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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1o XMMHKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero o0Opa3zoBaHusl,
npencrasiieHHbix B PI'OC OO0, a takxke Ha ocHOBEe (enepalibHOU padoueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMW TPENOoJaBaHUs Y4eOHOro
npeameTa «XuMHUS» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHUE O LENSIX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHS OOYYaAIOIIHUXCSA CPEICTBAMH YYEOHOIO
mpenMera,  yCTaHaBIMBaeT  00Os3aTeNbHOE  MPEAMETHOE  COJACpIKaHHE,
MpEeAyCMaTPUBAET PACHPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazzenaM M TemMaM MNpOorpaMMbl MO XMMHUH, OMNPEIEISAET KOJIMYECTBEHHbIE U
KauyeCTBEHHbBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4e€OHOTrO MpPOLECcca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIMA
K pe3ylbTaraM OOy4YeHHs XMMUU HAa YpPOBHE LieJIed HM3yYeHHs] NpeaMeTa M
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYaroulerocs o
OCBOCHHMIO YUE€OHOT0O COJEPKAHMSL.

3HaHWE XUMHUH CIYKAT OCHOBOW JUIsl (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jarouierocs, ero NpeJCcTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (HOpMUPYEMbIE XUMHUEN MPEICTABICHUS O B3aUMONPEBPALLIEHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS II100aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuenne xumun:

CIIOCOOCTBYET peaju3allMi  BO3MOXKHOCTEH JJi CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JHUYHOCTH, €€ oOmed U (QyHKIHOHAIBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHPOBAHUE MBIILUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaroumxcsi, HAaBBIKOB HX CAMOCTOSTENbHOW Yy4eOHON J1€ATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHOM JESITENbHOCTH;

3HAKOMUT CO CNEUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TalioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
00yyJaroImxcs;

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

JlanHble HanpaBiieHUs B 00yYEeHUH XUMHUH 00eCreunBaroTCs crenudukoit
colepKaHusi y4yeOHOro TMpeAMeTa, KOTOpPbIM SBISETCA MEeAarormuyecku
aJanTUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HAYKM XMMHUH Ha ONPEEIEHHOM JTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0011ero oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCA CUCTEMBbl TEPBOHAYAIBHBIX TMOHSATUH XUMUH,



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

CtpyKTypa cofepaHusi IpOrpaMMBbI MO0 XUMHHA CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuto. CopepxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHCTEMBI MOHATHUH O
XUMUYeCKOl peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IIO
MPUHLUIY TOCJIEA0BATEIBHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

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

— Ilepmognueckoro 3akona /[. M. MeHueneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS paccMaTPHUBAIOTCA HAa OCHOBE ASMIIMPUYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JApYroMy, BBINOJHSAA (QPYHKUUMU OOBSACHEHHUS H
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS H BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUM MTPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX YYEOHBIX MpeAMeTOB: «OKpyXKarouuid MUp»,
«buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiaccey.

[Ipy wu3yyeHUM XUMUU NPOUCXOAUT (OPMUPOBAHHE 3HAHMA OCHOB
XUMUYECKOM  HAayKM Kak o00JacTh  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. 3ajadya y4eOHOTO MpeaMeTra COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIMX (haKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKH, B TPUOOIIEHUH K HAYYHBIM METO/aM MO3HAHUS MpHU
M3YUYEHUHU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHUH
MMO3HABATENIbHBIX YMEHHMA M HMX NPUMEHEHWH B Y4YeOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHHUs
Ba)KHOE 3HAYEHHUE MPUOOPENU TaKUe LETH, KaK:

— (GOpPMHpPOBAHUE WHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJeHHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOLIEHUE
00yJaromMXCsl K CaMOCTOSITEILHOM TTO3HABATEIBLHON JCATEILHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTHBAILIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecnieyeHue  yCJOBHMH,  CHOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyJarouMMucsl  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TMO3HAHUS W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIM), MUMEIOLIUX
YHUBEpCAIbHOE 3HAUYCHUE ISl PA3JIMYHBIX BUJIOB JAESATEIbHOCTH;

— ¢opmupoBanue o00OmEeH (QYHKIMOHATBHOW W €CTEeCTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSCHATb U OLICHWBATH SIBJICHUS



OKPY’KaIOILIET0 MUPA, UCHOJb3ysl 3HAHUSA U OMNbIT, MOJYYEHHBIE NPHU U3YYECHHH
XUMUH, NPUMEHATh MX NpPH PEIICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESITENBHOCTH;

— ¢opMupoBaHue y OO0y4aromuxcs TyMaHUCTUYECKUX OTHOILICHHH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[e1eCO00pa3HOr0 TOBEJACHHUS B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHOU CPEIIbI;

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

OOmiee 4yncno 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XUMHUU Ha YpPOBHE
OCHOBHOT0 00111ero ooOpa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Heeno), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

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

ATOMBI UM MOJEKyIbl. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (popmyna. BaneHTHOCTb aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA coOcTaBa BemlecTB. OTHOCHTENbHAas aTOMHas Macca.
OTHOcUTeNbHASE MOJIEKYJIApHAsk Macca. MaccoBasi 10JIsI XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas Macca.  BzauMocBssb
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYPHBIX €IMHHUIl BeliecTBa. Pacy€rsl mo
(dopMynamM XUMHUYECKUX COCAMHEHUM.

duznyeckrue M XUMHUYECKUE SABJICHHS. XUMHUYECKas peakiuss u e€
MPU3HAKU. 3aKOH COXPaHEHUS MacChl BEIIECTB. XHMHYECKUE YpaBHEHHS.
Knaccudukanusa XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaDOpaTOpHUH
u npuémamMu oOpamieHus ¢ J1abopaTOpHbIM OOOPYIOBAHUEM, HW3YYEHUE U
onucaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKHUX BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTyNKEe, KUIEHHE M KOHJECHCALMsS BOJbI) U XMMUYECKHX (TOpEeHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKM, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHMCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMojeHcTBHE
xesesa ¢ pactBopoM coiu Meau (I1), uzydenne cnocoboB paziesieHus: cMeceil: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHHME,  BbIAPUBAHUE,  JUCTUIUISALMA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPEHHOW COJM, HAOIIOJCHUE WU
OMKMCAaHWE PE3yJIbTATOB MPOBEAEHUS OIbITa, WUIIOCTPUPYIOIIET0 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIapOCTEPKHEBBIX ).

Ba:xHelimue npeacTaBUuTe I HEOPTAHUYECKHX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3JeMeHT U pocToe
BeuiecTBO. HaxoxkneHue kuciopona B MpUpoae, (PpU3MUecKUe U XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenne kuciaopoaa. CrocoObl
NOJIyYeHHs] KHUCJIOpOoJa B JabOpaTOpud W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — atoTponHas MOAU(PUKALIMS KUCIOPOa.

TernnoBoit 3pPexT XUuMUYECKON peaklruu, TEPMOXUMHUUYECKUE YPaBHEHMUS,
9K30- M DHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yroib U METaH. 3arps3HeHue
BO3/IyXa, YCWJICHUE TapHUKOBOTO A (ekTa, pa3pylieHrne 030HOBOTO CIIOS.

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

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

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
HacellieHHbIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.



MaccoBas nmons BemecTBa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Posib pacTBOpoB B NMpUPOJE U B KHU3HU yesnoBeka. Kpyrosopor
BOJIbI B PUPOJIE. 3arpsi3HEHHE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuasl. Kimaccudukamms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyroue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

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

Kucnoter. Knaccuduxamnus xkucinor. Homenknarypa kucnot. dOusnueckue
U XUMHYECKHE CBOMCTBa KMCIOT. Psim aktuBHOcTH MeTauioB H. H. bekerosa.
[TonydeHnue KuUCIoOT.

