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Администратор


HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNpHON ~ IpOrpaMMbl ~ OCHOBHOIO  OOHIEro o0Opa3oBaHuUs,
npeacraBieHabx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMU TPENOJaBaHUs Y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX — OpraHu3anusx Poccuiickoi
denepanum.

[TporpamMma no xumuu Aa€T TpeCTaBICHUE O IENSIX, O0IIel cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS W Pa3BUTHS OOYYAIOIIMXCSA CPEICTBAMH Y4YEOHOIO
MpeAMETa,  YCTAaHABIMBAET  00SA3aTelIbHOE  NPEIMETHOE  COJAEpIKAHUE,
MpeayCMaTpUBAET PACHPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszzenaM M TemMaM MpOrpaMMbl MO XUMHH, ONPENESeT KOJIMYECTBEHHBIE U
KauyeCTBEHHbBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4Y€OHOrO MpPOLECcca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpenesseT BO3MOXKHOCTH MpeaMeTa it
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUIMA
K pe3yJibTaraM OOyYeHHs XMMUU Ha YpPOBHE LIE€JIEd HM3y4yeHUs NOpeIMeTa U
OCHOBHBIX BHUJOB Y4Y€OHO-ITO3HABATEIIbHOM AESATENBHOCTH OOYyYarolmIerocs IO
OCBOCHHMIO Y4EOHOT0 COJEPKAHMUSL.

3HaHWE XUMHUU CIYKAT OCHOBOW JUIsl (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocs, ero NpeJcTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (HopMUPYEMbIE XMMHUEN MPEICTaBICHNS O B3aUMONPEBPALLEHUAX
SHEPIrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS II100aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTMYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH JJIsl CAMOPAa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIOCOOHOCTEN
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSITEIbHOW y4eOHON J1eATeNbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIENIOBATEIIbCKIMX YMEHWH, HEOOXOIUMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;

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

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO--
Hay4yHBIM 3HAHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3zoBaHre 00ydarouuXcsl.

JlanHble HampaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs crienudukoit
colepKaHusi y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCA TMEeAaroruuecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00111ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHUCTEMbl NEPBOHAYAIBHBIX MMOHATUA XUMUH,



OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHATUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzyueHuto. CouepxaHue CKIaIbIBACTCA U3 CUCTEMBI
MOHATUH O XMMHYECKOM DJIIEMEHTE M BEIIECTBE M CHUCTEMbI IOHATHA O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbBI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHSA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUMY;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBoOpax.

Teopernyeckue 3HaHUS pacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYeHHBIX U OCMBICIEHHBIX (DAKTOB, pPAa3BUBAIOTCSA MOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XUMHUU CHOCOOCTBYET (POPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABIIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, HIEHHOCTHOTO OTHOUIEHHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHMUs B Hayke. M3ydyeHne XUMUM MPOUCXOAUT C MPUBICYECHUEM
3HAHUI W3 paHee M3YyYECHHbIX Y4EOHbIX MpeamMeToB: «OKpYKaIOWUA MUDPY,
«bunonorus. 5—7 knacce» u «®Pu3uka. 7 Kimace».

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYphl. 3azadya y4yeOHOTO MpeaMera COCTOMT B (POpMUPOBaAHUU
CHUCTEMbl XMUMHUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHN, JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKd, B TPUOOIIEHUU K HAYYHBIM METOJaM MO3HAHUS MpHU
M3YYEHUHU BEIIECTB U XUMHUYECKUX peakuui, B (OPMUPOBAHMM U PaA3BUTHHU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IO3HABATEIILHONW U
y4eOHO-UCCIIEIOBATENbCKON JI€ATEIbHOCTH, OCBOEHUM MPaBUII 0E€30MacHOro
oOpalieHus ¢ BelleCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHMM XMMHM Ha YPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
Ba)KHOE 3HAYEHHUE MPUOOPENN TaKUEe LIETH, KaK:

— (GOpMHpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBJeHHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOILIEHUE
00y4Jaromuxcsi K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTHBAILIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  obecneyeHue  yCJIOBUH,  CIOCOOCTBYIOIIUX  IMPUOOPETEHUIO
OoOyyarolMMUCS  ONbITa PA3HOOOPA3HOM  JAEITENBbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS, KJIKOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIMH), MUMEIOIINX
YHUBEPCAIBHOE 3HAYCHUE YISl PA3JINYHBIX BUJIOB JCATENBHOCTH;

— (dopmupoBaHue oOueH (YyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBICHATH U OLICHUBATH SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3Ysl 3HAHUSA U ONbIT, MMOJIYYEHHBIE NPU U3yYECHHH
XUMUH, NPUMEHATh UX NpPH PEIICHHH Npo0JeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU IESATENBHOCTH;

— ¢opMupoBaHue y OOy4aroOUMxcs TyMaHUCTUYECKHUX OTHOLICHHH,
MOHMMAHUA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[eIeCO00pa3HOr0 TOBEJACHHUSI B OBITY U TPYAOBOM NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX [EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduisi ©  HampaBlIECHHOCTH
JaNbHENIIEro 00y4eHusl.

OOmiee 4yucnO 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XUMHUU Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Heeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tema u BemiecTBa. PU3HUECKHE CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSTHUE
BemiecTB. [loHsiTHEe 0 MeTOaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuaeckas popmyna. BaleHTHOCTH aTOMOB XWMHUYECKHX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. Momsapaas Macca. BzauMocBsize
KOJINYECTBA, MAacChl M YHUCIAa CTPYKTYPHBIX €IUHUIl BeliecTBa. Pacu€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BENIECTB. XHUMHUYECKHE YpaBHEHMS.
Knaccudukanuss XuMmdeckux peakiui (CoeAMHEHUs, pa3ioKEHUsI, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B J1aOOpaTOpHH
u npuémamu oOpamieHus ¢ JIabOpaTOpHbIM OOOpPYIOBAHHUEM, HW3YYEHUE U
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHUYECKHX BEUIECTB,
HaOmoieHne pusznueckux (MIaBJIeHUE BOCKA, TasSHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOpPEHUE CBEYH,
MPOKAJMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHUCJIOTOM)
SBJICHUN, HAOJIOJACHUE M OMNUCAHUE MPU3HAKOB MPOTEKAHUS XHUMHYECKUX
peakiuii (pasyioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xejesa ¢ pactBopoM coiu mMeau (I1), n3yuenne cnocoO0B pa3iesieHus: CMECei: ¢
MOMOIIBI0  MarHuTa,  (UIBTPOBAHWE,  BBINAPUBAHHUE,  JIUCTHIUISALIMS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCaHWe PEe3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHNE MOJieJIeld MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe M HEOPTAHNYECKUX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucnopoa — aneMeHT U mpoctoe
BemiecTBO. HaxoxkneHue kucimopona B MpUpoae, (PU3MYECKUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupasl. [Ipumenenne kuciopoaa. CrnocoObl
MOJIYYCHHS] KHUCJIOpoJa B JabOpaTOpMM W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- M DHAOTEPMHUYECKUE peaklMH. TOIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpoctoe BemiecTBO. HaxoxkaeHue Boaopoja B
npupoae, ¢GuU3MUECKMe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

@dusnueckne cBoMcTBa BOAbl. Boma kak pactBopurens. PacTBOpbL.
HacellieHHbIE M1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBas [1os1 BemecTBa B PACTBOpPE. XHMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Posib pacTBOpoB B MpUPOJE U B JKU3HU yesoBeka. KpyroBopot
BO/JIbI B IIpUpPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa U OUYKUCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasytomue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyrome. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamusi ocHOBaHMIA: MIENTOYM M HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OU3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccupukanus kucinor. Homenknatypa kuciot. @uznueckue
U XMMHYECKHE CBOMCTBA KHUCIOT. Psn aktuBHOCcTH MetaiuioB H. H. bekerona.
[Tony4yeHne KUCIIOT.

