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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHICTIIMY MIPEnogaBanusi yaueOHOTro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O NEAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTUS, OOYYAIOIIUXCSA CPEACTBAMH YYEOHOTO
nmpeamera, YCTaHABJIMBAET o0s3aTeNnbHOe IPEAMETHOE COJIepKaHue,
IpEeAYyCMAaTPUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTYpUpOBaHUE IIO
pasnenaM M TeMaM MPOTrpaMMbl MO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKA  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEHW OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTam oOy4eHHs] XUMUU Ha YPOBHE 1eJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIUM W 00 3BOJIIOIMU BEUIECTB B MPHUPOJE, O IMYTAX PEIICHHS TI00abHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 31paBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSITENIBHOW  Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM )KM3HU, TaK U B MPOPECCUOHAIBHON JEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsS1a HA €IMHCTBO MPUPOLI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMHUU O0ECHeurBaIOTCS CHeuu(UKOM
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHsl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxoaa K e€ uzyueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MIOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeICTaBICHUN 00 DIIEKTPOIUTHUECKOM TUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA U BO3MOKHOCTEH MPAKTHUYECKOrO0 MPUMEHEHUS U MOTYyYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpamMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHUS] O XUMUUYECKOM COCTABJISIOLIECH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMs B Hayke. M3yueHHe XMMUU TPOUCXOAUT C MPUBICUCHUEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi Mup»,
«buonorus. 5—7 knacce» u «Pu3mnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TIPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECCKUX TMOJOKECHHUH,
JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKu, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (HGOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHHMU NpPaBWII 0€30MacHOro OOpalieHusi ¢ BELIECTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKUe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTHYecKoe MpUOOIIeHHE
oOydJaromuxcs K CamMOCTOSITEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEro MHpa, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HUX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJs1 BBIPAOOTKH DKOJIOTHUYECKH
1eJIecO00pa3HOro MOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LENIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl W HANpPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee YWCIO YacoB, OTBEAECHHBIX M HM3yYEHUs] XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMuUK B KU3HU YelIOBEKA. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsTHE O MeTOAaX MO3HAHUA B XUMUU. YHCTHIE BElIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHOcuTenpHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemecTBa. Mok, MossipHas macca. B3auMocCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHHM.

@u3nUecKne U XMMHUYECKHUE SBJIICHHUS. XUMHUUYECKasl Peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBmiaMu paboThl B JabOpaTOpuu H
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMUCAHUE
GU3UYECKUX CBOMCTB O0O0pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAcTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJAEHCAlMsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJCHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE THAPOKCHAA
Meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE Xkese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/ICNICHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA ITOBAPEHHOM
COJIM, HAOIIOJEHHME W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MACChl, CO3JaHUE MOJEIEH MOJEKY
(1apocTep>KHEBBIX ).

Ba:kHeiline npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxoxzaeHue kuciopona B mpupojie, (HU3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucinopoma. CrocoOb



MOJIyYeHUsT KUCIOpoJa B Ja0Opatopuu © NOpOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit >P(GEKT XUMUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHHS,
DK30- M DJHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3UUecKue W XUMHUUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBas 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT BoAbl B MPHUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcuuoB. ®Dusznueckue U XUMHUYECKHUE
cBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinor. ®dusndyeckue u
XUMHYECKHUE cBoMcTBa KHCiaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomy4yenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eHeTnueckas CBsI3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOWpaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0AeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHIOB H
ONMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcuaom menu (II)
(BO3MO>KHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB), HAOJIOAeHUE 00pa30B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHUE OCOOCHHOCTEM pPACTBOPEHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIAMU
(maTpueM ®  KajgblKeM) (BO3MOXXHO  MCIIOJIB30BAaHHUE BHUIEOMATEPHATIOB),



UCCJEeIOBaHUE O0pa3sLoB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJlaMH, PEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO MeETajula APYTMM M3 pacTBOpPA COJIA, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAs CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBbie MOMBITKU KIacCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (OpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB INEepuUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA IO €ro NnoJjiokeHuto B Ilepuonnueckon cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cuCcTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. J[. M. MenaeneeB — yud€Hbld U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
IIporecchl okucaeHus U BoccTaHOBIEHUSA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropenue, peakiyu pa3ioKeHUs, COCTUHEHNUS ).

Mexcnpeomemmunie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHMHUHA B 8 Kjacce
OCYIIECTBIISIETCS. YE€Pe3 HCMOJIb30BAaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IHUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaTbl, TOPHBIC TMOPOJIHI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJIMs, KalblLHMs U UX
COEIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEILECTB.

Kiaccudukanysa XuMrU4ecKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, Io
M3MEHEHUIO CTETICHEN OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKHE
YpPaBHEHUS.