Comu. Howmenknarypa coneid. PU3MYECKME W XHUMHUYECKHE CBOMCTBA
conen. [lomyuenue coieil.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUs KHUCIOpoAa B  BO3AYXE,
MOJIyYeHUE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KUCJIOPOJAOM M YCJIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3liaMd OKCHUJIOB M OIMUCAHME HUX CBOMCTB, TNOJIydyeHHE, CcoOUpaHue,
pacrio3HaBaHWE€ U H3YyUYEHHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOJICHCTBUE
BoJiopoJia ¢ okcusioM meau (1) (BO3MOKHO UCTIOIb30BAHUE BUIEOMATEPUATIOB),
HaOmoAeHue O00pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM PAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpPacKd HWHIUKATOPOB B pPACTBOpaX KHUCIOT U LIENOYEeH, U3y4YEeHHE
B3aumozercTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJIAMH, PEAKINN HEUTPAIU3alUK, [TOTy4YEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOIO METaula JpPyTMM M3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHeimue Kiacchl HEOPTraHUYECKUX
COEUHEHUID.

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHune aroMoB. XUMHYECKasi CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIuM

[lepBble MONBITKH KIacCU(PUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNmnax CXOJHBIX 3JIEMEHTOB (ILUEJIOYHBbIE W IIEJIOYHO3EMEIbHbIE METaJlUIbl,
raJloreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepuomnueckuii 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W UIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB JI. WM. Menpaeneesa.
ITepuonsl u rpynnbl. OU3HMYECKUN CMBICI MNOPSAKOBOTO HOMEpA, HOMEPOB
NeproJa U TpyNibl AIEMEHTa.

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



ITepnommueckon cucremsl Jl. . MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl PaJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U IEPUOIAM.
3nauenune llepuogumyeckoro 3akoHa wu Ilepuonnueckoid  cUCTEMBI
XUMHAYECKUX DJIEMEHTOB Ul Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
YYEHBIN U TPAKIAHNH.

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

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

Xumuueckuii IKCnepumenm:

U3y4yeHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINAX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUI
(ropenue, peaklMK pa3IoKeHUsI, COSTUHEHU).

Mexcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHH B 8 Kjacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHHA, SBISIONIMXCS CHUCTEMHBIMU JUIS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

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

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TOIBI, PaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
TEN0, 00bEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIMYMHBI,
€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 XMMUuYecKas peakius

[lepnogmueckuit 3akoH. [leproguyeckas cucremMa XUMAYECKUX JIEMEHTOB
. U. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAJIbLUSI H HX
COCAMHEHN B COOTBETCTBMU C TOJIOKEHHEM 3JeMeHTOB B llepnomnmueckoit
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 HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKLUU BEILECTB, MO TEIIOBOMY 3(PdeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacCTHIO KaTaau3aropa). DK30- M DHIAOTEPMHUYECKHUE
peaKuun, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTH XxuMU4eckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpAaTUMBIX  XMUMHMUYECKMX peakuusx. IloHATHe 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. CocTaBiieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOM  JTUCCOLIMALIHM. DJIEKTPOJIUTBl |
HEINEeKTpoJauThl. KaTuoHBI, aHMOHBL. 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
KHUCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEACTABICHUU 00 SJIEKTPOIUTUYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O TUapOIU3E CONeH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasza), CIOKHBIX BEIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLMAILMU KHUCIOT,
1Ies104eil ¥ cosiel (BO3MOXKHO MCIOJIb30BAHUE BUACO MAaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOIUX NPHU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJCJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakiuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEAKUUW Ha HOHBI,
pelieHre SKCepUMEHTANIbHBIX 33124,

Hemeranibl U MX coeiMHEeHUA

OO6mass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMHUYECKHE CBOWCTBA Ha MPUMEpPE XJopa
(B3aMMOJEHCTBUE C METayIaMU, HEMEeTalUlaMy, LIejo4YaMu). XJIOPOBOIOPO/I.
ConsiHas KucCI0Ta, XMMHYECKUE CBOMCTBA, MOJy4YEHUE, IpUMEHEHUE. JlelicTBue
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XKJIEHUE B MIPUPOJIE.

O6mas  xapakrtepuctuka oaneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIe cTereHn okucieHus. CtpoeHue u pusnuecKkue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cephbl. AJUIOTPOIHbBIE
MOJAU(PUKALUUA KUCIOPOJia U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (uU3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKUe W
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MPOMBILIIEHHOTO
cnoco0a moxyyeHusi cepHoil kucioThl. Ilpumenenne cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAS Peakuysi Ha Cynb(ar-noH. HaxoxaeHue cepel
U €€ coeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpelIbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JAOXKIH, 3arpsi3HEHHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, paclpoCTpaHEHHE B



npupoe, pu3nveckre u XMMHUUecKHe cBoicTBa. KpyroBopoT a3ora B mpHpoe.
AMMuak, ero (pu3nUecKre 1 XuMUIECKHE CBOWCTBA, MOyUYeHUE U IPUMEHEHHE.
Comu aMMoHMS, MX (U3MUYECKHME M XUMHYECKHE CBOWCTBA, NpPHUMEHEHHE.
KauectBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCIIOT M crnenuduyeckue). VMcnoib3oBaHUE HUTPATOB U COJIEM aMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJI0OpeHH. XUMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0KIH, 3arpsI3HEHNE BO3AyXa, TOYBBI
1 BogoémoB). Docdop, amnorponHbie Moaudukanuu hochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcunm  dochopa (V) um  dochopHas xkucmiora,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydeHue. Mcnonp3oBanue ¢pocdatos B
KaueCTBE MUHEPAJIbHBIX yI00PEHHI.

O6mass  xapakrtepuctuka aneMeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpOH, aUIOTPOIHBIE
Moau(UKayu, pacupoCTpaHEHWE B MPHUPOAC, (UINYECKUE U XUMUUYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepona B mpupone. OKCUIIbI yIIepoa,
uX (pu3MUeckre W XMMHYECKHE CBOMCTBA, ACHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIyYEHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a ri100adbHOTO MOTEIJICHUS KJIUMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COlM, UX (PU3HMYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcrnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MMPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBaX Kak o
COEIMHEHUSIX yIiiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIMLUEPHH,
yKCcycHas kuciora). llpupoaHble HCTOYHMKK  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBIN a3, He(Th), MPOIYKTHI UX NEpepadOTKU (OEH3UH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUPaX,
Oesikax, yrjieBoJax — M UX POJM B )KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpPraHUYECKUX W HEOPTAHHMUECKUX COSAMHECHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYEHHE H
npuMmenenue. CoenuHeHus: kKpemHusi B npupoje. OOmme mnpencraBieHus 00
okcuie kpeMuus (1V) u kpemaueBoi kucinote. CUIUKATHI, UX UCIOJIH30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelie ctpouteabHble MaTepraibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiemMbl 6€30macHOTO UCTIOIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHue O0Opa3lloOB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI, TPOBEICHNE KaUECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOII0IEHUE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKarouiiue PU3NISCKUE U XUMHUIECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHA (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJO0B (TalOreHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOIb30BaHUE BHUJACOMATEpPHAIOB), HAOMIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa MoJ JACHUCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTBI, H3y4YECHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha cyiabhaT-uoH ¢ HaOJMI0JIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HaKOMJIEHHE C (DU3UUECKMMHU CBOMCTBAMU a30Ta, (ochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PocHOpHBIX yIOOpEeHUH, MojiydeHue, coOupanue, pacro3HaBaHUE U
U3y4YeHUE CBOICTB aMMMaka, MPOBEJECHUE KAueCTBEHHBIX pPEaKIUi Ha HOH



aMMoHMA U (QochaT-MOH U H3yYEHHE TMPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICMCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), HW3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anMmasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C TIPOIECCOM
a7copOLMu PacCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YEeHHE, COOMpaHUE, Pacro3HABAHHE U H3YUYEHUE CBOWCTB
YIJIEKUCIOro Ta3a, MPOBEJACHHE KAueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3yYEHUE IIPU3HAKOB MX IPOTEKaHUs, O3HAKOMIICHHE C
MPOAYKUMEH CUIMKATHOW IPOMBIIIJICHHOCTH, PEIICHHE HKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTUHEHUSD.