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

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COIEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHe, PACHO3HABAHME W HW3YYEHUE CBOICTB KHCIOpPOAA,
HaONIOZ€HUE  B3aMMOJCHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3lilaMd OKCHUJIOB M OIKUCAHWUE HX CBOWCTB, IMOJYyYE€HHE, COOHpAHHUE,
pacrio3HaBaHWEe W H3y4YEHHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBUE
Bojopoja ¢ okcuaom Meau (I1) (Bo3MOKHO UCIIOIB30BaHUE BUACOMATEPHUATIOR),
HaOmrofeHne o00pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBaHUE
OCOOEHHOCTEM PAcTBOPEHUS BEUIECTB C PA3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MACcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBHE BOJBI C METa/UIaMU (HaTpUEM U KaJbIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAcCTBOpax KHCIOT W IIEJIOYEH, HW3YUYEHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIUN HEUTPaAIU3aLUY, ITI0Jy4eHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJIHOTO METaula JpPyTMM M3 pacTBopa COJM, pEIICHHE
AKCIIEPUMEHTAJILHBIX 3a/lady Mo TeMe «BaxHeimue Kiacchl HEOPraHUYECKUX
COCIMHEHUN.

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHune aroMoB. XUMHYECKasi CBSA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[TepBbie MOMBITKU KJIaCCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTepHbIE
OKCHU/JIbI ¥l TUIPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuomnueckort cucrembl xumuueckux diemeHToB JI. WM. Menngeneesa.
Ilepuonpt u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
NEpUOJAA U TPYNIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aToOMHBIX snuep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl [l. . MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIAM.
3nauenue Ilepuogmyeckoro 3akoHa U [lepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumnueckass cBs3b. KoBaneHTHas (MOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Ipoueccol OKMUCAEHUS U BOCCTAHOBIIEHUS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTENIBHBIX ~PEAKIUI
(ropenue, peakly pa3ioKeHUsI, COSTUHEHN).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3YYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIO0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAaK W TIOHATHM, SBISIOIIMXCS CUCTEMHBIMM JUIA OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uKalus, [EepUOAUIYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHI,
M30TOIBI, PAaJuOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIMYMHBI,
€IUHULBI U3MEPEHUS, KOCMOC, ITAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpANIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCcKas peakius

ITepunoanyeckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB NEPBBIX TPEX NEPUOMNOB, KaJWs, KaIbLUS H HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTALUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

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

Knaccudukanus XMMHUYECKHX pEeaklMid MO pa3IuyHbIM IMpU3HAKaM (1o
YHUCIIy M COCTaBY yYaCTBYIOIIUX B PEAKLUU BEIIECTB, MO TEILIOBOMY 3D PeKTy,
N0 M3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XuMUYecKoM peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMHUYECKUX peakuusx. [loHsiTuE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [lonarune o karanuse. IloHsTHE O XUMHUYECKOM
paBHOBecud. DakTOpbl, BIUAIOIIME HAa CKOPOCTh XHMHYECKOW pEaKLUu U
MTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

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

Teopus  SJIEKTPOIUTHYECKOW  JHUCCOLMALIMH. ONEKTpOIUTEl U
HEINEeKTpoJauThl. KaTuoHBI, aHMOHBL. MeXaHU3M JUCCOLMAIIMM BELIECTB C
pa3IMYHBIMKM BUAAMHU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHbBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHMs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUYECKOU
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAJUIMUECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMu  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANIEKTPONPOBOIHOCTU PAaCTBOPOB BEIIECTB, Ipolecca IUCCOLMAIUU KHUCIOT,
1Ies104eil u coiel (BO3MOMXKHO MCIOJIb30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUMid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJEJIEHHE Ta3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakiuu pa3oKeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEaKUUWd Ha HOHBI,
pelieHne SKCepuMEHTANIbHBIX 3a/1a4.

Hemeranibl U MX coeIMHEHUA

OO6miass xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3aMMOJEHCTBUE C MeTaJJIJaMH, HEMETalllaMH, IIeiIo4YaMu). XJIOPOBOJIOPOI.
ConsiHast KucaoTa, XMMUYECKUE CBOMCTBA, MOJyYeHUE, MpUMEHEHNE. JleicTBHE
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHM3M 4YeJIOBEKa. BakHeWIIne XJIOPUIbl U UX
HaXO0XIEHUE B IPUPOJIE.

O6miass  xapakrtepuctuka oaneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHN OKHUcieHus. CTpoeHue u puznyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M  Cepbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJia U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (U3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKUe W
XUMUYECKue CcBoMcTBa (OoOlIMe Kak TpeACTaBUTENSI Kjacca KHUCIOT |
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeXkKalIle B OCHOBE MMPOMBILIIEHHOTO
croco0a moxy4yeHusi cepHoil kucioThl. IIpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTBI, Ka4CCTBEHHAs Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ COeMHEHUN B MpUpOoAe. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIM, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEOTBPAILECHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHS. A30T, paclpoCcTpaHEHHE B



npupoe, pusndeckne u XuMuIeckrue cBocTBa. KpyroBopot azora B mpupoe.
AMMmak, ero pu3nIecKne U XUMHICCKUE CBOMCTBA, TTOTYYCHUE U TPUMEHEHUE.
Conmu amMmoHUsA, WX (PUBUYECKHE U XHUMHYECKHUE CBONCTBA, NPUMEHEHHUE.
KauecTBeHHas peakius Ha MOHBI aMMOHHUA. A30THasl KUCJIOTA, €€ MOJy4YeHHUE,
du3nUecKkue W XUMUYECKHE CBOMCTBa (00mME Kak TPEICTABUTENS Kiacca
KUCIOT U crnenudpuueckue). Mcmnonp30BaHWe HUTPATOB M COJIEH aMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHNH. XMMUYECKOE 3arpsA3HEHUE OKpYKarolen
cpeabl COEIMHEHUAMU a30Ta (KUCIOTHBIC 0K/, 3arPsI3HEHUE BO3/yXa, ITOUBBI
u BogoémoB). docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun docdopa (V) u  dochopHas KucioTa,
¢usnyeckue U XUMUYECKUE CBOMCTBA, moydenue. McnonszoBanue ¢pocdatos B
Ka4ueCTBE MUHEPAJIbHBIX yIO0OpPEHUH.

O6mass  xapakrtepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEpPHbIE CTETNIEHU OKHUCJIEHUA. YTJIEPOJ, aNIOTPOIHBIC
Moau(dUKalUKM, PacpoOCTpaHEHHWE B TpUpoJe, (DU3NYECKUE U XUMHUYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepona B mpupojae. OKCUIBI yIiiepoa,
uX (U3NUECKHE W XUMHUYECKHE CBOWCTBA, JMEHCTBHE HA JKUBBIE OpPraHU3MEI,
MOJYyYEeHHE U MPUMEHEHUE. DKOJOruueckue mpobieMbl, CBSI3aHHBIE C OKCUIOM
yrinepona (IV), rumore3a Ty100adbHOTO TMOTEIJICHUS KIMMAaTta, MapHUKOBBIN
addext. YronpHas kuciota U €€ coiau, uX (GU3MYECKHE U XHUMHUYECKHUE
CBOWMCTBA, MOJy4YeHUE U NMpuUMeHeHue. KauecTBeHHas peakiusi Ha KapOOHaT-
noHbl. Mcnonbs3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILJICHHOCTU U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHble TMOHSTHST 00 OpPraHUYECKUX BEHIECTBaX Kak o
COEIMHEHUSIX yriiepoaa (MeTaH, 3TaH, 3TUJIEH, aleTUJIEH, 3TAHOJ, TJIMUEPHH,
yKCyCHasi kucjoTa). lIpupojaHble HMCTOYHUKH  YIJIEBOAOPOAOB  (yroJb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEepepadOTKu (OEH3MH), UX POJIb B OBITY
U TIPOMBINUICHHOCTH. [IoHSITHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriaeBoJiax — U UX POJIM B KM3HU 4YesIoBeKa. MatepuaibHOE €TUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYEHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcujie kpeMuus (IV) u kpemHueBoi kucnote. CHUIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B IPOMBIIIUICHHOCTH. BaykHeIIMe CTpOUTEIbHbIC MaTepUAlIbl: KEpaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpodiemMbr 6€30MacHOTO UCTIOb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKChepumenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHUCJIOTHI, MPOBEICHUE KAU€CTBEHHBIX PEAKIIMM Ha XJIOPHUI-UOHBI U HAOJIIOICHHE
IIPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaXkaromue (PU3NIecKue U XUMHUISCKHEC
CBOMCTBA TaJOr€HOB M WX COCIUHEHUN (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJI0B (TalOreHHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOIb30BaHUE BHUJACOMATEpPHAIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa IMoJ JEWCTBHEM KOHUEHTPUPOBAHHON CEPHOW KHUCIOTHI, HM3y4€HUE
XUMUYECKUX CBOMCTB  pa30aBJICHHOM CEpHOM  KHUCIOThI, TPOBEIACHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH H HaONMIOJIeHHe Mpu3HaKa e¢
POTEKaHMs, 03HaKOMJIEHHE ¢ (DU3NUECKUMHU CBOMCTBAMU a30Ta, (ochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochHOPHBIX yIOOpPEHUH, MoJlydeHrue, cCoOOMpaHue, paclo3HaBaHUE U
U3y4YeHHE CBOMCTB aMMMaka, MPOBEJECHUE KAueCTBEHHBIX pPEaKIUid Ha HOH



aMMoHMA W (QochaT-MOH U H3yYEHHUE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIEH KPUCTALNIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C TIPOIECCOM
a7copOLMu PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YeHHE, COOMpaHUE, Paclo3HABAHHE U H3YYEHUE CBOICTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoOHAT U
CUJIMKAT-UOHBl W W3YyYEHHE IIPU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW IPOMBIIIJICHHOCTH, PELICHHE JKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBl U UX COCTMHEHUSD.