[TorsiTue o ckopocTH xuMu4eckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHITHEe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEAKIUMU M TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUM



OKHCJIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHU3M AMCCOLMAIMUA BEUIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUST PeaklMii HIOHHOTO 0OMeHa,
IIOJIHBIE M COKpAall€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEACTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCICTOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUH
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIEJIoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUaliOB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM ~ MPOTEKAHUS  peakiuil  HMOHHOro  oOMeHa
(o6pa3oBanue ocajka, BbIIEJICHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOILIBK0 KAUYECTBEHHBIX pEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpPMMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapaktepucTuka rajiaoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMoOJECTBUE € METAJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKUE CBOICTBA, IMOJydYeHHUE, NMpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHne u (pU3MUecKne CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMUYeCKue CcBOWcTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (Ppu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kwucinotra, GuU3NUECKHUE W XHMHUYECKHE CBOWcTBa (OOmME  Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenuduueckue). XHUMHUYECKHE PEaKIlu,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJY4YEHUsS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHN B TpuUpojie. XUMHUECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCOpOCTPAHEHHE B IPHUPOJE,
dbuzndeckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojiyueHue u npumeHenue. Coiam aMMOHMUS,
ux (pU3nYecKre U XMMHYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHHe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENsl Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBaHne HUTPATOB W COJEH aAMMOHHS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HeHUE OKpYXkKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W BoAo&éMOB). docdop,
ajutoTponHbie Mogudukanuu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NdecKue U XUMUUESCKUE CBONCTBA,
nosyuenue. Mcronb3oBanue ¢pocharoB B KauecTBe MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJUIOTPOIHBIE
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (UIUYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
duznueckre W XUMHUYECKHME CBOWCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHE. DKOJOTHYEeCKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00adbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKNE U XHMMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OC€H3WMH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH BAXKHBIX BELIECTBAX: XKUpPaX, O€IKax, yrieBojax — U ux
poJii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUUYECKHE CBOICTBA, TMOJYy4YEHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuusi (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B IMPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenn:

u3ydeHrue oOpasIloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCJAMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoIiecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3Yy4YCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKkIuM Ha Cyibdart-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBOoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), 0Opa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOMN a30THON KUCJIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJy4eHUE, COOUpaHUE, paclio3HaBaHUE W W3Yy4CHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNUE KaYeCTBEHHBIX peakiuii Ha kapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3a7a4 1o TeMe «BaxHelmne HeMeTauIbl U UX COETUHCHUS.

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTamnyeckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMUecKas  pemeéTka.  DIEKTPOXUMHUYECKUH  psll
HanpsHKeHU MeTaioB. Ousndyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. OO0riue
crocoObl TosyyeHus MeTaioB. [loHsTHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyryH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[[lenounble MeTawibl: MoJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpus W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB U HX
COCIMHECHUM.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelimue coequHeHHs] Kalblus (OKCUI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CMIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B npupone. dusznyeckue u
XUMUYECKHE CBOMCTBA atfOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U THPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenaeneeBa, CTpOEHHE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKcuabl, ruipoKcuabl U conu xenesa (II) u xxenesa
(ITT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME C oO0pasllaMd METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOWMCTBAMH, HW3yUY€HUE  pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTECH B3aMMOJICHCTBHS OKCHIA
KIbI[U W HATpUid C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUJICOMATEPHUATIOB),
UCCIIEJJOBAHME CBOWCTB >KECTKOM BOBI, IPOLIECCA TOPEHUS XKEJe3a B KHUCIOPOJIE
(BOBMOHO  MCIIOJIb30BAHME  BHUICOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MAarHUs, KIbLUS, AJIIOMUHHUS, [IMHKA, KEJe3a
(II) u xene3a (III), meau (II), HabmomeHNE M ONMKMCAHUE TPOILIECCOB OKPAIIHMBAHMUS
IJJaMEHU MOHAMU HaTpus, Kaausg W Kajablusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHUS
Y TUAPOKCHUA [IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «BakHenime
METaJIJIbI U KX COCAUHEHUS».

XuMHS U OKPY:KaWLIAas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mnpu
XUMHUYECKHUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (NpeaenbHas TOMycTHUMas
KOHIIeHTpainus Bemlects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYeCKUX
npo0JieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepualbl).