MeTa/uuIbl M X COCAUHEHUS

OOmast xapakTEepUCTHKAa XHMHYECKHMX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B [lepuonnueckon cucreme XMMHYECKUX dJIEMEHTOB
. U. MenneneeBa u ctpoeHust aroMoB. CTpoeHHE MeTaluioB. MeTajuinueckas
CBSI3b M METAJUIMYECKAs KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUYECKUMN sl
HalpsUKEHUNM MeTaIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momyyeHus: meTtawioB. [loHATHE O KOpPpPO3MM METAILIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JTIOpPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U TIPOMBIILIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnokeHne B llepuogmueckoi  cucreme
xuMHu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (HAa NpUMeEpe HATpus M
Kanug). OKcuAbl U TUAPOKCUABI HAaTpusi W Kanus. lIpuMmeHeHue MIenIouHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepnogmueckoir cucreme xumuyeckux osnemeHtoB J[. WM. Menneneesa,
CTPOEHHE HMX aTOMOB, HAaXOXkAeHUE B mnpuponac. PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MarHus U Kajibliusa. BaxHelue coeguHeHUsl Kaiablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHni: nosiokeHue B [lepuonnueckoll cucTeMe XHMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menpaeneesa, ctpoeHre aToma, HaxoxkAeHUe B npupone. duznueckue u
XUMUYECKUEe cBoWcTBa xene3a. OKcuabl, THApOKCcHabl U conu kenesa (l1) u
xenesa (11l), ux cocras, cBoMCTBA U MOTyUEHHUE.

Xumuueckuii IKCnepumMennt.

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3YYEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaIOB), OCOOCHHOCTEH B3aMMOJIECUCTBUS OKCHAA
KalblUg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOIIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAKINN HA MOHBI: MarHus, KaJIbLIUS, aJTIOMUHUS, IUHKA, XKEIe3a
(1) u xenesa (IlI), memu (ll), HaOnromeHWe W OMKMCAHUE MPOIECCOB
OKpalllUBaHUsl IJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHHUS U TUAPOKCUIA LIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelie MeTaJuIbl U UX COeIMHEHUS.

XUMUA 4 OKPYKAKINafA cpeaa



BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorip npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

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

Xumuueckuii IKCnepumenm:

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

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. YE€pe3 MCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE OHATHS: HaAyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIyITPOBOJHUKH, AUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3UYECKHE BEJIUYMHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yAOOpEHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpPaNbl, TOpPHBIE TOPOJIbI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETrO
o0Opa3oBaHMs JOCTHTAIOTCA B XO0J€ OOY4YeHHMS XMMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMHU COIMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPaBUJIAMU U HOPMaMH MOBEAECHUS U CIIOCOOCTBYIOT
IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00yYarOIIUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYaroOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMON TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil U
pacIIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHUA K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJEIHIO, MOHMMAaHUSA 3HAYECHUS] XUMUYECKOH
HayK{ B KU3HU COBPEMEHHOI'0 OOIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmManuen O MNEepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTHM B HAyYHbIX 3HAaHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILLIECTBEHHO TMOJE3HOM, y4eOHOUCCIEN0BATENbCKOM, TBOPUYECKON W JIPYTUX
BHJIaX AESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM ESATEIbHOCTH
IIPU BBITIOJIHEHUH YYEOHBIX, TO3HABATENbHBIX 33/1a4, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4YeOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O W  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeSATEeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE M TOCTYINKH CBOUX
TOBApHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW U COCTABIIAIOIINE
OCHOBY JU/Isl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUpA, PEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOAbI, B3aMMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3THUX 3aKOHOMEPHOCTEMN;

MO03HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUUN
M0 XUMHUHM, HEOOXOIWMBbIC IS OOBSICHEHMs] HAOJIOJAEMBIX IIPOILIECCOB H
SABJICHUM, MMO3HABATENIbHOM, MHPOPMAILIMOHHON M YUTATEIbCKON KYJIbTYphl, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padOThl € Y4YE€OHBIMM TEKCTaMH,
CIPABOYHOM  JIUTEPATypoOi, JOCTYIHBIMHM  TEXHUYECKHUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

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

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpUATHE BpEAHbIX NPUBbIYEK (YNOTPEOJIEHUs aJKOIois, HAPKOTHKOB,



KypeHHs), HEOOXOJAMMOCTH COOJIOJEHUS MpaBuUi  O€30MacHOCTH  IpHU
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

5) Tpy10BOr0 BOCHIMTAHHUS:

MHTEpPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil M TpyAa pa3audHOro
poJia, YBOKEHUE K TPYy U pe3yJbTaTaM TPYAOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUyaIbHOM TPAGKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEmHOW MPOPECCHOHATLHON NEITEIBHOCTH € Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBAThCSI B MPO(PECCHOHATBHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LENECO00pa3HOE OTHOIIEHHWE K MPUPOJE KAaK HCTOYHHUKY
KU3HHU Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE LIEHHOCTHU 3710POBOTO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MICUXWYECKOMY 3JI0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTyYaeMble MPU U3YYEHUU XUMUH, JJI5
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEW MPUPOJHOW CpENOW, s
MOBBIIICHUS] YPOBHS JKOJOTMYECKON KYJIbTYpbl, OCO3HaHHUS TIJ100aTIbHOTO
XapakTepa 5KOJIOTMYECKUX MpOOJeM M MyTed HX PEIICHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMUYECKOT0 MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranpeAMETHBIX pE3yJIbTaTOB BBIACIAIOT 3HAYUMMBIEC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAy4YHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTeMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABIICHHE O LEJOCTHOM HAyYHOW KApPTHHE MHUpPA, U YHUBEPCAIbHBIC
y4yeOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIE),
KOTOpble o0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOU 1€ATeTbHOCTH.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JOTHYECKOTO MBIILIEHUS MPU OCBOCHUU
3HAHWI: PaCKPBIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMHU MOHATUSIMH ), UCIOJIb30BATh
HNOHATHS JJI1 O0BSICHEHUS OT/ACNIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUM [ KiIacCU(UKAIMM XHMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHABIMBAaTh MPUYMHHO-CIEIACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YYEHUS, CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AHAJIOTUH), EJIaTh BHIBOJBI U 3AKITIOYCHUS;

yMEHUE MPUMEHSTh B TMPOIECCe IMO3HAHMUS TMOHATUA (IPEeIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENU, HUCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTa), XUMUYEeCcKast popMmyia
U ypaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJENBHBIX TNPEJICTABICHUNA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKW HM3y4aeMbIX OOBEKTOB —



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

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCIO0JIb30BaTh MMOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4ECTBE OCHOBBI i1 (POPMUPOBAHMUS THUIIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH U MPOBEICHUIO
YYEHUYECKUX JKCIIEPUMEHTOB, yMEHME HaOMIoaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTat, GOpMyIUpPOBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIBITA, UCCIEI0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALHIO
pa3IMYHBIX BUAOB U (OPM IMPEACTABICHHS, MOIyYaeMYI0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAs JUTEpaTypa XUMHUYECKOIO COJEpkKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IuYHbIe METOJIbI U 3alPOChl IIPU MOUCKE U OTOOpE
MH(OpMAMK U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJIMMBIX JJIsl BBIOJTHEHUS
y4eOHBIX M MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAaHUSA PA3JIMYHBIX [OUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIONb30BaTh W aHaJW3MpOBaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpYXarouen MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIE y4eOHbIE JeHCTBUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wiu) JUCKYCCHUHU) TO
CYIIECTBY OOCYXKIaeMoil TeMbl, (OPMYJIMPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUS TMPEJCTaBIATh IOJYYEHHBbIE Ppe3yJbTaThl IO3HABATEILHON
NEeSATEIbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTaxX; JenaTh MPE3eHTALHNI0
pEe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1adopaTOpHOTO
OTIbITA, JTA0OPATOPHON PaOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
IPOEKTA);

yMEHUsI y4yeOHOrO COTPY/IHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COIJIACOBAHUS
no3unuii  (0OCyX JeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETICHHE KPUTEPUEB IO OLECHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbBIE YHMBepPCcaJbHbIE Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMpPEACNSITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYULIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YU4EeOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEILHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUI IIPU BBINOJHEHUM 33JaHUKA C YYETOM



MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX 0OBEKTaX — BELIECTBAX M PEAKLHMSIX,
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOM L€, YMEHHE
WCIIOJB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMbleé B YCIOBHUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO

