYECKOM  MOCYAOM W
7a00paToOpHbIM O0OpYJOBaHHEM, a TakKe IpaBUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSIMH I10 BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPAHUIO
ra3zo000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKUCIIOrO ras3a);

IPOBOJUTh  PEAKIIMH, TIOJATBEPXKIAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pPAaCclO3HABAaTh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapObonart-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M WOHBI M3YYCHHBIX METAJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;
NPUMEHATh OCHOBHBIC OIEpPAlldd MBICIIUTCILHON JIEATCIILHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AIHIo,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBS3CH — JUIA M3YYCHUST CBOHCTB
BELIECTB M XUMHUYECKUX pEAKIMi, €CTECTBEHHO-HAyYHbIE METOJIbI



NMo3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NPOrpamMMbl padoThI padoThbI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 » bu6mmoreka IIOK
' Y [IPAKTHYECKON https://m.edso0.ru/7f41837c
JESTEIIbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMudeckue 16 1 bubmnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 21
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' ITousTHe 00 OKCcHAAX https://m.edso0.ru/7f41837¢
59 Bonopon.Ilonsrue o 8 1 bubmuoreka [JOK
' KUCJIOTaX U COJISAX https://m.edso00.ru/7f41837¢
53 Bopa. PacTBopsl. 5 1 1 bubmuorexa [IOK
' [TonsTre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl Eus OK
2.4 HEOPraHUYECKUX 11 1 1 nomorexa L

COeTUHEHNN

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 no pazgeny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepuoauueckuii 3aKOH U

Ilepuonnueckas cucrema
bubmuorexa [JOK

A
3 XHMHIHECKHX 5JICMCHTOB [ https://m.edsoo.ru/7f41837c

. . Menneneena.
Crtpoenue aToma

XUMHYECKASA CBI3b.

3.9 OKHCITUTENTBHO- g 1 bubmuorexa [IOK
' BOCCTAHOBUTEJILHBIE https://m.edso00.ru/7f41837¢c
peakiuu
bu6anoreka LIOK
"
TOro To pasaety 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 2 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
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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 KVIACC

HaumeHoBaHue KoanuectBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoThbI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
IToBTOpEHME M
11 yriayOneHue 3HaHUM 3 1 bubnmnorexka HOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 5 bubnnorexa LHOK
' p . https://m.edso00.ru/7f41a636
XUMHUYECKHUX PEAKITHMA
DIEeKTPOTUTHYECKAS
13 JTUCCOLIMAINA. 1 1 1 bu6nunorexa [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazneny 19
Pasznen 2. HemeTasibl M HX coeIMHEHHS
OO01mas xapakTepuCcTHKa
2.1 XI/IMI/I‘{CCKII/)IX BJIGI:)MCHTOB 4 1 Bubmmorexa [IOK
' https://m.edso0o.ru/7f41a636
VIIA-rpynnsl. I'anorenst
OO61mas xapakTepuCcTHKa
PAIEEP Bu6mmotexa IJOK
2.2 XUMUYECKHUX AJIEMEHTOB 6

VIA-rpynmnsl. Cepa u e€

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



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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKHUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO01mas xapakTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCINHCHUA
Uroro no pazneny 25
Pa3zgen 3. MeTa/ILI M UX COeIUHEHU S
31 OO0mue cBoiCTBa 4 but6mmoreka [IOK
' METAIJIOB https://m.eds00.ru/7f41a636
3.9 Bakueitme MeTaisl 1 16 bubanoreka LIOK
' WX COEIUHEHHUS https://m.eds00.ru/7f41a636
Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kaomasi cpeaa

41 BemecrBa u maTepuainsl B 3 but6mmoreka [IOK
' JKM3HHU YeJ0BEKa https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
b K
PesepBHOE Bpems 1 nommorexa [O

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



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgpoBbie
n| Tema ypoka KoutpoabHbie IpakTnyeckue
Bcero U3y4YeHHust o0pa3oBaTejIbHbIE
/ padoThI padoThI
pecypchl
n
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BELIECTBA Oc
[TonsTHE O METO/IAX MTO3HAHUS B bubmorexa [JOK
2 1 https://m.eds00.ru/ff0d22
XUMHHU
7e
[IpaxTnueckas padora Ne 1
«IIpaBuiia paboThI B TabopaTopuu bubmorexa [JOK
3 . 1 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM) o
UucThle BelecTBa U CMecu bubmorexa [JOK
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3eneHus cmece ca
[TpakTuueckas pabora Ne 2 bubnuoreka [IOK
5 «Paznenenue cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OYMCTKH MOBAPEHHOM COJIN )» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a