Mesxcnpeomemmnuie ceasu



Peanuzammsi MeXIMpeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBJICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTMUECKAs
peméTka, CruiaBbl, (U3MYECKUEC BEIMYMHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpANb, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJle OOy4EeHHs] XMMUU B €IUHCTBE Y4YeOHOU H
BOCMUTATEIbHON NESATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UMCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHpOpMAIIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IOPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIe0BATeILCKOM, TBOPYECKOM W JPYyTHX  BHIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ]]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO
M B3aWMOIIOMOIIKA B TIpollecce OTOW Y4eOHOW JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE U IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEJIOBEKa C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0OOpa3oBaHWIO, TMPOCKTHOM U  HCCIIEIOBATEIbCKOMN
NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHUE IOCICIACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IuIHOro Pojia,
yBOXEHUE K TPYyAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYATbHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CpelIe;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, TOHUMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3uecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
paBmiI 0€30MaCHOTO MOBEJEHUS MIPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaAIIUIX,
YTPOKAIOIIKUX 3I0POBbIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIO0AIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX pEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACHISIOT 3HAUYUMbBIC IS
dbopMupoBaHUST MHUPOBO33PEHUSI OOIICHAY4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NMPU3HAKW, YCTAaHABIWBATh B3aUMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpoIllecCe TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
peoOpa3oBBIBaTh MUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE TIPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-TT03HAaBATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciaenoBareabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHWSA, a TaKkKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ylbTatr, (OPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISITh OTYET
0 mpojerIaHHoli padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POpM MpPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIIEHUBATH MNPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIEI0BATEIbCKON AESATENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcadbHbIe yUeOHbIe 1eificTBHUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIAJIOKECHHS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  IO3HABATEILHOM
NESTENBbHOCTH B YCTHBIX U TMHCHbMEHHBIX TEKCTaX; JeNarTh MPe3eHTAIUIO
PE3YNIbTATOB BBIMOJHEHUSI XMMUYECKOTO IKCIEpUMEHTa (Ja00OpaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHH, OMNpenelieHue KPUTEpPUEB 1O OICHKEe KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryisiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIE NeCTBHS:

YMEHHE CaMOCTOSTEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »((HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX H
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA  QITOPUTM  JEWCTBUUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3a/IaHUM.

IHNPEAMETHBIE PE3YJIBTATbI

B cocraBe nmnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue Il NOpeIMEeTHOM o0mact  «XUMHS», BHJIBI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHiy o6yuenus B 8 kiacce npeIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMNXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETIEHb
OKHCJICHUS, XMMHYECKasi peakuus, KiaccuPukaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pPasJIoKEHUs, pEeaKIUu 3aMEIIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, pPaauyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHMOH, pacTBOp, MaccoBas J0Js BEIEeCTBa
(mpoleHTHAs! KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITUS MIPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUI XUMHUYECKUX PEAKIIU;

e ONpENENSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMmymnaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAsT ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoil cucrteme,
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTapo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJABHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlINE TIEPUOJIbI, COOTHOCUTH OOO3HAUEHHs, KOTOpPbIE HUMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osiaementoB J[. .
MenneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00lliee YUCI0 3JIEKTPOHOB
U pacnpeereHle uxX no 3JEKTPOHHBIM CI05M);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKIAAsi ONMUCAHUE TTPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPDHYI0O U MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHHUIO XUMHUECKOHN pPEeaKInu;

MPUMEHSATh OCHOBHBIE OIEpaIliy MBICIIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMAaTHU3aluio, KIacCU(UKAIHUIO,
BBISIBJICHUE TMPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ IpaBUJiaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCyIod |
1abopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JI€ pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoHny o0yuenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTh, 3JEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
MEeTaJUIM4ecKasi), KpUCTaJUIMYecKass pemeéTka, KOPpO3Us METAJLIOB,
CIJIaBbl, CKOPOCTh XHMHYECKON pEaKUHnH, MPEAeIbHO IOIMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSITHU W
NPUMEHSTH 3TU MOHATUS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIL;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeneéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmynaMm, BHII XUMHUYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepmomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHUE: OIKCHIBATH W XapaKTEpU30BATh
TabnuuHyro dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YeHUsS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYECKONM TabnuIe, ¢
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU  CTPOCHHUSI  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB MW 3apsj sjapa, oOIIee YHCIO DJICEKTPOHOB U
pacrpenielieHie HX 1O JJIGKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 3JIEMEHTOB U MX COCJUHEHHUH B
npejenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMUMHUYCCKHE DJIIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PGEKTy, 10 M3MEHEHUIO CTETICHEH OKHUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKAasi OMUCAHUE
NpUMEpaMU MOJICKYJSIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJIEKTPOJUTUYECCKOM JUCCOLMALIMU  KHUCJOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUIA NOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJI0 XHMHYECKOTO »JJIeMEHTa 1o (dopMyle
COCIUHEHWsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIB30BAaHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKUHUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTH  PEaKlWu, MOATBEPXKIAIONIME  KAa4eCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyJibdaT-, THUIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEpaIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OO0O0OIlIEeHHe, CUCTEMATU3allUI0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Paznean 1. IlepBoHayaibHble XMMHYECKHE MOHATHS
XuMmus — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHMSI U MTPAKTUUYECKON 5 bubnuoreka [{OK https:/m.edsoo.ru/7f41837¢
NeSITEeTBbHOCTH YeJI0BEKa
1.2 BemecTBa 1 XuMuyeckue peakuuu 15 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosayx. Kucnopon. [Tonsrue 06

2.1 6 bu6moreka IIOK https://m.edsoo.ru/7f41837¢
OKCHIIaX
Bonopon.Ilonarue o kuciaorax u

2.2 HOPOA 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COJIAX
Bopa. PactBopel. [lousitue 00

2.3 A P 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX

2.4 . p 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
COEIMHEHUN

Hroro no paszneny 30

Pasnea 3. Ilepuoauyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Menneaeesa. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUHA

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKUX 31eMeHTOB /1. H.