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

K koniy oOyuenus B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIA,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS
Macca, MaccoBas JO0JIsI XUMHYECKOIO OJJIEMEHTA B COCIWHECHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJI,  KHCIOTa,  OCHOBaHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMHAYECKasl pPeakius,
KJIacCU(PUKaLMA PEaKLHii: peaKIMi COCTUHEHNUS, PEAKLIUU PA3JI0KEHHUS,
peaKkuMy 3aMElIeHUus, peakuuu OOMEHa, SK30- M JHJIO0TEPMHUYECKHUE
peakiuu, TerioBoi 3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIoi
aToma, aToMHas opOWTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJSIpHAsE W HEMOJSApHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (TPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHX IOHATHU U
IIPUMEHSTD OTU NOHATHS MPU ONMCAHUM BEIIECTB U UX NPEBPALLICHUM;

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

e ONpEAeNATh BaJE€HTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy
COEIMHEHHI Mo (QopMyiaMm, BUJI XUMHYECKOW CBsA3M (KOBaJEHTHas U
MOHHAs1) B HEOPTaHUYECKUX COCUHEHUSX;

e packpbiBaTh cMbIch [lepmommueckoro 3akona J[. M. Menpaeneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX noJioxkeHus B [leproanyueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHMS, 3aKOHA ABOTraapo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadMMuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMHUYECKHX DJIEMEHTOB: pAa3IU4YaTh IOHATUS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnmna)y, manbie
1 OOJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPhIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema xumudeckux sjeMmeHto JI. U.
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIlIee Yucio
AJIEKTPOHOB U paclpeeICHUE UX O JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITH (TI0 YUCITy M COCTaBY YUaCTBYIOIIUX B
peaKiuu BEIIECTB, M0 TEIIOBOMY 3D (]exTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOINE XMMHUYECKHUE CBOMCTBA BEIESCTB
pasIUYHBIX  KJIAcCOB,  IOATBEPXKIAs  ONHWCAHWE  IPUMEpPamMu
MOJICKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUCCKUX PEAKIIUIA;
MPOTHO3WPOBATh CBOWCTBA BEMIECTB B  3aBUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX
MIPEBPAIICHUN B PA3INYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJIO XHUMHUYECKOTO JJIEMEHTa 10 (opMyIie
COCMHEHHUS, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MIPOBOJIUTH
pPacy€THI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MIPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YEHUSI CBOWCTB BEIICCTB M XUMHUYCCKHUX PEAKIMHA, €CTECTBEHHO-
Hay4YHBIC  METOABl  TO3HAHWSA —  HAONIOJCHWE, HW3MEPCHHE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYIOW U
71a00paTOpHBIM 00OpPYJIOBAaHUEM, a TakKe IMpaBWiaM oOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSIMH 110 BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO U COOMPaHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacrio3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C TMOMOIIBIO
WHJIUKATOPOB (JTakMyc, (peHondTanenH, METUJIOPAHXK U APYTue).

KOHIy 00yueHus B 9 KJiacce MpeIMETHBbIE pe3yJibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD y 00yJarOIUXCSl YMCHHIL:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBs3b, TEIIOBOM
3 dekT peakiuu, MOJb, MOJSPHBIA O0BEM, PacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTUYUECKAS TUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEaKIIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE U  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMYecKass pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonycrtumas konuentpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
MPUMEHSITh 3TH TOHSATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUIsl COCTaBlieHUus (Gopmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

OMNpENENATh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIWHEHUSIX Pa3JIMYHOTO COCTaBa, IMPUHAIJICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIAcCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMHUYECKON CBA3M (KOBaJeHTHas, WOHHAs, METaJUIM4YecKas) B



HEOPTaHWYECKUX COCIUHEHUSX, 3aps HOHA TI0 XUMUYECKOH dopmyie,
XapaKkTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHA,
THUIT KPUCTAJUTHYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn llepuonmueckoro 3akona J[. WM. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro0 TOHMMAaHHE: OMHCHIBATh W XapaKTEepPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMbl XUMUYECKUX AJIIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymma)» u «moOodHas
noarpynma (b-rpymma)», Mansie W OOJBINIHE MEPUOIBI, COOTHOCHUTH
0003HaUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
AMEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCIO JIICKTPOHOB H
pacrpenesieHue UX IO JJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB 3JICMEHTOB U MIX COSAMHEHUN B
mpeaenax MajblX MEPHOI0B W TJIABHBIX MOATPYIIT C YUYETOM CTPOCHUS
UX aTOMOB;

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

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

COCTABJISITH yPAaBHEHHUS DJCKTPOJUTUYECKON JTHUCCOIUAIIN KHUCJIOT,
HIEJI0YEW W COJIEW, TOJIHBIE W COKpAIEHHBIE YPABHEHHUS PEaKLIHM
HOHHOTO  OOMEHAa, YypaBHCHHMS  pEaKIui,  IOJITBEPKIAOITUX
CYIIIECTBOBAHHME TCHETHYECKOW CBSI3M MEXKIY BEIICCTBAMHU Pa3IMYHBIX
KJIACCOB;

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

BBIYHMCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJSPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHWMHYECKOrO »JJeMeHTa Mo (opMmyre
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIECTBA B pPacTBOpPE, IPOBOJUTH
pacyETHI IO YPaBHEHUIO XUMHUUYECKON PEaKIINN;

coOyoaTh  NpaBuUjia  TOJIB30BAHUST  XUMHUYECKOM  MOCYJIoM W
71a00paToOpHbIM O0OpPYJIOBAaHMEM, a TakKe IpaBuUjia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIIUSIMH I10 BBITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH  PEAKIIMH, TIOJATBEPXKIAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pPAClO3HABAaTh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cuamkar-, cyibdart-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYCHHBIX METAJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIICCTB;
IPUMEHSTH OCHOBHBIC OTICPAIIMHA MBICITUTEIILHON ACATCIBHOCTH —
aHaJiu3 U CUHTE3, CpaBHEHUE, 0000IIIeHHEe, CUCTeMAaTH3AIIHIO,
BBISIBJIEHUE TIPUYUHHO-CJICICTBEHHBIX CBSA3CH — ISl H3yUYCHHUS CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METO/IbI



MTO3HAaHUS — HAOIIOICHNE, U3MEPEHHE, MOJECIUPOBAHNE, IKCIIEPUMEHT
(peasibHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3zeJioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NPOrpamMMbl padoTsI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE OHATHSA
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 » bubnuorexa [JOK
' U [IPaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTeTLHOCTH YeJIOBEKa
19 BemecTBa 1 XuMudeckue 15 1 bu6nunoreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' [Moustue 06 oKcHuaax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonstue o 3 1 bu6muoreka [JOK
' KHCIJIOTaX U COJISIX https://m.edso0.ru/7f41837¢c
53 Bopa. PacTBopsl. 5 1 1 bubmuoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka 1

COeIUHEHUN

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

Htoro mo pazneny 30

Paznen 3. Ilepuoagnueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMeHnToB /. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bubnuorexa [JOK

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

. . Menneneena.
CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHO- 8 1 bubmuorexa [JOK
' BOCCTAaHOBUTEIIbHEIE https://m.edsoo.ru/7f41837c
peakiuu
bu6nuorexa [IOK
51
TOTO Mo pasAery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmmorexa TIOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 4 5
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https://m.edsoo.ru/7f41837c
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9 KJTACC

HaumeHoBanue KoauvecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3zeJioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NPorpamMmMsbl padoTbI padoThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
IToBTOpEHUE U
11 yrayOieHue 3HaHu! 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeioB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIIHiA
DNEeKTPOIUTHYECKAS
13 IUCCOLIHAIIHA. 8 1 1 bu6nuorexa [IOK
' XUMUUECKUE PEAKIMHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX coeIMHEHUSI
OO6mrast xapakTepucTHUKa
0 P P bubmuoreka [{OK
2.1 XUMHYECKHX JJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTUKa
p p bubnunorexa LIOK
2.2 XUMUYECKHUX DJIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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