6¢



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

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
7 (CMMBOJIBI) XMMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4eckas popmyia bubmorexa LHOK
10 ' pMyJa. https://m.edsoo.ru/ff0d2ea
BanentHoctbs aToMOB .
XUMHYECKHX 3JIEMECHTOB B
cocraBieHue Gopmym mo
11 | BaNEeHTHOCTH XMMHYECKHUX
3JIEMEHTOB.
OtHocuUTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
12 | OrtHocuTenbHas MOJEKYISIpHas https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 105151 XUMHYECKOTO bubmorexa LOK
13 https://m.edsoo.ru/ff0d35
3JIEMEHTA B COCAMHECHHUH Oc
bu6mmoreka [JOK
KomnuectBo BemecTBa. Mouib.
14 i https://m.edsoo.ru/ff0d52
MousipHast macca
30
15 DOU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK

sIBIICHHS. XUMHUYECKast peaKku-d

https://m.edsoo.ru/ff0d37f



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

a

[Ipu3Haky U ycioBUS MPOTEKAHUS

bubmuoreka [JOK

16 . https://m.edsoo.ru/ff0d3a
XUMHYECKHUX PEaKIIHiA 16
3aKOH COXpaHEHHUS MaCChl bubnnoreka [HOK

17 | BemecTtB. XumMuueckue https://m.edsoo.ru/ff0d3b
ypaBHEHHS 88
Beraucnenus konudecTBa, MacChl bubmuorexa [JOK

18 | BemiecTBa 10 ypaBHEHHSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Krnaccudukanus XaMHIECKUX

eaKIui (COeTUHCHUS bubmorexa LIOK

19| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4&HBIN- bubnmnorexa [JOK

20 | oumuknonenuct. O000IIIEHNE U https://m.edsoo.ru/ff0d40
cHCTEMATH3ALMs 3HAHUM ca
KonTponbnas padora Nel no teme bubnuoreka [IOK

21 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocrtas bu6mmorexa [IOK

22 | Bosmyxa. Kuciopog — sieMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
DOU3NYEeCKre U XUMUUYECKHUE bu6mmorexa [IOK

23 | cBoiicTBa KMCIOpoaa (peakuuu https://m.edsoo.ru/ff0d46

okucienus, ropenue). [lonstue

14



https://m.edsoo.ru/ff0d37fa
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

00 okcHuaax

CrocoOBbI ToJTy4eH s KUCIOpo/Ia
B J1a0OpaTOpUH U

bu6mmoreka [IOK

24 https://m.edsoo.ru/ff0d49
MIPOMBIIIIICHHOCTH. [IpuMeHeHe 7a
KHUCJIOpOJia o
TennoBoi 3 PexT XuMUIECKOM
peaxkuuu, MoHATUE O bubnuoreka [IOK

25 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ IHAOTEPMHUYECKUX 90
peaKnusx
TormuBo (HedTh, Yroib U METaH). bubnnoreka [JOK

26 | 3arps3HEHHE BO3IyXa, CIIOCOOBI https://m.edsoo.ru/ffod4c
€ro IpeJI0TBPaICHHUS 4a
[IpaxTnueckas padora Ne 3 o
teme «Ilomyyenue u cobupanue bubmorexa [JOK

27 i https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 )
CBOWCTB» -
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

28 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
DOU3NYEeCKre U XUMUYECKHUE bu6mmorexa [IOK