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢




Memnpene-eBa. CTpoeHue aroma

Xumnyeckast cBA3b. OKHUCIUTEIBHO-

3.2 BOCCTAHOBHTENBHbIE PEAKIIH 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Wroro no pazneny 15 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢
Wrorosas koHTpoJsibHas paboTa 1
O06o00mmeHre u cucTeMaTH3allus 3HaHUH 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

Ne i/t

KoanuyecTBo yacoB

Bcero

JuekTponHble (U poBbLIE)
o0pa3oBaTe/ibHbIE pecypChl

Pa3nes 1. BemecTBo U XuMH4ecKne peakuuu

[ToBTOpeHue u yriuyoieHue 3HaHUH

1.1 5 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 § P 4 Bu6miorexa [JOK hitps://m.edsoo.ru/7f41a636
peaxiuit
DNEeKTPOTUTHUYECKAS TUCCOIHAIISI.
1.3 P A rHat 8 bu6moreka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
OO61as XxapakTepuCTUKa XUMUUYECKHX
2.1 t P P 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmnbl. ['anorensl
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
COeIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A3oT, pochop u 7 bubnuoreka [{OK https:/m.edsoo.ru/7f41a636
WX COCMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S




3.1 OO0111e cBOMICTBA METAILIIOB 4 bubnnoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxueiimme MeTauibl U X COSTUHCHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyzkaomias cpeaa
4.1 f;léizza 1 MGTEPHAIIBL B KH3HH 3 Bu6miorexa [JOK hitps://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Wrorosas koHTposibHas paboTa 1
O06o0meHre u cHCTeMaTH3aIs 3HAHUH 2 bu6moreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka
n/n Bcero HU3yUYeHus o0pa3oBaTejibHbIE
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | 509 bubmmoreka [{OK
yenoseka. Tena u BemecTsa ' https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 IlonsTue o MeTogaxX MO3HAHUS B XUMUH 1 6.09
A https://m.edsoo.ru/ff0d227e
3 Uuctele BemecTBa u cMecH. CriocoObl | 9.09 bu6moreka [IOK
paszeleHus cMecei ' https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 1 «IIpaBuiia paboTh
4 B JIaOOpaTOPHUH U MPUEMBI OOpAIICHUS C 1 13.09 Bubnmorexa [IOK
DATOPHH K TP pam ' https://m.edsoo.ru/ff0d23de
J1a00paTOPHBIM 000PYI0BAHUEM)
[IpakTrueckas padota Ne 2 «PazneneHue
5 cMmecelt (Ha mpuMepe OYUCTKU MTOBAPEHHOM 1 16.09 bubmmorexa [TOK
PHMED P ' hitps://m.edsoo.ru/ff0d28c8
COJIH )»
bubnuoreka [JOK
6 A . BXOIHOM KOHTPOJIb. 1 20.09
TOMBI I MOJICKYIIBL. BXO/IHOH KOHTPOIL https://m.edsoo.ru/ff0d2a6¢
bubnuoreka [JOK
7 II 1 23.09
POCTBIC H CIOAHBIC BelllecTpa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
8 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 27.09
Yp ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
B bu6mmoreka [JOK
9 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 30.09

XUMHWYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae




10 OTtHocuTenbHast aTOMHasl Macca. .10 bubmmoreka [IOK
OTHOCHUTENBHAs MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B 710 bubmmorexa [{OK
COCOMHEHUH https://m.edsoo.ru/ff0d350c
12 KomnuecTtBo BemecTBa. Mosb. MossipHast 11.10 bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
13 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. 14.10 bubmmoreka [IOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
14 XUMHUYECKHUE IIEMEHTHI. 3HAKU (CUMBOJIBI) 18.10 bubmuorexa [JOK
XUMHWYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS 2110 bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 25 10 bubnuoreka [IOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koandecTBa, MacChl BEIIECTBA 811 bubmuorexa [JOK
110 YPaBHEHUSIM XUMHUUYECKUX PEaKLIHil https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMU4ecKuX peakiui
18 (coenuHEeHMS, pA3JIOKEHUS, 3aMEIICHHUS, 11.11 bubmorexa LHOK
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii- BuGmiorexa LOK
19 SHIUKJIONEIUCT. O606Hf€HI/IC u 15.11 hitps://m.edsoo.ru/ff0d40cd
cHUcTeMaTH3allusl 3HaHUI
20 O06o01eHre U cucTeMaTr3arys 3HaHUH 110 18.11 bubmuoreka [JOK
TeMme «Benjectsa 1 XMMUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTaB Bo3ayxa.
21 Kncnf;o;[ — 3JIEMEHT U IPOCTOE BCIJ_IY:CTBO. 22.11 bubmorexa HOK
https://m.edsoo.ru/ff0d448e
O30H
22 du3znyecKkue U XMMHUYECKHE CBOMCTBA 25.11 bu6nmoreka [JOK