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

COCONHCHUA
OO01mmas xapakTepucTUKa
53 XHUMHUYECKUX DJIEMEHTORB 7 bubnuorexa [JOK
' VA-rpymist. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mmas xapakTepucTUKa
XUMHUYCCKUX IJICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y%
P }iHHH riepoa 8 https://m.edsoo.ru/7f41a636
KpPEMHHHU U UX
COCONHCHUA
Wroro no pazaeny 25
Pa3gen 3. MeTaJJILI M BX COeTUHEHU S
31 OO01ue cBoMCcTBa 4 bu6anoreka LIOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTallIb U 16 bu6nuorexa [IOK
' WX COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Marepuasl B 3 bubnuoreka [IOK
' KW3HH YeJIOBEKA https://m.eds00.ru/7f41a636
HWroro no pasneny 3
PezepBHOE Bpemst 3 bubmorexa [IOK
p p https://m.edso0.ru/7f41a636



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

8 KJIACC
KounyecTBO 4acoB
Komr IIpa ITamsiTHBIE AAThI
N kru | /[ara 3
0 Tema ypoka Bee | POI® weck | m3yuenus daxr. JIEKTPOHHbIE HH(POBLIE
n/n HbIe o0pa3oBaTe/IbHbIE PeCYpPChI
ro paﬁoT ue o 1Imjiany naTa
pado
bl
ThI
IIpeamer xumuu. Ponb xumun B BuG 10K
noNMMoTeKa

1 .T 02.09.2024

im:cﬂ qZHOBeKa cran 1 https://m.edsoo.ru/ff0d210c

BEILIECTB

ITonsiTe 0 MeTO/1aX MO3HAHUS B bu6mmorexa [IOK
2 04.09.2024

XUMHUH ! https://m.edsoo.ru/ff0d227e

[TpakTryeckas padora Ne 1
3 «IIpaBuna paboTsl B 1ab0paTOpHu 1 1 9.09.2024 bubnnorexa [JOK

U IpUEMBI 00paIieHus ¢ R https://m.edsoo.ru/ff0d23dc

1abopaTOpHBIM 000PYIOBAHUEM

HGHL crenuajamucra

4 YucThle BelecTBa U CMECH. 1 11.09.2024 bubmuorexa [IOK EEZE?I(:;TenLHoﬁ

Crioco0OBl pasjiesienus cMeceit T https://m.edsoo.ru/ff0d26ca paboTs (odpurep-

BOCIIUTATEIb)
[IpakTnueckas padora Ne 2 Eub 10K
nOIMoTEeKA

5 P i 16.09.2024

Zq;iiifg:;;ﬁi;(fj‘nrp‘lf)’fmpe 1 L https://m.eds00.ru/ff0d28c8



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

bubmuoreka [JOK

6 ATOMBI H MOTIEKYJIEL 18.09.2024 https://m.edsoo.ru/ff0d2a6c
XUMHYECKUE DIIEMEHTEI. 3HAKH Bu6 LOK
HOJINOTEKA
7 (CUMBOJIBI) XUMHUYECKUX 23.09.2024 https://m.edsoo.ru/ffod2bed
DJIEMEHTOB
bubmuoreka [JOK
8 I1 25.09.2024
POCTHIC I CTOAHBIC BEIECTBA https://m.edsoo.ru/ff0d2a6¢c
JleHb
BOCCOEIUHEHHUS
Jlonenkoit
Haponnoit
Pecrry6mmkw,
Jlyranckoi
bubnuotexa [JOK Haponnoii
9 ATOMHO-MOJIEKYJISIPHOE YUECHUE 30.09.2024 https://m.edsoo.ru/f0d2d50 PecrybmicH,
3anopoXCKOi
o0nact U
XepcoHCKOI
obactu ¢
Poccwuiickoit
®denepanueit
3aKOH MMOCTOSIHCTBA COCTaBa Jlenb yuurens
10 BeIeCTB. XUMHUYECKas (hopmyIa. 02.10.2024 bubnunoreka [JOK
BaneHTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKHX DIIEMEHTOB
OTHOcHTeNnbHAs aTOMHAs Macca. BuG 10K
HOJINOTEKA
11 @) 7.10.2024
THOCHTEILHAA MOJICKYIAPHAA https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 101 XUMAYECKOT O 9.10.2024 bu6nmoreka [JOK



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

9JICMCHTA B COCIMHCHHUHA

https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemecTBa. Moib. 14.10.2024 bubmuorexka [JOK
MousipHas macca https://m.edsoo0.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE 16.10.2024 bubmuoreka [JOK
SIBJICHUSI. XUMHUUYECKasl pEeaKIusi https://m.edsoo.ru/ff0d37fa
15 [Ipusznaku u YCJ'IOBI/I}{ [IPOTEKAHUSA 91.10.2024 bubnuorexa [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MACChl Eub 1OK
noIMoTeKa
16 . X 23.10.2024
BOLIECTE. AHMITCCIKHC 3.10.20 https://m.edsoo.ru/ff0d3b88
ypaBHEHUs
Brruucnenust koamdecTBa, MacChl Bt 1OK JleHb HAPOTHOTO
noIMoTeKa
17 4.11.2024 C/IMHCTBA;
pettiectpa o ypaBHteMM 0 0 https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanms xumuaecknx
18 peakuuii (CoeuHEeHus, 06.11.2024 bubnmnoreka [JOK
PAa3I0KEHUS, 3aMEIECHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 10K
nonnoTeKa
19 . 06006 11.11.2024
HIMIITOTIEAHCT ° HjeHHe 1 0 https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
KonTponbnas padora Nel mo teme Eub 1OK
nOIMOTEeKA
20 B 13.11.2024
(DEHIECTRa 1 XIMHHeCie https://m.edso0.ru/ff0d4290
peaKIm
Bo3ayx — cmechk razos. Cocras Eub OK
21 BO3ayXxa. Kucmopom — sneMeHT u 18.11.2024 mommorexa L

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckue 1 XUMHUYECKUE

Jlenp Havana

99 CBOMCTBA KHCIOPOA (peaKuu 20.11.2024 Bu6morexa LIOK Hioprbeprekoro
okucienus, ropenue). [Toustue o https://m.edsoo.ru/ff0d4614 TIporiecca,
00 okcugax
Crioco0pl 1oJ1y4eHus: KUCI0poIa
93 B J1a0OpaTOpUH U 95.11.2024 bubmmorexa [IOK
npoMbIuieHHOCTH. [IpumeHenue https://m.edsoo.ru/ff0d497a
KHCIIOpo/ia
TemnoBoit 3¢ ekt xumuaeckoit
peaKIyu, TOHSATHE O Eu6 10K
nOIMoTEKA
24 27.11.2024
TEPMORHMITELUROM yPanHeHud, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUUECKHUX
peaxknusax
Tonnuso (HedTh, yroiab U METaH). BuG 1OK
nOIMoTeKa
25 02.12.2024
3arpasHenHe BO3YXa, Crocoss! https://m.edsoo.ru/ff0d4c4a
€ro Mpe0TBpaIleHHs
[IpakTuueckas padora Ne 3 o
26 teMe «Ilonydyenue u cobupanue 04.12.2024 bubnuorexa [JOK
KHUCIIOPOAa, U3YYEHUE E€TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopoa — snemeHT u npocroe Eub 10K Jens 'epoes
nOIMoTEeKA
OreuecTBa;
27 BemiecTBo. Haxoxxnenue B 9.12.2024 https://m.edsoo.ru/Ffod4ddo
pupoje
Ou3nuecKkue U XUMUIECKHe BuG OK
28 cBoMicTBa Bogopoaa. [lpumeHenne 11.12.2024 nommoreka L1

BOAOpPOda

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 [TonsiTHE O KHCIOTAX U COJIAX 16.12.2024 https://m.edsoo.ru/Ffod50d2

30 CriocoOslI nmosty4eHus BOAOPOa B 18.12.2024 bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[Ipaktuyeckas padora Ne 4 o

31 teme «llomydenue u cobupanue 93.12.2024 bubmmorexa [IOK
BOJIOPOJA, U3yUYEHUE €T https://m.edsoo.ru/ff0d4f42
CBOWCTBY
MoutsipHblii 00BEM ra3oB. 3aKOH bubnuorexa [JOK

32 25.12.2024
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0b€Ma, KOJIUYECTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOMY 13.01.2025 bubnuorexa [JOK
KOJINYECTBY BELIECTBA WU https://m.edsoo.ru/ff0d55a0
00BEMY
Beraucnenus 006EMOB Ta30B 110
YPaBHEHUIO PEAaKIMU Ha OCHOBE bubnnorexa [JOK

34 3aKOHA 00BEMHBIX OTHOILIECHHIA 15.01.2025 https://m.edso00.ru/ff0d5708
ra3oB
dOu3nYecKre U XUMUYECKUe bubmuoreka [JOK

16.01.2024

3 CBOICTBA BOJIbI 6.01.20 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TorsTue 00 90.01.2025 bubmuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTenb.