29 | cBoiicTBa Bogopoaa. [lpumeHenne https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bu6mmoreka [JOK
30 | TlonsATHE O KUCIIOTAX U COJSIX https://m.edsoo.ru/ff0d50

d2



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
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CriocoObl ToTy4eHHsT BOAOPO/Ia B

bubmuorexa [JOK

31 https://m.edsoo.ru/ffod4d
nabopaTopuu 40
[Ipaktuyeckas padora Ne 4 o
teme «Ilomydenue u cobupanue bubmorexa LHOK
32 v https://m.edsoo.ru/ff0d4f4
BOJIOPO/a, U3yUEHHUE €ro 9
CBOICTBY» -
. n bu6mmoreka [IOK
M §] .3
33 OIVIPHBIH ODBEM Ta30B. SakoH https://m.edsoo.ru/ff0d54
ABorajzipo %6
Brruncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a 10 €ro U3BECTHOM bubmaoreka IJOK
34 B Y https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIISCTBA WIIN ”
00BEMY o
Brraucienus 00EMO0B ra3oB 110
aBHEHUIO PEAKIIMU Ha OCHOBE bubmaorexa IJOK
35 P "p . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 038
dusnueckre U XUMHUYECKHE bubmaorexa [JOK
36 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
N bubmuorexa [JOK
C LTI §)
37 OCTaB OCHOBAMHI. LIOHATHE O https://m.edsoo.ru/ff0d59
WHUKATOpax 02
Bopna xak pactBopuTens. bu6mmorexa [IOK
38 | HackleHHble U HEHACHIIIEHHBIE https://m.edsoo.ru/ff0d5b

pactBOpbl. MaccoBast 10Jist

40
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BEILIECTBA B PacTBOPE

[IpakTrueckas padota Ne 5 o
teme «[IpurorosieHne pacTBOPOB

bu6mmoreka [IOK

39 . Ny y https://m.edsoo.ru/ffod5e
C omnpeaeéHHOM MacCOBOM J0Jiel ba
pacTBOPEHHOTO BEILIECTBAY T
KonTponbnas padota No2 mo teme bubmorexa [JOK
40 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
Oxcuel: cocTaB, KIACCU(PUKAIINS bubmorexa LIOK
41 ' ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIAaTypa
4e
[Tonyyenue u xXumMu4eckue bubnnorexa [HOK
42 | cBOMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHJIOB de
bu6nmoreka [JOK
OcHOBaHU: COCTaB,
43 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
bu6nmoreka [JOK
[Tonyuyenue n xummdeckne
44 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
) bu6mmorexa [IOK
Kucnotsi: cocras,
45 https://m.edsoo.ru/ffOdfee
KJ1accuukanmsi, HOMEHKJIaTypa 5
[TonydeHue 1 XuMHYECKUE bubmmorexa [TOK
46 Vy https://m.edsoo.ru/ffOdfee
CBOMCTBA KHUCJIOT )
47 | Comnu (cpenHue): HOMEHKIATYpa, bubnmuotexa [JOK
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CTOCOOBI OTYYEHUS,
XHUMHUYECKHE CBOUCTBA

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

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX

bu6mmoreka [IOK

48 | 3amad o reme «OCHOBHBIC https://m.edsoo.ru/00ad9b
KJIaCChl HEOPTaHUYECKUX 7c
COCTUHEHUN)»
['eneTnyeckas CBSI3b MEKIY bubmuorexa [JOK
49 | kImaccaMu HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9a
COCTMHEHUN 50
O06001IeHNEe U CHCTEMATH3ALIHS bubmorexa [TOK
50 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KontponbHas pabota Ne3 o reme bubnuoreka [IOK
51 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeqMHEHUN" la
[TepBbie MOMBITKH
KJIACCU(UKAIIUN XUMUYECKUX bubmorera [TOK
52 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O Tpynmax fa
CXOJHBIX DJIEMEHTOB o
[Iepuoanueckuii 3aK0H U
Ilepuoauueckas cucreMa bubmiorexa HOK
53 P https://m.edsoo.ru/00ada5
XAMHUYECKUX dj1emMeHToB /I, M. 2
Meneneesa o
bu6mmoreka [JOK
54 | Tlepumonsl, Tpynmbl, MOATPYIIIBI https://m.edsoo.ru/00ada5