KHCTIOopo/ia (peaKkinu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poa B

bubmmoreka [{OK
23 aboparo 0 €HHOCTH. 29.11
J1aDOPATOPHH 1 POMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoit 3 PexT XuMHIeCcKoi peakiuy,
24 MOHSITHE O TEPMOXUMHUYECKOM YpaBHEHHUH 2.12 bubnmorexa LOK
P P : ' https://m.edso0.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
Tonnuso (HedTh, yroiab U METaH).
25 3arpsi3HeHHe BO31yXa, CIIOCOOLI €ro 6.12 bubmmorexa [TOK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTnueckas padora Ne 3 o Teme
26 «ITonmydyenne u coOMpaHue KHCIOPOaa 9.12 bubmorera [IOK
i - p poaa, ' https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. 13.12 bu6mmoreka [IOK
Haxoxnenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKknue U XUMHUYECKHUE CBOMCTBA 16.12 bubnuoreka [JOK
Bojiopoja. [Ipumenenune Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 11 20.12
OHATHE O KHCIOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B 312 bubnnoreka [JOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4dd0
IIpaktnueckas padora Ne 4 o Teme
31 «l?lon eHHE 1/112061/1 aHue BOJIOpoaa 27.12 bubmorexa LOK
i . p Jlopoa, ) https://m.edsoo.ru/ff0d4£42
W3y4YEHUE €ro CBOMCTBY
bu6mmoreka [JOK
2 M 5 e . A 28.12
3 OJIApHBINA 00BEM Tra3oB. 3aKOH ABOTAIPO hitps://m.edsoo.ru/ff0d5426
33 Brruucnenus o00b€Ma, KOJUYECTBA BEIISCTBA 10.01 bubmuoreka [JOK




rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIECTBA I 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bubmmoreka [{OK

34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX 13.01
beajdi Ha hitps://m. edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
bubmmoreka [{OK
35 du3nvecKkrue U XMMHUYECKHUE CBOMCTBA BO/IbI 17.01
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 20.01 bubnuoreka [JOK
HHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHACBIIMIEHHBIE PacTBOPEL. MaccoBast 101s 24.01 bubmorera [IOK
B PACTBRODE: A ' https://m.edsoo.ru/f0d5b40
BEI[ECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo Teme
38 «[IpurotoBieHue pacTBOPOB € ONMPEACIEHHON 27.01 Bubmmorexa [IOK
p N . p p pen ' https://m.edsoo.ru/ff0dSeba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIIECTBA»
39 KonTpoabHasi padora Nel nmo reme 3101 bubnuorexa [JOK
«Kuciaopoa. Bogopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaus, 3.02 bubnuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(POTEPHBIX 7.02 bubmorexa HOK
’ p ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, K1accuuKaius, 10.02 bubnunoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMu4ecKre CBOMCTBA 14.02 bu6nuoreka [IOK
OCHOBaHUI ’ https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, knaccuduxarus, 17.02 bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bubmuoreka [JOK

45 Tlonyuenne U XUMHUYECKUE CBOIICTBA KUCIOT 21.02
I https://m.edsoo.ru/ffO0dfee2

46 Conu (cpenHue): HOMEHKIIAaTypa, CocoObl 2402 bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmoreka [{OK

47 28.02
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI)

43 I'eneTnueckas cBsi3b MKy KiaccaMH 3.03 bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUI ' https://m.edsoo.ru/00ad9as50
KonTtpoabHnas padora Ne2 no teme

49 "OCHOBHBIE KJIACCHI HEOPraHNYECKHUX 7.03 bubmmorexa [OK

N P ' https://m.edsoo.ru/00ad9ela
coeqnHeHun"
bu6mmoreka [IOK
50 O00011IeHIE U CUCTEMATHU3aLUs 3HAHUI 10.03
B H https://m.edsoo.ru/00ad9cb2
[TepBbie MOMBITKH KIacCUpUKAIIIT
51 XUMHYECKUX 371eMeHTOB. [loHsITHE O T nax 14.03 bubmmorexa [IOK
' Py ' https://m.edsoo.ru/00ad9ffa
CXOTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
bubmuoreka [JOK
52 CHCTeMa XMMHYECKHX d1eMeHTOB /. U. 17.03
https://m.edsoo.ru/00ada52c
Menneneesa
bubmuoreka [JOK
53 Ileproasl, TpyIIIbL, TOATPYIIIBI 21.03
PHOJIBL, TPYIHIBL, TIOATPYI https://m.edsoo.ru/00ada52¢c