37 Hacrlmennsle 1 HeHaCHIILIEHHBIE 99 01.2025 bu6mmoreka [JOK

pactBopbl. MaccoBast 10715
BEIIIECTBA B PacTBOPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[IpakTuyeckas padora Ne 5 o
teme «IIpuroroBiieHre pacTBOPOB

bubmuoreka [JOK

JleHb cTyieHTa

38 25.01.2024
C onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
JleHb
KontponbHas padota No2 o teme bu6mmoreka [IOK 0CBODORKCHI
39 K B B 27.01.2025 httos://m.ed /046342 JlenuHrpazna ot
«Kwucnopoa. Bonoposa. Boga» ps://m.eds00.ru O ——
OJIOKAIbI;
40 OKcupl: cOCTaB, KiIacCU(UKAIUS, 302.2025 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydeHnue u XxuMu4yeckue Eub OK
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 05.02.2025 nosmotexa I
https://m.edsoo.ru/ff0d664e
1 aM(bOTEPHBIX OKCHJIOB
42 OcHoBaHus: COCTaB, 10.02.2025 bubnuotexa [JOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 HonqueHHe " XI/IMI/ILjeCKI/Ie 12.02.2025 bubnuorexa [JOK
CBOMCTBA OCHOBaHWI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocra bub OK 35 et 00 A
44 ’ ’ 17.02.2025 nosmorexa L BBIBOJIa BOWCK C
KJ1accuukanms, HOMEHKIJIaTypa https://m.edsoo.ru/ffOdfee2
Adranucrana
45 HonuyquI/Ie U XUMHUYECKHE 19.02.2025 bubmuorexa [IOK
CBOWCTBA KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYPA,
46 COCOOBI OTYYEHUS, 24.02.2025 bubmmorexa [IOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo0.ru/00ad9474



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

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTABHBIX

bubmuoreka [JOK

47 0] 26.02.2025
3A1AH 0 TEME (JCHOBHBIC https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COCTUHEHUN
I'enernueckas cBsi3b MEKIY Bu6 10K
noIMoTeKa
48 KJIacCaMHu HfOpFEIHI/I‘ICCKI/IX 3.03.2025 https://m.edsoo.ru/00ad9a50
COEIMHEHUI
O06001IeHre U CUCTEMATU3ALIHS bubnuorexa [JOK
4 .03.202
o 3HaHUHN 05.03.2025 https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme BuG 10K
nonroTeka
" 10.03.202
50 OcHoBHbIE IUIAcCH! . 0.03.2025 https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHECHHI
[IepBble monbITKN
51 KJIAaCCU(UKALUN XUMUYECKUX 12 03.2025 bub6nuorexa [IOK
anemeHTOB. [IoHATHE O Trpynmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Tepuoanueckuii 3aKoH U 450 net co aus
59 [Tepuonnueckas cucrema 17.03.2025 bubnnoreka [JOK BBIXOJa NIEPBOM
XUMHUYECKHX ieMeHToB /[, U. https://m.edsoo.ru/00ada52c a30yku
Menpeneena N.®Enopona
bu6mmorexa [IOK
IT 19.03.202
53 CPHOIEL, TPYTIIEL, HOMTPYIIHL 9.03.2025 https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocTaB 94.03.2025 bubmuorexa [JOK
aTOMHBIX saep. M3oTonsl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 26.03.2025 bubnuotexa [JOK



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

000JI0YEK aTOMOB DJIEMEHTOB
IIepunonnueckoii cucremst . U.
Meunneneena

https://m.edsoo.ru/00ada6bc

XapakTepucTuKa XUMHU4YECKOI O

3JIeMEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
56 03.04.2025
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonnyeckoro BcemupHslit 1eHb
3aK0HA 11 pa3BUTHS HAYKHA U bubnuorexa [JOK 3/I0pOBBS;
57 07.04.2025
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
yUEHBIH, IeAaror U rpakJaHuH
58 DNeKTPOOTPULATENILHOCTD 09.04.2025 bubnuoreka [IOK
aTOMOB XHMHYCCKHUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
4 14.04.202
59 OFHA XUMHHCCRAT CBASD 04.2025 https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas 16 04.2025 bubnuoteka [JOK
XAUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenonspHas 91.04.2025 bu6nuorexa [IOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2 23.04.202
6 Creneik okucneHHA 3.04.2025 https://m.edsoo.ru/00adae28
OKHCIUTETBHO- bu6mmoreka [JOK
63 28 .04.2025
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
4 .04.202
6 OKHCIIUTENIN U BOCCTAHOBUTEIIH 30.04.2025 htts://m.edsoo.ru/00adb076
65 KonTponbHas padota Ne4 mo Teme 5.05.2025 bubmmoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XuMudeckas

https://m.edsoo.ru/00adb486

CBSI3b)»
66 PesepBHbIit ypoxk. O606£ueH1/1e u 1 2 05.2025 bubnuoreka [JOK
cUCTeMaTu3anus 3HaHUM1 https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
.p.Ne 12 05 2025
67 Hrorosas K.p.Ne3 1 https://m.edsoo.ru/00ad9ch?2
68 PesepBHbIit ypoxk. O606?ICHH€ u 1 14. 05 2025 bubnunoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJTACC

KoauuecTBO 4acoB

Ne Kon dakrTuyeckas ITaMaATHBIE 1ATHI
DJIEeKTPOHHbIE
TpoJ HMara
Be IpakTuy nara uuppoBbI
n | Tema ypoka bHBI U3YYeHHs
er ecKue oOpa3oBaTe/ibHbIE
/ e 1o IJIAHY
0 padoThI pecypcbl
n pado
ThI
[lepuoauueckuii 3aK0OH.
[Iepunoguueckas cucrema bubnmorexa LOK
p 1 04.09.2024 https://m.edsoo.ru/00adb5
XHUMHYECKHX 2JIEMEHTOB J]. %
U. Menpeneea o
3aKOHOMEPHOCTH B
W3MCHCHUHU CBONCTB bubnmorexa LOK
1 06.09.2024 https://m.edsoo.ru/00adb6
XHMUYECKHX DJIEMCHTOB b6
MEPBBIX TPEX MEPUOIOB o
I[eHI: cricguajincra
Knaccudukanus u bubanoreka [IOK OpraHoB
HOMEHKJIaTypa 1 11.09.2024 https://m.edsoo.ru/00adb7 | BocnuTatensHOM
HEOPraHUYECKUX BEIIECTB e2 pabotsl (odpuuep-
BOCTIMTATEINb)
Buasl xumuueckoil CBA3U U bu6mmorexa [JOK
THUIIBI KPUCTANINYECKUX 1 13.09.2024 https://m.edsoo.ru/00adba
pEETOK c6
KonTpo asi pa6ora Nel
HTIPOIBHATPA0OTA AL 9 1 1 18.09.2024