MetaJuibl 1 MX COeIMHEHHUS

OOmast xapakTEepUCTHKAa XHMHYECKHUX JJIIEMEHTOB — METAUIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B llepnonnueckon cucteMe XMMHYECKUX dJIEMEHTOB
J. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHEe MeTaluioB. Metajuinueckas
CBSI3b M METAJUIMYECKAasd KPUCTAJUIMYECKAs PEMIETKA. DIIEKTPOXUMUYECKUMN sl
HalpsUKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momydeHus: MeTawioB. IloHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmaBbl (CTajlb, YYIYH,
JTIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U TPOMBILUIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMudeckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (HAa NMpUMepe HATpus M
kanusg). OKcuAbl U TUAPOKCUABI HaTpusi W Kanus. [IpumeHeHue mieaoyHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMeibHbIE MeETalabl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepuoguueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE HMX aTOMOB, HaXOXkAcHUE B mnpuponac. PHU3NYECKUE U XHUMHUYECKHE
CBOMCTBA MarHus U Kajibliug. Baxuelnime coequHEHHUs Kalblus (OKCH],
TUAPOKCHU], COJN). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHUS.

AmomuHui: nosiokeHne B llepuonnueckoll cucreMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XUMHUYECKUE CBOWMCTBA altOMUHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kemneso: nomoxenue B [lepnoandeckor cCUCTEME XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa, CTpO€HUE aToMa, HaXO0XKICHUE B npupoae. Pusndeckue u
XUMUYECKue cBoicTBa xene3a. OKcuabl, Tuapokcuabl u conu kenesza (II) u
xenesa (III), ux coctas, cBOMCTBA U MOTyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalblUg U HATpUS C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KAUE€CTBEHHBIX PEAKLINI HA MOHBI: MAarHus, KaJIbIUs, aJTFOMUHUS, IUHKA, XKEe3a
(II) m xeneza (III), memu (II), nHabOmrogeHWE W OMHUCAHUE MPOIECCOB
OKpalllUBaHUsl IUJJAaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TMAPOKCHJA LHMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelmme MeTalljIbl U UX COEUHEHUS.

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 OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPY-KArOIIE cpenibl (peneapHas T0nycTuMas
KOHIleHTpalusi BemectB, pganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

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

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€W NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAIU3, CHUHTE3, KIACCU(PUKALHMS, NEPUOJUYHOCTh, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, AUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMUECKasi pelETKa, CIUJIaBbl, (PU3MYECKHE BEJIMYMHBI, €IMHUILIBI
U3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA0OpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO OOIIETro
00pa3oBaHUs JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOW U
BOCIIUTATEIbHOM  JIESITEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MPaBWJIAMH M HOPMaMH MOBEACHUS M CIOCOOCTBYIOT
IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacIIMpEeHne ONbITa ACATEIPHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YAaCTH:

1) naTPUOTHYECKOTr0 BOCIIMTAHMS:

IIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJEIHI0, MOHUMAaHUSA 3HAYECHUS XUMUYECKOU
HayK{ B KU3HU COBPEMEHHOI'O OOILECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmanuen O MNepeNoBbIX JIOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTH B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS] O COLUMAIbHBIX HOPMAaxX W MpaBUJaX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOUCCIEeN0BATENbCKOM, TBOPUYECKON M JIPYTrUX
BUJIAX JESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBINIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33/a4, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4YEOHBIX  NIPOEKTOB,  CTPEMIIEHHUS K
B3aMMOIIOHMMAHWI0O W  B3aWUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEATEIbHOCTH, TOTOBHOCTH OLIEHWBATH CBOE IOBEICHHE W TOCTYIIKHM CBOMX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHYECKON PEAKILUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IMPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOTHOMN CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOJIWMBbIC I OOBSICHEHMs HAOJI0JAEMBIX IIPOIIECCOB H
SABJICHUM, MO3HABATEIbHOM, MH(POPMAIIMOHHON M YUTATENbCKON KYyJIbTYPHI, B
TOM YHCIIE€ HaBBIKOB CaMOCTOATENbHOM padOThl € Y4YEOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEPATypO, JOCTYIHBIMM  TEXHUYECKUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, IMPOEKTHOM U  HCCIEN0BATEIbCKON
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaJIbHEUIILIEM;

4) popMUPOBAHUSA KYJIbTYPbI 3[I0POBbSI:

OCO3HAaHHME LIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3JJ0POBBII 00pa3 JKU3HU, OCO3HAHUE IMOCIEACTBUI U
HEMpPUSATUE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUS alKOroJisi, HApPKOTHUKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJIEHUS MpaBuUi  OE30MacHOCTH  IMpHU
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K NPAKTUYECKOMY H3YUEHHIO NpodeccHid U TpyJa pa3InyHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUYAJIbHOM TPAGKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  Yy4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEmHOW MTPO(PECCHOHATLHON NEITEIBbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATHHON
cpexne;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHUE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(pU3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBuyl OE30IMIACHOTO TMOBEACHUS TpPU paboTe C BEHIECTBAMHU, a TaKXKe B
CUTYALIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOU CpEeNou, s
MOBBIIICHUSI YPOBHA JKOJOTMYECKON KyJIbTYpbl, OCO3HAHHUS TJ100aIbHOTO
XapakTepa 5KOJIOTMYECKUX MpOOJeM M MyTed HX PEIIEeHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMYECKOT0 MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPe3yJbTaTOB BBIACIAIOT 3HAYMMBIEC IS
dbopMupoBaHUsS MHPOBO33pPEHUSI OOIICHAyYHbIE TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTEMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUHM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4HOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble AecTBUS (TIO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIC),
KOTOpble oOecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU JIEATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS! TPU OCBOCHHUU
3HAHUI: PACKPHIBATh CMbICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATh B3aUMOCBSA3b C IPYTUMHU TOHSTUSIMU), UCIIOJIb30BATh
NOHATHS JJ11 O0BSICHEHUSI OT/ACIIbHBIX (PAKTOB U SBJIICHUM, BHIOMPATh OCHOBAHUS
U KpUTEpUM [JIs1 KilacCU(UKAIMM XUMHUYECKMX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OO0BbEKTaMU
U3Y4YEeHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), CJIaTh BHIBOJbI U 3AKITIOYCHUS;