54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. 31.03 bu6mmoreka [JOK
H3oTorsl ' https://m.edsoo.ru/00ada342
CTtpoeHue AIIeKTPOHHBIX 000JI0YeK aTOMOB

. bubmuoreka [JOK

55 aneMeHToB llepuoanueckoit cucremsr /1. 1. 4.04

Menneneesa

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




XapaKTepI/ICTI/IKa XUMHYCCKOTI'O 3JICMCHTA 110

N bubmuoreka [JOK
56 ero noyioxeHuto B [lepuoauueckoit cucreme 7.04
https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leproanueckoro 3akoHa ass
57 pa3BuTHA HayKu U npaktuku. /. 1. 11.04 bubnuorexa [JOK
MenneneeB — y4EHBIN, ME1aror u ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DNEeKTPOOTPUIIATEIHLHOCTH ATOMOB 14.04 bubnuoreka [JOK
XUMHUYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 HNonna €cKas CBS3 18.04
HHAT XHMUACCKAT CBA3D https://m.edsoo.ru/00adac34
60 HNrorosasi KOHTpPOJILHAA padoTa 104 bubnuoreka [IOK
/Bcepoccuiickasi mnpoBepoYHasi padora ' https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KoBanenTHas no a ecKasl CBSI3 25.04
BAJICHTHAL TOJAPHA XUMIHECKas! CBASE https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 KoBaneHntHast HenospHasi XMMUYECKasl CBS3b 26.04
P https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
63 CrerneHb OKUCIICHUS 28.04
https://m.edsoo.ru/00adb076
bubnuoreka [JOK
64 - 5.05
OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU hitps://m.edsoo.ru/00adb076
bubnuoreka [JOK
65 OKucauTenu U BOCCTAaHOBUTEIIU 12.05 i
https://m.edsoo.ru/00adb486
O06o01eHne u cucTeMaru3alus 3HaHu| 1o bubnunoreka [JOK
66 16.05
teMe «CTtpoeHue atoma. XUMHUYECKasi CBSI3b» https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
67 O06o01eHre U cucTeMaTr3amys 3HaHUH 19.05
B H https://m.edsoo.ru/00ad9cb2
68 O06o01IeHre U cucTeMaTru3amys 3HaHUH 23.05 bubmuoreka [JOK




https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
ara undgpoBbie
Ne i/ Tema ypoka A bp
Bcero HU3yUyeHus o0pa3oBaTejibHbIE
pecypcbl
[Tepuonnueckuii 3akoH. [leproanueckas
1 cucTeMa XUMUYECKUX 35ieMeHToB /. U 1 4.09 bubmorexa HOK
o ' https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XHUMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX 1 5.09 bubmorera [IOK
PRREE TP ' https://m.edso00.ru/00adb6b6
MepUOI0B
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK

3 1 11.09
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI 1 12.09 bu6mmoreka [IOK
KPUCTALIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6

5 «IToBTOpeHue u yriyOneHne 3HaHuI | 18.09
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay '

6 Kiaccudukanus XuMu4ecKuX peakiui 1mo | 19.09 bubnunoreka [JOK
Pa3INYHBIM IPU3HAKAM ’ https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM

bubnuoreka [JOK
7 peakuuu. [loHdaTre o TOMOTEHHBIX U 1 25.09
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHATHE O XUMHUYECKOM PAaBHOBECHHU.

8 @akTOpbl, BIUAIOIINE HA CKOPOCTh | 26.09 bub6mmoreka [JOK
XUMHUUYECKOMN PEaKIMU U MOJIOKEHUE ' https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKUCIUTETbHO-BOCCTAaHOBUTEIIbHbBIC 1 2.10 bubmuoreka [JOK




peakuuu https://m.edsoo.ru/00adcade
10 Teopust SNEKTPONUTHYECKON TUCCOLTUALUH. 3.10 bubnuorexa [JOK
CunbHBIC U CITA0BIC AIEKTPOJIUTHI ' https://m.edsoo.ru/00adcd68
bubmmoreka [IOK
11 HoHnbIe YpaBHEHUS PEAKIHM 9.10
P peatdt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT B
12 OCHOBAHUI B CBETE IIPEACTABICHUI 00 10.10 bubmmorexa LHOK
P ' https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOIHAIIIT
XUMHUYECKIe CBOMCTBA COJICH B CBETE
13 MpeACTaBIEHUH 00 DJIEKTPOJIUTHICCKOMN 16.10 bubmiorexa HOK
pell P ' https:/m.eds0o.ru/00add8b2
JTACCOIHAIIAHN
bu6moreka [IOK
14 IlonsTue o ruapoIH3e Conei 17.10
P https:/m.eds0o.ru/00add9d4
bu6mmoreka [IOK
15 O06o001meHNe B CHCTEMAaTH3alKs 3HAHUH 23.10
t i https:/m.edsoo.ru/00addd12
KonTpoabHasi padora Nel nmo reme
16 «IIEKTPOJIUTHUYECKAS TUCCOUAIINA 24.10 bubmorera [JOK
P o TUHATIHL. ' https://m.edsoo.ru/00addecO
XuMHYeCKHe PeaKMu B PACTBOPaX»
17 OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. 611 bubnnoreka [IOK
XUMHUYECKUE CBOMCTBA HA MpUMEPE XJI0pa ' https://m.edsoo.ru/00addbfa
18 IIpakTuueckasi padora Ne 1. «Pemenue 211 bubnunorexa [JOK
JKCIIEPUMEHTAIIBHBIX 33124 ' https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KUCIOTA,
19 XI/IMIlzLIeCKI/I: CBOMCTBA, MOJy4YEHHE 13.11 bubmiorexa LIOK
? ya > ' https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpakTnuyeckas padora Ne 2 o Teme
. bubmuoreka [JOK
20 «IlomydeHue CONAHOM KUCTIOTHI, U3y4EHUE 14.11