2c
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Crtpoenune atomoB. CocTaB

bubmuorexa [JOK

55 https://m.edsoo.ru/00ada3
aTOMHBIX sifep. M3oTormbl 42
CrpoeHue 3JIeKTPOHHBIX
bu6mmoreka [IOK
000JI0YEK aTOMOB DJIEMEHTOB
56 N https://m.edsoo.ru/00ada6
IIepnonnueckoii cucremst . H. be
Menneneesa _
XapakTepucTuKa XUMHUECKOTO
bubmuorexa [JOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
57 . https://m.edsoo.ru/00ada8
[Iepunonnueckoii cucreme /1. U. 24
Menneneesa T
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JJI PA3BUTHUS HAYKU U
58 https://m.edsoo.ru/00ada9
npaktuku. Jl. 1. MenneneeB — 6e
YUE€HBIM, NEAAror U rpax 1aHuH -
ONEeKTPOOTPHULIATEIHHOCTE
TPOOTP bubmuorexa [JOK
aTOMOB XMMHUYECKUX DJIIEMEHTOB/
59 . https://m.edsoo.ru/00adaa
Bcepocculickas npoBepodHas b3
pabota b8
bu6mmoreka [IOK
60 | HMonuas xumudeckas CBSI3b https://m.edsoo.ru/00adac
34
bu6mmorexa [IOK
KoBanentnast nomnsipHas
61 https://m.edsoo.ru/00adaa
XUMHYECKAsI CBI3b
b8
62 KoBanentnas nenosnspHas bubnuorexa [IOK

XUMHNYECKas CBA3b

https://m.edsoo.ru/00adaa
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b9

bubmuoreka [JOK

63 | CreneHb OKHCICHUS 1 https://m.edsoo.ru/00adae
28
OKHCIUTEIBHO- bubmorexa LOK
64 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEJIbHBIC PEAKIIMH 76
bu6mmoreka [IOK
65 | OKHCIUTEIHN U BOCCTAHOBUTEIIHN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
66 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 00600
67 CSCPBHDI YPOK © ?l cHme 1 https://m.edso0.ru/00ad9c
CHCTEMATH3allHs 3HAHUHI 02
. bu6nmoreka [JOK
P . 0000
68 C3CPBHRIM YPOK © iu cHne 1 https://m.edsoo.ru/ff0d61
CHCTEMATH3allHs 3HAHUI o6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KVIACC

XUMHYECKOMN pCaKkmuu.

Ne KonuyectBo yacos
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero H3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
1|
Ilepnonnueckuil 3aK0H.
Ilepuonnueckas cucrema
XAMHYECKHUX 3JIEMEHTOB /J[. bubmuoreka [JOK
1 . Menneneesa. 1 https://m.edsoo.ru/00adb59
N3meHeHue cBOWCTB €
XUMHYECKHUX DJIEMEHTOB
NIEPBBIX TPEX MEPUOIOB.
Knaccugukanus u bubnnorexka [JOK
2 HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BEILECTB 2
Kontponbnas pabora Nel
o teMe «IloBropenue u
3 yriryOneHue 3HaHui 1 1
OCHOBHBIX pa3zeyioB Kypca
8 xiacca»
Knaccudukanus bubnnoreka [JOK
4 XUMUYECKHUX PEaKLUU 110 1 https://m.edsoo.ru/00adbcb
pa3IMYHBIM IIPU3HAKAM 0
5 ITonsiTHE O CKOPOCTH L bubnnorexka [JOK

https://m.edsoo.ru/00adbe9
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(baxTopsl, BIUSIONINE HA
CKOpPOCTbh XUMHYECKOU
peakuuu. [lonstue o
TOMOTEHHBIX U
TeTepOreHHBIX PEeaKIMIX

18

ITousaTne 0 XMMHYECKOM
paBHOBecHuU. DaKTOPHI,
BJIUAIOLIME Ha MOJIOYKEHNE

XUMHUYCCKOT'O paBHOBCCHA.

bubmuorexa [JOK
https://m.edsoo.ru/00adc28
C

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peaKIuu

bubmuorexa [JOK
https://m.edsoo.ru/00adcad
e

OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
pEaKINH.

Teopus
ANEKTPOIUTUYECKOMN
Juccoranyuu. BemecTsa
ANEKTPOJIUTHI U
HEAJIEKTPOJIUTHI.

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd6
8

10

MexaHu3m
ANEKTPOIUTUYECKON
Juccoranui. CHiIbHBIE U
CI1a0bIe ANMEKTPOIIUTHI.