YMEHHME NPHUMEHATh B MpOLlEcCe MO3HAHMs MNOHATHUA (MPEAMETHBIE U
METaNpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, HCIOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHHM MOJEIbHBIE
IPEICTaBICHUS — XMMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHUUYecKas Gpopmyia
U ypaBHEHUE XUMHUYECKON peaklUuu — MPH PELIEHUH y4yeOHO-IIO3HABATEJIbHbIX
3a7a4, C€ y4E€TOM OTUX MOJCIBHBIX IPEICTABICHUN  BBIABISITD U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKA HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUWid, BBIABIATH  0OIIME
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUYHs B
M3Y4YaeMbIX MTPOLIECCAX U SBJICHUSX.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MMOCTABIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH M MPOBEICHUIO
YUYCHUUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOMIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyInpoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIISTH
OTUET O MPOJIETIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALMIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHUS, IMOIYYaEMYK0 M3 Pa3HBIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAsA JUTEpaTypa XUMHUYECKOIO COJAEpKaHUs,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHTh Pa3IMYHble METO/IbI U 3alPOChl IPU MOUCKE U OTOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX M MO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIACTH HCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TOHUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIe 3aJa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE HCIONb30BaTh W aHAJM3MpOBAaTh B Mpouecce ydyeOHOH U
HCCIIEI0OBATEbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIISTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpY’KarOLIEH MPUPOTHOUN CPEJIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOMPOCHI (B Xoj€ Auanora W (Wju) JUCKYCCUHU) TIO
CYLIECTBY 00CyXnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  NPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUS TNPEACTaBIATh TMOJY4YEHHBbIE pe3yJjbTaThl MO3HABATEIbHOM
NESATEIbHOCTH B YCTHBIX M THMCBMEHHBIX TEKCTax; JenaTh MPE3eHTALNI0
pEe3yNbTaTOB  BBINOJHEHUS XMMHYECKOTO HKCIIEpPUMEHTa (J1abopaTOpHOIo
OTIbITA, JTA0OPATOPHOUN PaOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESITENIbHOCTH TMpPU  PEIICHUH
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yu€Ta OOILIMX MHTEPECOB U COTJIACOBAHMS
no3utuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpJIMHAIIUA COBMECTHBIX JCHCTBUHM, OINpEIETICHHE KPUTEPUEB IO OLECHKE
KayeCTBa BBIIIOJIHEHHOM pabOThI U ApyTHUE).

PeryJsiTHBHBIC YHUBepCAJbHbIe y4eOHbIe AelicTBUS:

YMEHHE CAMOCTOSITEJIbHO ONPEAENATh eI AEATEIbHOCTH, IUIAHUPOBAT,
OCYILECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NeATeIbHOCTh, BEIOMpaTh Hanbosee 3(PpheKTUBHBIE CLIOCOOBI peIIeHNs YUeOHbBIX
U TI03HABATEJIbHBIX 33J1a4, CAMOCTOSATEIBHO COCTABIISATh MM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU IIPUA BBINOJHEHUM 33JaHUA C YYETOM



MTOJIy4EHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTAaTa 3asBJICHHOMN LI, YMEHHE
WCIIOJB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIPEUIaraémMble B YCIOBUU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIep’KaHus, YCTAaHOBJICHHOTO JAaHHOM (eaepaibHON paboueil MmporpamMmon,
BBIJICTISIIOT: OCBOCHHBIC OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOObI
NeUCTBUM, creuudpuyeckue Uil MTPEeIMETHOW o0JacTu «XUMUS», BHJIBI
HNEATEIIBHOCTH 110 TMOJIy4EeHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJIsI XUMHYECKOIO OJJIEMEHTA B COCIWHECHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJI,  KHCIOTa,  OCHOBaHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHAYECKasl pPeakius,
KJIacCU(PUKaLUs pEeaKlMii: peaKIMi COCIUHEHNUS, PEaKLIUU Pa3I0KEHHUS,
peaklMM 3aMELIEHUsl, peakuuu OOMeHa, 3K30- M JHJIOTEPMHUYECKHUE
peaklmu, TeIoBoM 3P(EKT peaklnu, SApOo aToMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYEcKas CBS3b,
MOJSIpHAsE W HEMOJSpHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas [0Jid BeulecTBa (IPOLIEHTHAs
KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHX IOHATHU U
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUII;

e HCMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMYI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpEAeNATh BaJE€HTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPHUHAIJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy
COEIMHEHUI Mo (QopMysiaMm, BUJ XUMHYECKOW CBsA3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUYECKUX COCAMHEHUSX;

e packpbiBaThb cwmbichn [lepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX noJioxkeHus B [leproanueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOTaapo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMHUYECKHX DJIEMEHTOB: pAa3JIU4YaTh IOHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)y, masnsie
U OOJIbIIIME MEePUOJIbl, COOTHOCUTh 0003HAUYECHHS, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrema xumudeckux saementoB JI. .
MeHnpzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIllee YHuCIo
AJIIEKTPOHOB U paclpeieICHUE UX IO JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKUE PEAKIIUU (0 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3 (DEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOINE XMMHUYECKHNE CBOMCTBA BEIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHUE  MOpUMEpPaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTEJIBHYI0 MOJIEKYJSPHYIO U MOJSPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIEMEHTa 1o (opMmyiie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, HPOBOIUTH
pacy€THI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, O000OIlEeHHe, CUCTEMAaTHU3alluIo,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUS CBOWCTB BEIICCTB M XUMHUYECKUX PEAKIMHA, €CTECTBEHHO-
Hay4YHblE  METOJbl  TO3HAHUS —  HAOJIOJCHUE, HU3MEpEHue,
MOJICTUPOBAHUE, SKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  TIOJb30BAHUS XHUMHUYECKOM MOCYyIOU U
71a00paTOpPHBIM 00OpPYJOBAaHUEM, a TaKXKe IMpaBWiaM oOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH 110 BBIIOJTHEHHUIO
JTa00pATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHUIO M COOUpaHUIO
ra3oo0pa3HbIX BEUIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C  OMNPEIACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacno3HaBaHMIO PACTBOPOB MIEIOYEH UM  KHUCIOT C IOMOIIBIO
WHJIUKATOPOB (JTakMycC, peHondTanenH, METUJIOPaHXK U APYyTrue).

KOHIly o0OyueHus B 9 KJjiacce NMpeAMETHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, UOH, KaTHMOH, aHWOH, MPOCTOE BEIIECTRBO,
CJIO’)KHO€ BEIIIECTBO, BAJICHTHOCTh, JIEKTPOOTPHUIIATEIILHOCTh, CTEIICHD
OKUCJICHHS, XUMHMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIJIOBOM
3 deKT peakiuu, MOJb, MOJSPHBIA O0BEM, PacTBOP, DJIEKTPOJUTHI,
HEDIJICKTPOJIUTHI, DJICKTPOJUTHYECKAsT TUCCOLUAIIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTajau3aTop, XWMHYECKOE paBHOBecHe, OOpaTUMbIe U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHCJIUTENIb, BOCCTAHOBUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMYecKass pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakiuu, MpeaeiabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
IPUMEHSTH 3TU NOHATHUS IPY ONMCAHUU BELIECTB U X MPEBPALLICHUIL;
UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJIi COCTaBJICHHS (opmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

ONpPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB B COEOUHEHHUSX Pa3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COeIUMHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBA3M (KOBaJeHTHas, WMOHHAs, METaJIMYecKas) B



HEOPraHUYECKUX COCAMHEHUSX, 3aps/l UOHA M0 XUMUYECKOU (hopMmyiie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHMUI,
TUIN KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepmogmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €ro IMOHUMAHME: OIMCHIBATh U XapaKTEPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CUCTEMBl XUMHUYECKUAX DJIIEMEHTOB:
pasnuyaTh MOHATHS «IJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIHE MEPUOMIBI, COOTHOCHUTH
0003HaUEHHUsA, KOTOPHIE HWMEIOTCS B TEPUOAWYECKOW Tabmuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3apsia sijapa, oOllee YHUCIO DSJIEKTPOHOB U
pacrpeniesieHe UX M0 JJICKTPOHHBIM CJI0siIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B UBMEHEHUM CBOMCTB AJIEMEHTOB M UX COCAMHEHUN B
npeenax MajablX MEPUOJI0B U TJIABHBIX MOJTPYIIT C YYETOM CTPOCHHUS
HX aTOMOB;