€€ CBOICTB»

https://m.edsoo.ru/00ade348




Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmuoreka [JOK

21 €aKI1MH, eCJIM OJUH U3 PearcHTOB JaH B 20.11
peartt A P A https://m.edsoo.ru/00ade488
M30bITKE
2 OO6mast xapakTepucTuka 31eMeHTOB VIA- 2111 bubnuorexa [JOK
TPYIIIBI ' https://m.edsoo.ru/00ade64a
AIoTpOTIHBIE MOJTU(UKAITUU CEPBI.
23 HaxomI;eHHe CepPEI I/I(beé coe)mHelljmﬁ B 27.11 bubnmorexa LHOK
p ’ ' https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CEPhI
4 CepoBonopo, cTpoeHue, (pu3ndeckue u 5811 bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTA,
25 (uznueckrue 1 XMuMHUYECKUE CBOMCTBRA. 4.12 bubamorera LOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHUYECKUE PEAKIUH, JIEIKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4eHust
26 CEpPHOM KUCIOThl. XMMHUYECKOE 5.12 Bubmmorexa [IOK
p ) ~ ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COCIMHEHUSIMU CEPBI
7 Brruucnenue MaccoBoii 101K BBIXOa 112 bubnuoreka [JOK
MPOAYKTa PEaKLNU ' https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa AJIEeMEHTOB V A-
)3 rpynnsl. A30T, paclipOCTpaHEHUE B 1212 bubnunoreka [JOK
npupoje, pu3nyeckre U XUMHUECKUe ' https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHak, ero GpuU3NYecKue U XMMUYECKHe 18.12 bubnuoreka [IOK
CBOMCTBA, [TOJIy4EHHUE U IPUMEHEHUE ' https://m.edsoo.ru/00adf004
30 IIpakTnueckas padora Ne 3 o Teme 19.12 bubnuorexa [IOK

«HOJ’Iy‘IGHHC aMMUaKa, U3y4CHHEC €ro

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




CBOWCTBY

A3oTHas KucioTa, e€ pusnueckue u

bubmmoreka [{OK

31 . 25.12
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH
0 aMMOHUS B Ka4€CTBE MUHEPAIBHBIX 2612 bubnuorexa [JOK
yaoOpeHui. XuMHUUeCcKoe 3arpsisHeHHe ' https://m.edsoo.ru/00adf518
OKpYXAIOIIEH Cpebl COCAUHEHUSIMH a30Ta
®dochop. Oxcupa dhochopa (V) u
33 (1)00(%)0 pHaSI KI/ICJ'I((l))Ta q)q)gsn(qelme u 9.01 bubmorexa HOK
p N ' https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYICHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MHHEpaIbHBIX YI00peHU. 3arpsa3HeHue 15.01 bubmorexa OK
P . yAo0p - 24P ' https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHUE B IPUPOJIE, 16.01 bubnuoreka [IOK
(bu3uYecKre 1 XUMUYECKHNE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHYCCKHUE 2201 bubnuoreka [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM ' https://m.edsoo.ru/00adfebe
yraepona (IV)
N bu6mmoreka [JOK
37 YronpHas KUCI0Ta U €€ COIu 23.01 1
https://m.edsoo.ru/00ae006¢
IIpakTHyeckas padora Ne 4 o Teme
38 "IlostyyeHue yriieKucioro rasa 29.01 bubmmorera [JOK
i yr ) | ' https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakiys Ha KapOOHAT-HOH
[TepBoHauanbHBIE TOHATHUS 00
39 OPraHMYeCKUX BEIIECTBAX KaK O 30.01 bubmotera [JOK
p B ' https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yriepo/ia
40 Kpemunii u ero coenuHeHust 5.02 bubnmnoreka [JOK




https://m.edsoo.ru/00ae080a

IIpakTnueckas padora Ne 5. Pemienue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 110 TECMC

bubmmoreka [{OK

41 6.02
«BaxxHen1e HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHU S
KourpoanHas padora Ne2 mo Teme

42 «Baml:{ei/imue }Il)eMeTa.J'I.J'IbI H UX 12.02 bubnmorera [TOK

' https://m.edsoo.ru/00ae0e18
COeTHMHEeHHU»
OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX

43 3JIEMEHTOB — METaJUIOB. MeTajuinueckas 13.02 bubmuorexa [JOK
CBA3b U METAJNINYECKAS KPUCTAIIINYECKAS ' https://m.edsoo.ru/00ae103e
peméTrka. Gu3ndecKkre CBOMCTBA METAIOB
XUMHYeCKHe CBOMCTBA METAJIOB.