11

JIIMCCOITHAIIAS KUCIIOT,
COJIEM U OCHOBAHUN
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Honnble ypaBHEHUS

bubmuoreka [JOK

12 . https://m.edsoo.ru/00add44
peaKImii 3
Hounrle ypaBHEHUS Eubmorexa ITOK
13 . P https://m.edsoo.ru/00add44
peaKIuii 3
XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAaHUM B bubmuorexa [JOK
14 | cBere npexacrasieHuit 006 https://m.edsoo.ru/00add5d
ANEKTPOIUTUYECKOMN 8
IUCCOLIMAIAA
XUMHYECKHE CBOUCTBA
coJIcHi B cBETE bubmunorexa [JOK
15 | npencraBnenuii 06 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKON 2
JIMCCOIAIIHN
ITonsTHE O THUAPOIU3E bubmorexa [JOK
16 N p https://m.edsoo0.ru/00add9d
coJieit
4
[TpakTrueckast padorta Ne 1.
«PelIeHIe bu6mmoreka [JOK
17 https://m.edsoo.ru/00addbf
AKCTIEPUMEHTATBHBIX X
3a71a49» B
bu6mmorexa [IOK
0000
18 ODIICHHE 1 . https://m.edsoo.ru/00addd1
cucTeEMAaTU3aIUs 3HaHUI 5
19 | KonTpombHas padoTta Ne2 bubnnorexka [JOK
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1o TeMe
«INEKTPOIUTUYECKAS
JUCCOLIMAIIHS.
XUMHUYECKUE PEeaKIINH B
pacTBopax»

https://m.edsoo.ru/00addec
0

OO01as xapakTepuCTHKA
raJjoreHoB. XUMHUYECKHE

bubmuorexa [JOK

20 A ——— https://m.edsoo.ru/00addfe
2
xJiopa =
XnopoBogopoa. CossiHast
KHCJIOTA, XUMUYECKUE brbmorexa LIOK
21 CBONCTBA. HOTVIeHHe https://m.edsoo.ru/00ade10
) Y‘I ’ 4
pUMEHEHHE
[IpakTuueckas pa6ora Ne 2 EuG oK
o teme «Ilomydyenue nosmoreka 11
22 COISHOM KHCTOTEL https://m.edsoo.ru/00ade34
’ 8
U3y4EHUE €€ CBOUCTBY» -
Brraucnenus no - oK
YPaBHEHUSAM XUMHYECKUX nosmoreka 11
23 S —— https://m.edso00.ru/00ade48
’ 8
PEareHToB JIaH B M30BITKE -
OO6mas xapakTepucTHKa Bubmiorexa LOK
24 S eMeHTOB VIA-FOVIIEL https://m.edso00.ru/00ade64
b pyr 2
AunotpornHsie bubmuorexa [JOK
25 | MoaMduKanuu cepsl. https://m.edsoo.ru/00ade64

Haxoxnenue cepsl u e€

a
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COEIMHEHUH B IIPUPOJE.
XUMHUYECKHE CBOUCTBA
cepbl

CepoBoaopo1, CTpOEHHUE,

bu6mmoreka [IOK

26 | QusnUecKue U XUMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunpl cepsl. CepHast
KHCIIOTA, PU3NIECKUE U bubmorexa LHOK
27 . https://m.edsoo.ru/00adea2
XUMHYECKHE CBOMCTBA, 3
pUMEHEHHE
XHUMHUYECKUE PEAKLINH,
JIeKalIue B OCHOBE
MPOMBIIIICHHOTO CII0c00a bubnuoreka [IOK
28 | morydeHus CepHOI https://m.edsoo.ru/00adec8
KUCJIOTBl. XUMHYECKOE a
3arps3HEeHue OKpYXKaroIein
Cpebl COeTMHEHUSIMH CEPBI
Brruuciienue maccoBoii bu6mmoreka [JOK
29 | nonu BBIXOJA MPOAYKTA https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
3IeMEHTOB VA-TpyNIbl. bubnuorexa [JOK
30 | Asort, pacnpocTpaHeHHE B https://m.edsoo.ru/00adeea
npupoze, Guznveckue u 6
XUMHUYECKHE CBOMCTBA
31 | Awmmmuak, ero pusnueckue bubmiorexa LIOK

https://m.edso0.ru/00adf00
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1 XUMHYECKHE CBOMCTRBA,
MOJIyYeHHUE U PUMEHECHHE