10 TEMEC «HOBTOpeHI/IC n



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

yrayOJeHre 3HAaHHA
OCHOBHBIX Pa3JIeNIOB Kypca

8 Kmacca»
Knaccudpuranms bu6mmoreka [JOK
6 XUMHUYECKHUX PEaKIIHid 10 20.09.2024 https://m.edsoo.ru/00adbc
Pa3IMYHBIM IPU3HAKAM b0
ITonsiTHE O CKOPOCTH
XUMHYECKON PEaKLIUH. bubmorexa [IOK
7 25.09.2024 https://m.edsoo.ru/00adbe
[ToHsITHE O TOMOTEHHBIX U %
TeTEPOreHHBIX PEaKIMIX
ITousTHE O XUMHUYECKOM
paBHOBecuu. DaKTOpHI,
BIIUSIONINE HA CKOPOCTh bubmaorexa IJOK
8 . 27.09.2024 https://m.edsoo.ru/00adc2
XUMHUYECKON PEeaKIuu 1 8
MOJI0KEHUE XUMUYECKOTO
paBHOBeECHUS
OKHCIUTEIIBHO- Bbu6nuoreka LIOK MexayHapoJHbI#H
9 BOCCTaHOBHTEJIbHBIE 02.10.2024 https://m.edsoo.ru/00adca | A€Hb COLUAILHOTO
peakiun de nexarora;
Teopus
3JIEKTPOJINTUYECKON Eubmiorexa LOK
10 04.10.2024 https://m.edsoo.ru/00adcd
nucconnanuu. CUibHbIE U 68
CITa0bIe AIMEKTPOIIUTHI _
HNonubie ypaBHEHUS Brbmrotera IOK
11 9.10.2024 https://m.edsoo.ru/00add4

peakuun

48



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

KHCJIOT 1 OCHOBaHHI B bu6mmoreka [JOK
12 | cBere nmpeacTaBiIeHU 00 11.10.2024 https://m.edsoo.ru/00add5
INEKTPOIUTUYECKOM ds
JUCCOLIMAIIUT
XUMHUYECKUE CBOWCTBA
coJieil B CBETE bu6mmoreka [IOK
13 | mnpencrasieHuit 06 16.10.2024 https://m.edsoo.ru/00add8
ANEKTPOTUTUYECKOM b2
JUCCOLIUAIIUU
[TonsaTe o runponuse bubmotera [JOK
14 g P 18.10.2024 https://m.eds00.ru/00add9
coJeit
d4
bu6mmorexa [IOK
0606
15 ODIeHHE 1 . 23.10.2024 https://m.edsoo.ru/00addd
CUCTEMAaTH3AIIHsI 3HAHHHA 19
IIpakTuyeckasi pa6ora Ne MextyHapOoHbIH
1. «Pemenne bubnnorexa LIOK JICHb IIKOJIBHBIX
16 25.10.2024 https://m.edsoo.ru/00addb | suemmorex:
AKCIIEPUMEHTATBHBIX fa >
3a71a9» o
KontpoabHnas padora Ne2
o TemMe
«INEeKTPOIUTHIECKAs bubmorexa [JOK
17 P 06.11.2024 https://m.edsoo.ru/00adde
JUCCOLIAITHS. <0
XUMHUYECKUE PEAKLIUU B o
pacTBopax»
18 | OOmas xapakTepucTuKa 08.11.2024 bubnuorexa [IOK



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 NMPUMEPE

https://m.edsoo.ru/00addf
e2

xXJIopa
XnopoBogopoa. CossiHast
KI/ICJSOTa XI/II:I)VII/I‘-IGCKI/IG bubmorexa LHOK
19 o 13.11.2024 https://m.edsoo.ru/00adel
CBOICTBa, MOJTyYCHNE, 04
MPUMEHEHUE T
IIpakTnyeckas padora Ne
2 o Teme «Ilomyuenue bubmorexa [JOK
20 N 15.11.2024 https://m.edsoo.ru/00ade3
COJISTHOM KHUCIIOTHI, 48
U3y4eHHUE €€ CBOUCTBY» T
Brraucnenus mo . LIOK Jlenb Havyana
uoIMoTeKa HiopHGEpreKor
ABHEHUSM XUMHUYECKUX pHOEpPreKoro
21 yp N 20.11.2024 https://m.edsoo.ru/00ade4 N
peakIui, ecliv OJNH U3 38 pon ,
peareHToB JIaH B U30BITKE T
OO01mas xapakTepucTHKa bubmorexa HOK
22 P P 22.11.2024 https://m.edsoo.ru/00ade6
sneMeHTOB VIA-rpynmbl 4a
AmoTponHbie
MOTU(DHUKAIIH CEPHI.
HaxoineHHe cepfl ueé bubmorexa LHOK
23 N 27.11.2024 https://m.edsoo.ru/00ade6
COCJTMHEHUH B MPUPOJIC. 4a
XUMHUYECKUE CBOWCTBA T
cepbl
CepoBoaopo1, CTpOCHHUE, bu6mmoreka [JOK Jennb
24 | (QusnyecKkue U XUMUIECKHE 29.11.2024 https://m.edsoo.ru/00ade8 | rocynapCcTBEHHOT

CBOMCTBA

02

o rep6a P®



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
KHCTI0Ta, GUBNYCCKUE U

bu6mmoreka [JOK

JleHb BOJIOHTEPA B
Poccun

25 . 04.12.2024 https://m.edsoo.ru/00adea
XUMHYECKHE CBOICTBA, 08
pUMEHEHHE
XHUMHUYECKUE PEAKLIUH,
JeKalre B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a bubnuorexa [JOK
26 | moxy4yeHwus cepHOU 06.12.2024 https://m.edsoo.ru/00adec
KHUCTIOTBI. XUMUYECKOE 8a
3arpsi3HEHUE OKPY KaroIei
CpeIbl COCTMHECHUSIMU CEPhI
Brruucnenne maccoBoii bu6mmoreka [IOK
27 | nmonu BbIXOJA MPOIYKTa 11.12.2024 https://m.edsoo.ru/00adec
peaxImu 8a
OO01mas xapakTepucTHKa
a11eMeHTOB V A-TpyNIbl. bubnuotexa [JOK
28 | A3sot, pacnpocTpaHeHue B 13.12.2024 https://m.edsoo.ru/00adee
npupoe, GU3NYecKue u a6
XMMHYECKHUE CBOMCTBA
AMMHUak, ero puznueckue bubnuotexa [JOK
29 1 XMMHYECKHE CBOMCTBA, 18.12.2024 https://m.edsoo.ru/00adf0
MOJTy4eHUe U PUMEHEHHUE 04
IIpakTyeckas padora Ne
3 mo teme «llomyuenue bubmorexa HOK
30 20.12.2024 https://m.edsoo.ru/00adf1

aMMHaKa, U3y4eHue ero
CBOUCTB»

80



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 [JOK

31 | ¢usuyeckre u XUMUYECKUE 25.12.2024 https://m.edsoo.ru/00adf3
CBOMCTBA 06
Hcnons30BaHre HUTPATOB Jens criacatens
Y COJIE aMMOHMUS B Poccwuiickoit
denepanuu.
KaueCTBE MUHEPAIIbHBIX bubnuoreka [JOK
32 | ynoOpenuii. XuMu4yeckoe 27.12.2024 https://m.edsoo.ru/00adf5
3arpsi3HEHUE OKPY KaroIei 18
Cpebl COeTUHEHUSIMU
azoTa
Dochop. Oxcun dbocdopa
(V) EI) Q)IZ)C(bopHa;;b Kng)n(f)Ta, bubmorexa [JOK
33 10.01.2025 https://m.edsoo.ru/00adf6
buznyecKkue 1 XUMUYECKHE 8a
CBOIICTBa, MOJIy4YEeHUE o
Hcnonb3oBanue pocdaron
B KQUECTBE MUHEPAJIbHbBIX bubnuotexa [JOK
34 | ynoOpenuil. 3arpsizHEeHHE 15.01.2025 https://m.edsoo.ru/00adfc
MPUPOIHON cpebl 20
docharamu
Yraepon,
bu6mmorexa [IOK
35 | PAcHPOCTPaHCHHC B 17.01.2025 https://m.edso0.ru/00adfd
npupoje, GU3NYECKue u 9
XUMHUYECKHE CBOHCTBA
Oxcunl yriepoja, ux
(1)1431456012]146 If XiMI/I‘-IeCKI/Ie bubmorexa HOK
36 22.01.2025 https://m.edsoo.ru/00adfe

CBOICTBa. DKOJIOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C

be



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

okcuom yriepoza (1V)