KIacCu(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIIECTBA, XUMUUECKHE PEAKIIUU (0 YUCIY U COCTaBY YYaCTBYIOIIHUX B
peakIuy BEHIECTB, MO TEIJIOBOMY 3(D(PEKTy, MO0 U3MEHEHUIO CTENeHEN
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHN COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUUYECKON JTUCCOLMAIIUU KHUCIIOT,
HIEJI0YEe U COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEaKLIHM
MOHHOTO  OOMEHa, YpaBHEHUS  pPEaKUHUM,  MOATBEPKIAIOUIUX
CYIIIECTBOBAHUE TCHETHUUYECKON CBSA3U MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKIUul
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAIICHUNA B Pa3IUUHbBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEILIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »3JIeMEeHTa 1o QopMmyiie
COCIMHEHHMS, MAcCCOBYIO [IOJII0 BEIlECTBA B pPacTBOpPE, NPOBOIUTH
PACYETHI 10 YPABHEHUIO XUMUAYECKON PEAKIINU;

coOofaTh  IpaBWUjia  TOJIB30BAHUST  XUMHUYECKOM  MOCYAOoM W
7a00paToOpHbIM O0OpYJOBaHHEM, a TakKe IpaBUjia OOpalleHus C
BCILIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSIMU IO BBITIOJTHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAaKa M YIJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TMOATBEPXKIAIONIME KadeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPHU/I-,
Opomua-, wuomuna-, kapoonar-, ¢ocdar-, cumukar-, cyiubdart-,
TUAPOKCUJI-MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIAaHMUYECKUX BEILIECTB;
OPUMEHSATh OCHOBHBIE OIEpPAlMd MBICIUTEILHON JI€ATeNbHOCTH —
aHalM3 M CHUHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHUCTEeMAaTU3alUIo,
BBISIBJICHUE TTPUUMHHO-CJIE/ICTBEHHBIX CBSI3€M — /Ui M3YUYEHUSI CBOMCTB
BELIECTB M XUMHUYECKHUX PEAKIHMM, €CTECTBEHHO-HAyYHbIE METObI



NMo3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHUE, IKCIICPUMEHT
(peasibHBIIA u MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHnoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NPOrpamMMbl padoThI padoThbI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS s 0 5 bubnuorexa [JOK
' U [IPAKTHYECKON https://m.edsoo.ru/7f41837¢
JeSITeIbHOCTH YeJIOBEKa
12 BemecTBa 1 xuMuaeckue 15 ! 0 bubmnoreka IIOK
’ peaKIuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopog. 6 0 ) bubmuoreka [JOK
’ ITousttue 06 oxkcumax https://m.edsoo.ru/7f41837¢
29 Bognopon.Ilonstue o g 0 ) bubmuoreka [JOK
’ KHCJIOTaX U COJISX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. 5 ! 1 bubmuorexa [IOK
' [TonsiTHe 00 OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
OcCHOBHBIE KJacChl
bubnunorexa LIOK
2.4 HEOPTaHUYIECKHAX 11 1 1

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢



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

Wroro no pazaeny 30

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

[Tepuonuueckuii 3aKOH U

IIepunonnueckas cucrema
but6mmoreka [IOK

3.1
XUMHHCECKHX SJIEMCHTOR 7 0 0 https://m.edsoo.ru/7f41837¢

. . Menneneena.

CrpoeHue aToma

XUMHUUYECKAA CBI3b.

39 OKuCIUTEITbHO- g ! 0 bubmuorexa [JOK
BOCCTAaHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢
peakumn

Hroro no paszey 15 Eﬁgggj;;ggﬁmsmc
PesepBHOE Bpems 3 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 6



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

9 KIIACC

HaumeHoBanue KoanuectBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NporpamMmMsbl padoTbI padoThbI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIIuH
[ToBTOpEeHue u
11 yriayOsieHue 3HaHU| s 1 0 bu6mmoteka LIOK
) OCHOBHBIX pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 0 1 bubmmorexa [JOK
) p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNEeKTpONIUTHYECKAs
13 JTIACCOIIHAITHS. g ! ) bubmorexa [JOK
) XUMHUECKUE PEaKIiH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pasznen 2. HemeTasibl M HX coeIMHEHHS
OO01mmas xapakTepucTHKa
PaKcTep Bu6nnorexa [IOK
2.1 XUMHYECKUX DJIIEMEHTOB 4 0 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6m1ast XxapakTeprucTruKa Eubs OK
2.2 XUMHYECKUX DJIIEMEHTOB 6 0 0 nommoreka I

VIA-rpynnel. Cepa u eé

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



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

COCIUHCHUA

OO0mas xapakTepucTHKa

)3 XUMHUYECKUX DJIEMEHTORB . bubnuotexa [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO6m1as XxapakTeprucTrUKa
XHMHYECKUX AJICMEHTOB o 110K
nOIMOoTEKA
2.4 IVA-rpynnel. Yraepoa u
p}: poa 8 https://m.edsoo.ru/7f41a636
KpEMHUH U UX
COCTMHEHHUS
Hroro no pazgeny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO6mue cBoiicTBa 4 but6mmoreka [IOK
' METAaJIJIOB https://m.edsoo.ru/7f41a636
39 Baxxueiinine MeTalIbl 1 16 bu6anoreka LIOK
) HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20

Pa3nes 4. Xumus n okpy:kawmasi cpeaa

41 BemecTsa u maTepuaisl B 3 but6mmorexa [IOK
’ ’KM3HM YEJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
b K
PesepBHOE Bpems 3 noamorexa 1O

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



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N4 KoumnuectBo yacos
DJIeKTPOHHbIE
n Hara uugposbie
Tema ypoka KoHTpoabHbIe IIpakTHYecKkue
/ Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypcsbl
[Ipenmer xumuu. Ponap xumuu B bubmnoreka IIOK
1 YKU3HH YeioBeka. Temna u 1 0 0 06.09.2023 https://m.edsoo.ru/ff0d2 1
BEIECTBA Oc
[TonsiTHE O METOAAX TIO3HAHMSI B bubmmorexa OK
2 1 0 0 08.09.2023 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTuyeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu bubmmorexa OK
3 p . p P 1 0 1 13.09.2023 https://m.edsoo.ru/ff0d23
Y IpUEMBI 0OpaIeHUS C de
J1a00paTOPHBIM 000PYTOBAHUEM) T
Huctele BelecTBa U CMECH bubmorexa HOK
4 C 1 0 0 15.09.2023 https://m.edsoo.ru/ff0d26
Crioco0wI pazfieneHust cMmecei e
[TpakTuyeckas padora Ne 2 bubmuoreka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 20.09.2023 https://m.edsoo.ru/ff0d28
OUYHUCTKY TTOBAPEHHOM COJIN)» c8
bu6nunorexa LIOK
22.09.202
6 ATOMBI 1 MOICKY kI ! 0 0 09.2023 https://m.edsoo.ru/ff0d2a



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

6c

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubnuotexa [JOK
(CUMBOJIBI) XHMHUYECKUX 27.09.2023 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubnunorexa LIOK
[IpocThie U CIOXKHBIE BEIIECTBA 29.09.2023 https://m.edsoo.ru/ff0d2a
6¢c
bubmnoreka IIOK
ATOMHO-MOJIEKYJIIPHOE YUEHHE 04.10.2023 https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMU4eckas popmyia bubmorexa HOK
B ’ PMYJId. 06.10.2023 https://m.edsoo.ru/ff0d2e
BanenTHocTh aTOMOB .
XUMHYECKHX JJIEMEHTOB o
OrtHocuTeNnbHAas aTOMHAsI Macca. bu6nuorexa [IOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs 11.10.2023 https://m.edsoo.ru/ff0d32
Mmacca 3¢
MaccoBast 10711 XUMHUYECKOTO Bubmorexa [IOK
A 13.10.2023 https://m.edsoo.ru/ff0d35
AJIEMEHTa B COCTUHEHUH o
KomnuectBo BemecTBa. Monb bubmorexa HOK
B ' ' 18.10.2023 https://m.edsoo.ru/ff0d52
MounsipHas macca
30
du3nyecKue ¥ XUMHUICCKHE bubmmorexa [IOK
20.10.2023 https://m.edsoo.ru/ff0d37
SIBJICHUSI. XUMHUYECKast PeaKIus f
IIpu3Haku U ycioBus MPOTEKAHUS bubmuoteka [IOK



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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUs MacChl
BelIeCcTB. XUMHUICCKUE
ypaBHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3b
88

Brrancnenus xoimyecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKUX PEAKIUI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d57
08