|

[Tpaktuyeckas padora Ne 3
1o reme «llonyyenue

bu6mmoreka [IOK

32 https://m.edsoo.ru/00adf18
aMMUaKa, H3y4eHue ero 0
CBOMCTBY»
A30THas KucoTa, eé bubmuorexa [JOK
33 | ¢usnveckne M XUMHUYECKHE https://m.edsoo.ru/00adf30
CcBOlCTBA 6
Hcnonk30BaHre HUTPATOB
Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIbHBIX bubnnoreka [JOK
34 | ynoOpenuii. XuMu4eckoe https://m.edsoo.ru/00adf51
3arps3HEHHE OKPYXKAIOIIEH 8
CpeIbl COeTMHEHUSIMU
a3oTa
®ochop. Oxeun pocdopa
V) E) (bicq)opﬁasib KI/I;JbJ'I(EFa, bubmorexa [JOK
35 https://m.edso00.ru/00adf68
buznyecKre 1 XUMUIECKHE 3
CBOIICTBa, MOJIy4YEeHUE
Hcnons3oBanue pocdaton
B Ka4e€CTBE MUHEPAIBHBIX bubnnoreka [JOK
36 | ynoOpenwuii. 3arps3HeHue https://m.edsoo.ru/00adfc2
MPUPOIHON cpebl 0
docharamu
37 Vrrepon, bubmuorexa [JOK

https://m.edsoo.ru/00adfd9
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pacnpocTpaHeHue B
npupoze, Gu3nvIecKue u
XMMHYECKHE CBOHCTBA

(@]

Oxkcuppl yriaepoaa, ux
¢du3nvecKkrue 1 XUMHUYECKHE

bu6mmoreka [IOK

38 CBOMCTBA. DKOJIOTHYECKIE https://m.edsoo.ru/00adfeb
POOJIEMBI, CBSI3aHHBIC C €
okcuoM yriuepona (IV)
N bu6mmoreka [IOK
VYronpHasg KUCIOTA U €€
39 https://m.edsoo.ru/00ae006
CoJIx
C
[Tpaktuyeckas padora Ne 4
no teme "[lonyuenue bubnnoreka [JOK
40 | yrIekucsoro rasa. https://m.edso00.ru/00ae027
KavecTBeHHast peakius Ha €
KapOoHaT-HOH"
HepBOHa‘-IaJ'IBHBIe IIOHATHUA
00 OpraHMYecKux bubmorexa [JOK
41 https://m.edsoo.ru/00ae054
BEIECTBAX KaK O .
COEIMHEHUSIX YTIepoaa -
KoeMmumii 1 ero bu6mmorexa [IOK
42 P https://m.edsoo.ru/00ae080
COCIUHCHUS )
[TpakTrueckast paborta Ne 5.
bu6mmoreka [JOK
Petienue
43 https://m.edsoo0.ru/00ae0bf

AKCIEPUMEHTAIbHBIX 3a/1a4
no teMe «Baxneimue

2
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HEMCTAJJIbBI U UX
COCOAUHCHU A

Kontpomnbnas padora Ne3
no teMe «Baxkneiimue

bu6mmoreka [IOK

44 https://m.edsoo.ru/00ae0el
HEMETaJLIbl U UX o
COCIMHCHUS» B
OO61as xapakTepuCcTHKa
XUMHYECKHUX DJIEMEHTOB —
MeTauIoB. MeTamindeckas bu6mmoreka [IOK
45 CBSI3b U METAJINUYCCKAs https://m.edsoo0.ru/00ae103
KpUCTAJUTMYECKas perréTka. €
®dusznyeckue CBOMCTBA
METAaJLJIOB
XHUMHUYECKHE CBOICTBA
bu6mmoreka [IOK
METaJLJIOB.
46 . https://m.edsoo0.ru/00ae115
DNEKTPOXUMHUYECKHUH PsifT 5
HaANPSDKEHUN METalIoB B
OO0mue crmocoObl
MOJTyYEHUS] METAJLIOB.
CnnaBbl. Beruucienus mo bu6mmoreka [IOK
47 | ypaBHEHHSM XUMHUYECKUX https://m.edsoo.ru/00ae115
peaKIui, ecIu OJUH U3 6
peareHTOB COICPIKHT
MIPUMECH
bu6mmoreka [JOK
ITonsiTHE O KOppO3UHU
48 https://m.edso00.ru/00ae127