VronbpHas KACIOTA U €€

bu6mmoreka [JOK

37 24.01.2025 https://m.edsoo.ru/00ae00
cou
6¢
IpakTnyeckas padora Ne JleHb cTyzieHTa
4 o teme "llomyuenue bubnmoreka [JOK
38 | yrmekucioro rasa. 29.01.2025 https://m.edsoo.ru/00ae02
KauecTBeHnHas peakuus Ha 1e
KapOoHaT-roH"
[TepBoHavanbHbIC OHATHUS
00 OpraHuyYecKux bubmmorexa [IOK
39 31.01.2025 https://m.edsoo.ru/00ae05
BEII[ECTBAX KAK O Ae
COECMHEHUSAX yrilepoa o
KpenHmii 1 ero bubmuoreka [JOK
40 P 05.02.2025 https://m.edsoo.ru/00ae08
COETMHEHUS
Oa
IIpakTnyeckas padora Ne BcemupHslit 1eHb
5. Pemenue Oanera;
SKCIICPUMCHTAJIBHBIX 3a1a4 BH6HHOTeKa HOK
41 p . 07.02.2025 https://m.edso0.ru/00ae0b
o teme «BaxHeitme 2
HEMCETAJJIbI U UX -
COCITUHCHUS
KontpoabHnas padora Ne3
o Teme «Baxneitme bubmorexa LHOK
42 12.02.2025 https://m.edsoo.ru/00ae0e
HEMCETAJJIbI U UX 18
COCITUHCHUS T
43 | OO0mas XxapakTepuCTHKa 14.02.2025 bubnuorexa [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

XHUMHYECKHUX DJIIEMEHTOB —
MeTaJUIoB. MeTainueckas
CBSI3b M METAJNINYECKAs
KpUCTAJUTMYECKas peméTka.
duznyeckre CBOMCTBA
METAJI0B

https://m.edsoo.ru/00ael0
3e

XHUMHUYECKHE CBOMCTBA

METAILIOB. bu6mmoreka [IOK
44 . 19 02.2025 https://m.edsoo.ru/00aell
DIIEKTPOXUMUYCCKUN PSIIT 56
HaIpsHKEHUH METaIOB
O06111re crmocoobl Mex Tty Hap O HbII
MOJTy4YeHHUs] METAIIJIOB. AEHb POTHOTO
Crnasbl. Beruncnenus 1o Bbubnunorexa [LIOK A3bIKa,
45 | ypaBHEHMSIM XMMHYECKHX 21.02.2025 https://m.edsoo.ru/00aell
pEeaKUuii, €CIIM OJIUH U3 56
PEareHTOB COJCPKUT
IPUMECH
ITonsiTHE O KOppO3UU bubmorexa LHOK
46 26.02.2025 https://m.edsoo.ru/00ael12
METaJIIOB 78
bu6mmoreka [JOK
47 I{emouHbBIEC METAJIBI 28.02.2025 https://m.edsoo.ru/00ae14
b2
OKCHJIBI ¥ THJIPOKCHIBI Eubmiorexa LOK
48 5.03.2025 https://m.edso0.ru/00ael4
HATPUS U KaJTus b2
49 | IllenoyHo3eMeabHbIC 07.03.2025 bubmuoreka [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/00ael5
e8

Baxueiinme coenuHeHNA

bubmuoreka [JOK

50 12.03.2025 https://m.edsoo.ru/00ael5
KaJIbILUs
e8
g | Obobwenien 5 14.03.2025
cucreMaTni3anda 3HaHUN
JKéctkocTh BOJIBI U bubmmorexa [IOK
52 . A 19.03.2025 https://m.edsoo0.ru/00ae18
CIOCOObI €€ yCTpaHeHUs a5
IIpakTuyeckasi padora Ne BeemupHeli 1eHb
6 mo Teme "XKécTkocTh Buommorexa HOK TTO33UH,
53 . 21.03.2025 https://m.edsoo.ru/00aela
BOJIBI 1 METOJIBI €€ 68
ycTpaHeHus" o
bu6mmoreka [JOK
54 | AmromuHui 26.03.2025 https://m.edsoo.ru/00aelc
64
AmMdoTepHbIe CBOICTBA bubmnorexa [IOK
55 p 04.04.2025 https://m.edsoo.ru/00aelc
OKCHUJIa nu FI/I}IpOKCI/I)Ia 64
bu6mmorexa [JOK
56 Keneso 09.04.2025 https://m.edsoo.ru/00aeld
86
OKCHUIBI, THAPOKCUIBI U bu6mmoreka [JOK
57 | comm xenesa (1) n xenesa 16.04.2025 https://m.edsoo.ru/00ae35
(1 e6
58 O0600611IEHE U 18.04.2025



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

cUCTeMaTHU3alus 3HaAaHUN

IpakTnyeckas padora Ne
7. Pemienue
AKCIIEPUMEHTAJIbHBIX 3a7a4

bu6mmoreka [JOK

59 N 16.04.2024 https://m.edsoo.ru/00ae3d
no teMe «BaxkHeiinume o8
METAJUIBI U UX =
COEIUHEHUSD
Brruncnenus no
YpaBHEHUSAM XUMUUYECKHUX
pEeaKuuii, €CIIM OJIUH U3
PEareHTOB JIaH B U30BITKE Bubmiorexa [JOK
60 18.04.2024 https://m.edsoo.ru/00ael7
WJIU COJICPYKUT MPUMECH. 50
Brrunciennsa MmaccoBoit _
JIOJIA BBIXOJ1a TPOJTyKTa
peakiuu
00600
61 ODIIEHHC 1 5 23.04.2025
cUCTeEMaTH3allusl 3HaHUH
KonTposbHas pabora Ne4
62 o teMe «BaxxHeiinme 95 04.2025
METAJUIBI U UX
COEIUHEHUS
BemecrtBa u maTepuansl B bu6mmorexa [JOK
63 OBCEIHEBHOMN KU3HU 7.05.2025 https://m.edsoo.ru/00ae3f
YyesjoBeKa 50
XUMHYECKOE 3arps3HEHNE BrbmroTera LIOK
64 14.05.2025 https://m.edsoo0.ru/00ae42

OKPYXaIoIIe Cpeabl

70



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

Ponps xuMuu B periesuu Bubmzorexa LIOK
65 p 1 16.05.2025 https://m.edsoo.ru/00ae42
9KOJIOTHYECKHX TPOOJIeM 20
bubmuorexa [JOK
006006
66 OPMICHHC 1 . 1 21 05.2025 https://m.edsoo.ru/00ae0d
CUCTEMATHU3ALMs 3HAHUN 0a
K bu6mmoreka [IOK
OHTPOJILHASI HTOTOBast
67 1 https://m.edsoo.ru/00adb3
padora Ne5
3c
bubmuoreka [JOK
68 | Koppeknus ommbok 1 https://m.edsoo.ru/00ad9c
b2
OBILIEE KOJIMYECTBO 68

YACOB IIO 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-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» Xumus, 8 kiacc/ I'abpuensn O.C., OctpoymoB U.I'., Cnankos C.A.,
AxkimmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

Xumus, 9 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnnonepHoe odmectBo «M3aaTenscTBo «IIpocBerienre»

METOJAUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA

1. 'abpuensu O. C., Bockob6oiinukona H. I1., Slurykosa A. B. HacronbHas
KHHUTa yuuTess. XuMmus. 8 ki1.: Metoaudeckoe mocobue. - M.: [poda, 2021.
2. l'abpuensu O. C., AAmykoBa A. B. Tetpans st 1a00paTOPHBIX OMBITOB U
npakTtudeckux padot. 8 k. K yueOnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kinacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusy. 9 knace / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosnorudeckue kaptol K yueouuky O. C. 'abpuensna « Xumus.
8 kimacey : metoaudeckoe nocoodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorndeckue kaptol K yueonuky O. C. 'abpuensHa « Xumusi.
9 knace» : merogumdeckoe rmocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTpoiasHbie 1 ipoBepodHbIie padboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: Jlpoda, 2022. nanubie



IHNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

:/lwww.chemnet.ru T"'azeta «Xumus» u caift a1t yuurens «5 uay Ha ypok
XHMUN

http://him.1september.ru Equnas xomtekmus LIOP: TIpeameTHas KOUTSKIHS
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-Hay4YHBIE
skcnepuMeHThl: xumus. Komekuus Poccuiickoro o0meo0pa3oBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccutickas omuMIinaaa IIKOJIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JUIS
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: IEKTPOHHBINA YU4COHUK
http://www hemi.nsu.ru OTKpeITHIIA KOJLISIK: XUMUS
http://www.chemistry.ru JlucraniponHas OJIMMITHAIA 10 XUMHUH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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