Krnaccudukarus XuMHIeCKUX
peakiuii (CoeTMHeHus,
Pa3lIoKEHUS, 3aMEILCHHUS,
oOMeHa)

bubmnoreka IIOK
https://m.edsoo.ru/ff0d3{
34

M. B. JIoMOHOCOB — y4€HBbIi-
sHIMKIoneaucT. O000IEeHne U
cucTeMaTH3alus 3HaHUHU

bubmnoreka IIOK
https://m.edsoo.ru/ff0d40
c4

KonTtponbHas pabora Nel no reme
«BemecTBa u XUMHYECKHE
peaxIum»

bu6anoreka LIOK
https://m.edsoo.ru/ff0d42
90

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucinopon — snemMeHT u
mpocroe BeuecTBo. O30H

bu6anoreka LIOK
https://m.edsoo.ru/ff0d44
8e

dusnyeckre U XUMUYECKUE
CBOWCTBA KHCIIOpO/a (PeaKinu
OKHcIeHHs, Topenue). [lonsTue
00 oKkcumax

but6mmoreka [IOK
https://m.edsoo.ru/ff0d46
14

CriocoOblI osTy4yeHHst KUCI0poaa

bu6nunorexa LIOK



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

B JIa0OpaTOpUU U https://m.edsoo.ru/ff0d49
MPOMBIIIICHHOCTH. [Ipumenenue 7a

KHCIIOpoJa

TemnoBoit 3¢ ekt xumMuueckoit

peaKuuu, MOHITHE O bubnuotexa [JOK

TCPMOXUMHNYCCKOM YpaBHCHUU,
9K30- U SHAOTCPMHUUYCCKUX
pCaKIugX

https://m.edsoo.ru/ff0d47
90

TorumBo (HedTh, yroias U METaH).
3arpsi3HeHue Bo3yXa, CIIoCOObI
€ro MpeoTBpaleHHs

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4c
4a

[IpaxTnueckas padora Ne 3 o
teMe «llonydyenue u cobupanue
KHCJIOPO/a, H3yYeHUE €T
CBOMCTB»

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4a
e2

Bonopon — anemeHT u npocroe
BenrecTBo. HaxoxxneHnue B
pUpoe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4d
do

duznyeckre 1 XUMHUUECKHE
cBoyicTBa Bogopoaa. [Ipumenenue
BOJIOpO/IA

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4d
do

IlonsiTHE O KMCIIOTaX U COJIIX

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d50
d2

Crnoco0sl mosTy4eHnst BOAOPO/ia B
nabopaTtopuu

bubnunotexa LIOK
https://m.edsoo.ru/ff0d4d
do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue
BOJIOPO/Ia, H3YUCHHUE €T

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f
42

CBOICTBY
. .. b K K
Mosipablii 00bEM ra3oB. 3aK0H nosmotexa O
https://m.edsoo.ru/ff0d54
ABorazipo
2¢
Brruncienns o0béMa, KOJIMYECTBA
bubmuorexa [IOK

BEILIECTBA Ia3a 110 €ro U3BECTHOMY
KOJINYECTBY BEUIECTBA MU
00BEMY

https://m.edsoo.ru/ff0d55
a0

Breruncienusa 005EMOB ra30B IO
YPaBHCHHIO pPEaKIIMU Ha OCHOBE
3aK0Ha 00BLEMHBIX OTHOILIEHHH
ra3oB

bubmuorexa [IOK
https://m.edsoo.ru/ff0d57
08

dusnueckue U XUMHUYECKUE
CBOIICTBa BOJbBI

bu6anoreka LIOK
https://m.edsoo.ru/ff0d58
Ta

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

bu6anoreka LIOK
https://m.edsoo.ru/ff0d59
e2

Bona kak pactBoputens.
HaCBIHIeHHBIe 1 HCHACBIIICHHBIC
pacTtBOpbl. MaccoBast 1oJist
BElIECTBa B pacTBOpE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5b
40

[IpakTuueckas padora Ne 5 o
teme «IIpurotoBnenue pacTBopoB

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d5e



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

C OIpeAcIEHHON MacCOBOM 10JIEr
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d63
42

OKcupl: coCTaB, KjlacCU(pUKaIU,
HOMEHKJIAaTypa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d66
4e

[TonydeHne 1 XMUMUYECKHUE
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

bubmnoreka IIOK
https://m.edsoo.ru/ff0d66
4de

OcHoBaHU: COCTaB,
KJIacCU(UKAINs, HOMECHKIIATypa

bubnuorexa [IOK
https://m.edsoo.ru/ff0d67
ca

bu6nuorexa [IOK

[Tonyuyenue n xummdeckue
N N https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHMI
ca
bu6anoreka LIOK

KwucmoTsr: cocTas,
KJ1accuukanms, HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee
2

[Tonydyenue nu xuMH4eCKHe
CBOWCTBA KUCJIOT

bu6anoreka LIOK
https://m.edsoo.ru/ff0dfee
2

bubnunorexa LIOK

Comnu (cpemnue): HOMEHKIIATypa,

CHOCOOBI MOTYYEeHHUS, https://m.edsoo.ru/00ad9
XUMHYECKHE CBOMCTBA 474

[IpakTuueckas padorta Ne 6. bu6muoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMEeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9
b7c

['enernueckas cBsA3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COCTUHEHUN

but6mmoreka [IOK
https://m.edsoo.ru/00ad9a
50

O0001IeHrE U cCUCTEMAaTU3 AL
3HAHUH

bubmuoreka IIOK
https://m.edsoo0.ru/00ad9c
b2

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX CoeqMHEHUN"

bubnuorexa [IOK
https://m.edsoo.ru/00ad9e
la

IIepBble ONBITKH
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX
anemeHToB. [IoHsaTHE O rpynmax
CXOJHBIX 3JIEMCHTOB

bu6nuorexa [IOK
https://m.edsoo.ru/00ad9f
fa

[lepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Meneneena

bu6nuorexa [IOK
https://m.edsoo.ru/00adas
2c

[lepuoipl, TpyNIBI, MTOATPYIIIHI

but6mmorekxa [IOK
https://m.edsoo.ru/00ada5s
2c

Crpoenne atomoB. CocTaB
aTOMHBIX siiep. M3oTorbl

bubnunotexa LIOK
https://m.edsoo.ru/00ada3
42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000J104EK aTOMOB 3JIEMCHTOB
[Tepuoanueckoii cucremsi /. U.
Menpeneena

but6mmoreka [IOK
https://m.edsoo.ru/00ada6
be

XapakTeprucTuKa XUMUYECKOTO
3JIEMEHTA 110 €r0 MOJI0KESHUIO B
Ilepuonuueckou cucreme 1. U.
Menneneesa

but6mmoreka [IOK
https://m.edsoo.ru/00ada8
24

3nauenue [lepuonnyeckoro
3aKOHA JIJI Pa3BUTHS HAYKU U
npaktuku. /1. . MengeneeB —
Y4€HBIM, EAAror U rpax1aHuH

bubnuorexa [JOK
https://m.edsoo.ru/00ada9
6e

9HeKTp00TpI/IHaTeJ'IBHOCTB
aAaTOMOB XUMHYCCKHX DJICMCHTOB

bubmnoreka IIOK
https://m.edsoo.ru/00adaa
b8

HMonHasg xumuueckas CBI3b

bu6anoreka LIOK
https://m.edsoo.ru/00adac
34

KoBanenTHas noJrsipHad
XUMHUYCCKas CBA3b

bu6anoreka LIOK
https://m.edsoo.ru/00adaa
b8

KoBanentHas HCIIOJIsIpHAasA
XUMHUYCCKas CBA3b

bu6nunorexa LIOK
https://m.edsoo.ru/00adaa
b9

CrerneHb OKUCIIEHUS

bubnunoreka LIOK
https://m.edsoo.ru/00adae
28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bubnunorexa LIOK

6 OKHUCIIUTENRHO-
1 https://m.edsoo.ru/00adb
3 BOCCTAHOBUTEJIBLHBIE PEAKITUN 076
6 bubnunoreka LIOK
4 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb
076
6 KonTponbnas padora Ne4 o teme bu6nuoreka [JOK
5 «CtpoeHue aroma. XuMudeckas 1 https://m.edsoo.ru/00adb
CBA3b» 486
6 PesepBHrlit ypok. O60011eHNE 1 bubmaorexa LIOK
. 1 https://m.edsoo.ru/00adb
6 CUCTEMAaTH3AalNs 3HAHUI
33c
6 PesepBHeIi ypok. O000IICHHE 1 bubmmorexa LOK
. 1 https://m.edsoo.ru/00ad9c
7 CHCTEMAaTH3aIUs 3HAHUH b2
6 Pesepubiil ypok. O6006111eHIE 1 bubmorexa LOK
. 1 https://m.edsoo.ru/ff0d61
8 CUCTEMATH3AINI SHAHUN o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