MCTAJJIOB

8



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

bubmuoreka [JOK

49 [IlenoyHbIe METAILITBI https://m.edsoo.ru/00ael4b
2
OKcHUIBI U TUAPOKCUIBI Enbmiorexa IOK
50 P https://m.edsoo0.ru/00ae14b
HATpHS U Kaaus 5
[[emouno3emenbHBIE bubnnoreka [JOK
51 METaJIIbI — KaJbIIUHA U https://m.edsoo.ru/00ae15e
Maraui 8
Baxxueiinmme coequHeHUS buomiorexa IJOK
52 https://m.edsoo.ru/00ael15e
KaJIbLMS 3
53 O06o0061IEHNE U
cUCTEMATH3aIUs 3HAHUN
KécTtkocTh BOJBI U Bubmzorexa LIOK
54 . https://m.edso0.ru/00ae188
CIocoObl €€ yCcTpaHeHus 6
[TpaxkTrueckas padota Ne 6 bubnnoreka [JOK
55 o teme "JKECTKOCTh BOIBI https://m.edsoo.ru/00aelae
U METOABI €€ ycTpaHeHus" 8
bu6mmorexa [IOK
56 ATroOMUHUI https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe cBOCTBA Brbmrorexa IOK
57 p https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
58 | Keneso bubmmoreka [JOK



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

https://m.edsoo.ru/00aeld8
6

59

OKcubl, THAPOKCUIBI U
conwm xene3a (II) u xxenesa

(1)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e
6

60

0O0001EeHuEe 1
cucTeMaTu3alus 3HaHui

61

[TpakTuueckas paborta No 7.
Pemenue
3KCHEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxnenmue
METAJLJIbI U UX
COCIMHECHUS

bu6mmorexka [IOK
https://m.edsoo.ru/00ae3de
8

62

Brraucnenus 1o
YpaBHEHUSAM XUMUUYECKHUX
pEeaKUHnii, €CIIM OJIUH U3
peareHTOB J1aH B U30BITKE
WJIU COJIEPIKUT MPUMECH.
Boruncnenus maccoBoit
JIOJIA BBIXOJ1a MMPOIYKTa
peakuuu

bu6nmoreka [JOK
https://m.edsoo.ru/00ael75
0

63

0O00011eHne n
CUCTEMATH3AaLUs 3HAHUN

64

Kontponbnas padota No4
mo TeMme «Baknaeimme
METaJUIbl ¥ UX
COCIMHCHMS



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemectBa u matepuansl B bubnnoreka [HOK

65 [IOBCEAHEBHOM XU3HU 1 https://m.edso0.ru/00ae3f5
yeJoBeKa 0
XuMUUECKOe 3arpsa3HEeHue Enbmiorexa IOK

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

bu6mmorexka [IOK

PoJib XuMuM B peIIeHUN

67 1 https://m.edsoo.ru/00ae427
9KOJIOTHYECKHX POOJIeM 0
Pe3epBHBIii ypok. bubnnorexa [HOK

68 O06o0061IEHNE U 1 https://m.edso0.ru/00ae0d0
cUCTeMaTH3alus 3HaHUU a

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumus 9 knacce/ Kyznenosa H.E., Turosa .M., I'apa H.H. Ob1iecTBo ¢ orpaHiueHHOM OTBETCTBEHHOCTHIO
Nznarensckuii ieaTp « BEHTAHA-I'PA®»; Axnmoneproe obmectBo «M3marensctBo «IIpocBenienne

» Xumusi: 8-i kiacc: 06a30BbIi YPOBEHB: YUECOHUK; S-€¢ u3gaHue, nepepadoranHoe, 8 kinacc/ 'abpuensu O.C.,

OctpoymoB WN.I'., CnaakoB C.A. AxkumonepHoe o61miectBo «M3narensctBo «IIpocBemeHue

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

I[IAD®POBBIE OBPA3OBATEJBLHBIE PECYPCHI 1 PECYPCHI CETU UHTEPHET
LIOK,PDIII,

www.fipi.ru