44 ONIEKTPOXUMHUYECKHUHN PSI HAPsSDKSHUH 19.02 bubmorexa LOK

p A p ' https://m.edsoo.ru/00ael 156
METAJIOB
OO6mme cnocoObl MOTYYCHHUS METAIIOB.

45 CmuiaBbl. BeruncieHus o ypaBHEHUAM 20.02 bubnuoreka [JOK
XUMHUUYECKUX PEAKIUH, €CIIi OJUH U3 ' https://m.edsoo.ru/00ael 156
peareHTOB COJICPKUT MPUMECH

Bbubaunoreka LIOK

46 [TonsiTue 0 KOPPO3UU METAIIIOB 26.02 1
https://m.edsoo.ru/00ael278
Bbubaunoreka LIOK

47 Il{emounbIe METAIBI 27.02 1
https://m.edsoo.ru/00ael14b2
bub6mmoreka [JOK

48 OKCHUIBI U THAPOKCHUIBLI HATPUA U KaJIUA 5.03

A P a1 p https://m.edsoo.ru/00ael14b2

49 [IlenouyHO3eMETbHBIE METAILTBI — KaJIbIIHI 6.03 bubmuoreka [JOK

U Mar"uu ' https://m.edsoo.ru/00ael5e8
o Bbubmmoreka IIOK
50 Baxneiiime coeqUHEHUS KaJIbIU 12.03 s

https://m.edsoo.ru/00ael5e8




51 O06o001IeHre U CUCTEMAaTH3aIMs 3HAHUH 13.03
57 JKEcTkoCTh BOJBI U CITOCOOBI €& 19.03 bubmmoreka [{OK
yCTpaHEHUS ' https://m.edsoo.ru/00ae1886
IIpakTnueckas padora Ne 6 o Teme
53 "YKECTKOCTH BOJBI M METOBI €€ 20.03 bubmmorera [JOK
" ' https://m.edsoo.ru/00aelae8
YCTpaHEHHS
bubmmoreka [{OK
54 Amomunmnii 22.03
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U 504 bubnuoreka [JOK
TUAPOKCHUA ' https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Kenezo 3.04
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 conn xkene3a (1) u 9.04 bubmuorexa [JOK
xenesa (I1) ' https://m.edsoo.ru/00ae35e6
58 O0001IeHne U cucTeEMaTU3aNs 3HAHUN 10.04
IIpakTuyeckas padora Ne 7. Pemienue
59 AKCIIEPUMEHTANIBHEIX 3a1a4 110 TEME 16.04 Eubmorexa HOK
p N ' https://m.edsoo.ru/00ae3de8
«BaxxHenme MeTaJJTbl U UX COCMHEHUSI
Briuucnenus no ypaBHEHUSM XUMHUYECKHX
€aKIUi, eCcJId OJJMH U3 PearcHTOB JaH B
P P bubnuoreka [JOK
60 M30BITKE WIIA COJICPKUT IIPUMECH. 17.04
. https://m.edsoo.ru/00ael 750
Brrunciienuss MaccoBOM J10JIM BBIXO/1a
MPOAYKTA PEaKIUU
KonTpoabHnas pabora Ne3 no teme
61 «BaxkHeiinue MeTa/uIbl U UX 23.04
cOoeINHEeHUsD)
62 O06o0meHre U cucTeMaTr3amys 3HaHUH 24.04
63 BeniecTBa 1 marepualsl B IOBCEAHEBHOU 30.04 bubnmoreka [JOK




JKHM3HH 4YCJIOBCKA

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

64 XUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH | 07.05 bubnuorexa [JOK
cpensl ' https://m.edsoo.ru/00ae4270
bubmmoreka [IOK
0 1 14.
65 Hrorosasi konTposbHas padora (Ned) 05 hitps://m.cdsoo.ru/00acd270
66 Ponp xuMum B pelIeHNH SKOJIOTUYECKUX | 15.05 bubnuorexa [JOK
npoOiiem ' https://m.edsoo.ru/00ae0d0a
bubmmoreka [IOK
% 1 21.
67 O060061eHre u cucTeMaTu3alus 3HaHui 05 hitps+//m.edsoo.rw/00adb33c
bu6moreka [IOK
% 1 22.
68 O060061eHre u cucTeMaTu3alus 3HaHul 05 hitps+//m. edsoo.ru/00ad9ch2
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