9 KIIACC

Ne

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Hara uudgponbie
n | Tema ypoka KonTposabubie IIpakTuyeckue
Bcero H3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
Ilepnonnueckuil 3aK0H.
[Tepuoaunueckas cucrema bubnuoreka [IOK
1 XUMHUYECKHX DJIEMEHTOB /. 1 0 0 06.09.2023 https://m.edsoo.ru/00adb59
N. MenneneeBa. CtpoeHue [§
aToma.
3aKOHOMEPHOCTH B
W3MEHEHUHU CBONCTB bubmorexa [IOK
2 1 0 0 08.09.2023 https://m.edsoo.ru/00adb6b
XUMHUYECKHX IJICMEHTOB p
MEPBBIX TPEX MEPHOJIOB B
Knaccudukanus u
HOMEHKJIaTypa bubnmnoreka [JOK
3 HEOPraHUYECKUX BEILECTB. 1 0 0 13.09.2023 https://m.edsoo.ru/00adb7e
CBoO¥iCTBA KJIaCCOB 2
HEOPraHMYECKUX BEIIECTB.
Buasr XuMHUUecKou CBSI3U U
THITB KPUCTAJUTHYSCKUX bubmorexa HOK
4 . p 1 0 0 15.09.2023 https://m.edsoo.ru/00adbac
pem€rok. CTeneHp p
OKHUCIICHUS B
Kontpoarnas padora Nel
5 P P 1 1 0 20.09.2023
o Teme «[loBTOopenue u



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

yriy0JieHue 3HaHUM
OCHOBHBIX Pa3J/IeloB Kypca

8 Kmacca»
Knaccudukanus bubnnoreka [HOK
6 XUMUYECKHUX PEaKLUi 1Mo 22.09.2023 https://m.edsoo.ru/00adbcb
Pa3IUYHBIM IIPU3HAKAM 0
ITonsiTHE O CKOPOCTH
XUMHYECKON PEaKLIUH. bubmorexa HOK
7 26.09.2023 https://m.edsoo.ru/00adbe9
[ToHsATHE O TOMOTEHHBIX H X
TeTePOTreHHBIX PEaAKIIHSIX
ITousTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIUSIIONIUE HA CKOPOCTh bubmorexa LIOK
8 . 29.09.2023 https://m.edsoo.ru/00adc28
XUMHUYECKON peaKiuu 1 .
MOJIOXKEHUE XHMHUYECKOTO
paBHOBECHS
OKHCIUTEIIBHO- bu6nmoreka [JOK
9 BOCCTAaHOBHUTEIILHBIC 04.10.2023 https://m.edsoo.ru/00adcad
peaxiuu e
Teopus
3JIEKTPOJINTUYECKON bubmorexa HOK
10 06.10.2023 https://m.edsoo.ru/00adcd6
nuccoranui. CHIIbHBIE U g
CITa0bIe ANEKTPOIIUTHI B
Honnble ypaBHEHUS bubmorexa HOK
11 11.10.2023 https://m.edsoo.ru/00add44

peakuun

8



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

XUMHYECKUE CBOUCTBA

KHUCJIOT ¥ OCHOBAaHUM B bubmuorexa [JOK
12 | cBere npeacTaBiaeHUi 00 13.10.2023 https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIUCCOITUAITAN
XuMHUYEeCKue CBONCTBA
coJieil B CBETE bu6mmoreka [IOK
13 | npexacraBneHuit o6 18.10.2023 https://m.edsoo.ru/00add8b
AJICKTPOJIUTUYECKON 2
JIUCCOITUAITIN
[TonsTe o runponuse bubmorexa [TOK
14 5 P 20.10.2023 https://m.edsoo.ru/00add9d
coneit
4
bu6mmoreka [IOK
O6o0menue u
15 . ) 25.10.2023 | https://m.edsoo.ru/00addd]
CUCTEMAaTH3AIHsI 3HAHHHA 5
[TpakTrueckast padora Ne 1.
bu6mmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATIbHBIX .
3a/1a4» a
KonTponbnast padorta Ne2
o TeMe
«DNEeKTpONUTHIECKAs bubmorexa HOK
17 p https://m.edsoo.ru/00addec
JUCCOLIHAITHS. 0
XUMHUYECKUE PEAKLIUU B B
pacTBopax»
18 | OOmas xapakTepucTuKa bubnmnoreka [JOK



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

rajgoreHoB. XUMHYECKHE
CBOICTBa Ha PUMEPE
XJIopa

https://m.edsoo.ru/00addfe
2

XnopoBogopoa. CossiHast
KHCJI0OTa, XUMHNYCCKHUC

bu6mmoreka [IOK

19 . https://m.edsoo.ru/00ade10
CBOMCTBA, MOJIyYECHHE, 4
MPUMEHEHUE -
[IpakTuyeckas pabora Ne 2
bubmuorexa [JOK
o teme «llonyuenue
20 . https://m.edsoo.ru/00ade34
COJISTHOU KHUCJIOTHI, ”
U3y4EHUE €€ CBOUCTBY» B
Beruucnenus no
bubmuorexa [JOK
YpaBHEHUSAM XUMUYECKHUX
21 . https://m.edsoo.ru/00ade48
peakIui, ecliv OJNH U3 g
peareHToB JIaH B U30BITKE B
bu6mmorexa [IOK
OO01mas xapakTepucTHKa
22 https://m.edsoo.ru/00ade64
251eMeHTOB VIA-rpynbl .
AmoTponHbie
MOAU(UKAIIIH CEPHI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCTMHEHUH B TIPUPOJIE. .
XUMHUYECKUE CBOWCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
24 | ¢dusnyeckre U XUMHUYECKUE https://m.edsoo.ru/00ade80

CBOMCTBA

2



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcuppl cepsl. CepHast

KUCIIOTa, (PU3NUYECKUE U bubmorexa HOK
25 . https://m.edsoo.ru/00adea2
XUMHYECKHE CBOICTBA, g
pUMEHEHHE
XHUMHUYECKUE PEAKLIUH,
JeKale B OCHOBE
MPOMBIIIIEHHOTO CII0c00a bubnuorexa [JOK
26 | mnomyuyeHus cepHoOM https://m.edsoo.ru/00adec8
KHUCTIOTBI. XUMUYECKOE a
3arpsi3HEHUE OKPY KaroIIei
Cpeibl COETMHEHUSMHU CEPbI
Briuncnenne maccoBoii bu6mmoreka [IOK
27 JIOJIY BBIXOA IPOAYKTA https://m.edsoo.ru/00adec8
peaxiuu a
OO01mras xapakTepucTHKa
AIeMEHTOB VA-Tpynisl. bubnuotexa [JOK
28 | A30T, pacpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoze, Gpuzndeckue u 6
XUMHYECKHUE CBOMCTBA
AMMMaK, ero punveckne bubnnoreka [JOK
29 1 XMMHYECKHE CBOMCTRA, https://m.eds00.ru/00adf00
MIOJIyYE€HHUE U IPUMEHEHUE 4
[TpakTuueckast pabota Ne 3
no teme «llonmyuenue bubmorexa HOK
30 https://m.edsoo.ru/00adf18

aMMHaKa, U3y4eHue ero
CBOUCTBY»

0



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

A3oTHas KHCIO0Ta, €€

bu6mmoreka [IOK

31 ¢du3nvecKrue 1 XUMHYECKHIE https://m.edsoo.ru/00adf30
CBO¥iCTBa 6
Hcnons3oBanne HUTPATOB
U COJIEHd aMMOHUS B
KaueCTBE MHUHEPAIIbHBIX bubnnoreka [HOK
32 | ynoOpeHuil. Xummdeckoe https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPY KaroIIei 8
Cpebl COeTUHEHUSIMU
azoTa
®ocdop. Okeun dhocdopa
bu6mmorexka [IOK
(V) u pochopnas kuciora,
33 https://m.edsoo.ru/00adf68
buznyecKkue 1 XUMUYECKHE .
CBOWCTBA, MOJyYEHHE -
Hcnonb3oBanue pocdaron
B Ka4€CTBE MUHEPAIIBHBIX bubnnoreka [JOK
34 | ynoOpenuii. 3arps3HeHne https://m.edsoo.ru/00adfc2
HOPUPOHON cpelibl 0
dbocdaramu
Yraepon,
bu6mmorexa [IOK
pacrpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupoze, Gu3nveckue u .
XUMHYECKHE CBOWCTBA -
Oxcuapl yraepona, ux
I Bu6mmorexa IJOK
¢u3nueckrue 1 XUMHUYECKHE
36 https://m.edsoo.ru/00adfeb

CBOICTBa. DKOJIOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C

(&



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

okcuzaoM yriepona (IV)

VronbpHas KACIOTA U €€

bu6mmoreka [IOK

37 https://m.eds00.ru/00ae006
cou
c
[TpakTuueckas padora Ne 4
no teme "[lonyuenue bubnmoreka [JOK
38 | yriekwucioro rasa. https://m.edsoo.ru/00ae027
KauectBenHnas peakuus Ha €
KapOoHaT-noH"
[TepBoHavanbHbIC MOHATHUS
bubmuorexa [JOK
00 OpraHuyYecKux
39 https://m.edsoo.ru/00ac054
BEII[ECTBAX KaK O .
COEIMHEHMSIX yIiIepoaa -
. bubmuorexa [JOK
Kpewmnuii u ero
40 https://m.edso0.ru/00ae080
COETMHEHUS .
[TpakTnyeckas padora Ne 5.
Pewenue
bu6mmoreka [JOK
AKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edsoo.ru/00ae0bf
o TeMe «Baxnenmmue )
HEMETaJUTbl U UX =
COCTMHECHUS
KonTponbnas padota Ne3
. bu6mmoreka [JOK
o TeMe «Baxnenmme
42 https://m.edsoo.ru/00ae0el
HEMETaJUTbl ¥ X .
COCINHECHUS N
43 | OOmas xapaKTepucTuKa bubnuotexa [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHYECKHUX DJIEMEHTOB —
MeTaJUIoB. MeTainueckas
CBSI3b M METAJININYECKAs
KpUCTAJUTMYECKas peméTka.
duznyeckre cBOMCTBA

https://m.edsoo.ru/00ae103
e

METaJIIOB
XHUMHYECKUE CBOMCTBA
bu6mmorexka [IOK
METaJlIOB.
44 . https://m.edsoo.ru/00ael 15
DIIEKTPOXUMUYCCKUN PSIIT P
HaIpsHKEHUH METaIOB B
OO6m1re crnocoOsbI
MOJTyYEHUS] METAJLIOB.
CnnaBbl. Beruucienust o bu6mmoreka [IOK
45 YpPaBHEHHUAM XUMHYECKUX https://m.edsoo.ru/00ael 15
pEaKUHnii, €CIIN OJIUH U3 6
peareHTOB COJEPIKUT
IPUMECH
bu6mmoreka [JOK
ITonsiTHE O KOppO3UU
46 https://m.edsoo.ru/00ael127
METaJIOB g
bu6mmoreka [JOK
47 [llenounble METaATIBI https://m.edsoo.ru/00ael4b
2
bu6mmoreka [JOK
OKCHITBI ¥ THIPOKCHIBI
48 https://m.edsoo.ru/00ael4b
HATPUS U KaJTus 5
49 [[lenoyHno3eMenbHBIE bubmuorexa [JOK



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

METaJUILI — KAJIBIIUU U
Mar"aum

https://m.edsoo.ru/00ael Se
8

Baxkueiinine coetuHeHN

bubmuoreka [JOK

50 https://m.edsoo.ru/00ael Se
KaJIbI[HS g
51 0O0001EeHuEe 1
cucTeMaTu3alus 3HaHui
JKéctkocTh BOJIBI U bubmorexa LIOK
52 . https://m.edsoo.ru/00ac188
CIOCOObI €€ yCTpaHeHUs p
[TpakTrueckas pabota Ne 6 bubnuorexa [JOK
53 o TeMe "JKEcTKOCTh BOOBI https://m.edsoo.ru/00aclae
Y MeTOJibl €€ ycTpaHeHus" 8
bu6mmoreka [JOK
54 AroMuHAN https://m.edsoo.ru/00aelc6
4
. bu6mmoreka [IOK
AmdborepHbIe CBOIiCTBA
55 (orep https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
bu6mmoreka [IOK
56 Kemneso https://m.edsoo.ru/00ae1d8
6
OKCHUIBI, THAPOKCUIBI U bu6mmoreka [JOK
57 | comnm xene3a (II) u xenesza https://m.edsoo.ru/00ae35¢
(111) 6
O6o611IEHNE U
58 B

cUcTeMaTHu3anus 3HaHUU



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[TpakTuyeckas padora Ne 7.
Pewenne
9KCIIEPUMEHTAIBHBIX 3371a4

bu6mmoreka [IOK

59 . https://m.edsoo.ru/00ae3de
o teme «Baxueiimue g
METaJJIBI U UX N
COETMHEHUS)
Brrancienus o
YPaBHEHUSAM XUMUYECKHX
peaKIuii, €Clii OJIMH U3
bu6mmoreka [IOK
PEareHTOB JIaH B U30BITKE
60 https://m.edsoo.ru/00ael 75
WJIU COJICPIKUT MPUMECH. 0
Briuncnennsa maccoBoit -
JIOJIA BBIXOJ1a MPOIYKTa
peakiuu
61 0O00011eHue "
cUcTeMaTH3alus 3HaHu!
KonrtponsHas padora Ned
62 no teme «Baxknelmue
METAJUIBI U UX
COEIMHEHUS
BemecTsa u matepuaisl B bu6mmoreka [IOK
63 OBCEIHEBHOMN KU3HU https://m.edsoo.ru/00ae3f5
qeJ0BeKa 0
bu6mmoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE
64 . https://m.edsoo.ru/00ae427
OKPY>KaIOIIECH CPeIbI 0
65 | Poxp xumuu B pemieHun bubnmnoreka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

HKOJIOTHUECKUX MPOoOIIeM https://m.edsoo.ru/00ae427
0
PesepBHbIii ypok. bubnnoreka [HOK
66 | O06o06meHue u 1 https://m.edso0.ru/00ae0d0
cucTeMaTu3aIus 3HaHui a
Pe3epBHbIit ypoOK. bubnmoreka [JOK
67 | O06o00meHue u 1 https://m.edsoo.ru/00adb33
cucTeMaTu3aIus 3HaHWi c
Pe3epBHBIii ypok. bubnnorexa [HOK
68 0O00011EeHuEe U 1 https://m.edsoo.ru/00ad9cb
cucTeMaTu3aIus 3HaHui 2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Pymzutuc I'.E., ®enpaman @.I". MeToanueckoe nocodue st yautens. — M.:
IIpocsemenne, 2014.

boposckux T.A. Tectsl no xumnu. [lepBoHavaIbHBIE XUMUYECKNE ITOHATHS.
Kucnopoa. Bonopoa. Boaa, pactBopbel. OCHOBHBIE KJIaCChl HEOPTraHUYECUX
coeauHeHuit: 8 kiI.: k yueOHuky ['.E. Pyasutuca, @.I'. ®enpamana «Xumus. 8
Kkiaace». — M.: M3natenscTBO «IK3amMen», 2010.

I'apa H.H. Xumus. 3agaunuk ¢ nomomHukoMm. - M.: [Ipocsenienne, 2014.
XuMHs NOypOUHbI€ M1aHbl 8 kiacce no yueOuuky Pymsuruc I'.E., @enbaman
oI

Paneuxuii A.M. Xumus: nuaaktuueckuit marepual: 8-9 ki. / A.M. Pagenkuii.

— M.: IIpocseuieHue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.mon.gov.ru MunuctepcTBo 00pa3oBaHus U HAYKU
http://www.fipi.ru [loptan ®UIIN — OenepanbHblit HHCTUTYT 1.
http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/



http://pouchu.ru/

http://ximozal.ucoz.ru/ _1d/12/1241 4 .pdf
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.rt/EGE.htm

www.olimpmgou.narod.ru.
http://mirhim.ucoz.ru/index/khimija_8 3/0-41

NIeIarOTMYECKUX U3MEPEHUI

http://nscience.ru. EcrectBo3nanue 2.0.

http://www.nkj.ru/. DnexrpoHHas Bepcus xxypHana «Hayka u xKu3Hb»
http://znaniya-sila.narod.ru/ . 3nanus-cuna. Iy Te€X, KTO HHTEPECYETCS
npo0jeMaMu COBPEMEHHOM

(dyHIaAMEHTAIBHOW HAYKH.

http://www.chemistry.ssu.samara.ru/. Opranudeckasi xumus. UHTepakTHBHBIMA

MyJIbTUMEANA YYEOHHUK.






		МАОУ НГО "СОШ №12"
	Я утвердил этот документ




