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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIero oOpa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepaibHON padoyeil mporpamMmel
BOCIIUTAHUS U C YYETOM KOHLETIIUY MPENOaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T NpENCTaBICHHE O IENsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYyYAIOMIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTenbHOe IpPEAMETHOE COJZIepKaHue,
NpeayCMaTPUBAET pACOPEACICHUE €ro Mo KilaccaM W CTPYKTYpUPOBAHUE MO
paznenaM M TeMaM MPOTPaMMbl IO XUMHUH, OMNpPEIENsieT KOJUYECTBEHHBIC H
KaueCTBCHHBIC XapaKTEePUCTUKHU CoJIepXKaHus, PEKOMEHYEMYIO
MOCJICIOBATEIBHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXMPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroIIuMXCs, ONpeAessieT BO3MOXKHOCTU TpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTEIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMHUU Ha YPOBHE LieJIeH M3y4YeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBLHON JEATETLHOCTH O0O0YyYarolerocs IO OCBOCHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIYKHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPIrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPhEBOM, SHEPrEeTUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3alud  BO3MOXXHOCTEM  JJIi  caMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ o0mmel 1 (QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommXcs, HABBIKOB WX CaMOCTOSITEIBHOW y4eOHOW JIESITENBbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEeNU(GUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
L[ETTIOCTHOTO B3IJIsSI1a HA €IMHCTBO MPUPOBI U YETIOBEKA, SABIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HbIM 3HAHUSIM, K TIPUPO/JIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTHPOBAaHHBIM OTpaK€HHEM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTrO 00111eT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBI IMEPBOHAYATBHBIX TMOHSTHH XUMHUH, OCHOB
HEOPraHMYeCKOM XWUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUU
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHHU C(HOpMHpOBaHA HA OCHOBE
CUCTEMHOro mojaxoja k e€ usydeHuto. CojepikaHue CKIQAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHI O XUMUYECKOU
peakiuu. OO0 O3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl IO MPUHIUITY
MOCJICIOBATEIILHOTO PAa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYSHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBiIeHUN 00 DIIEKTPONUTHYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHS M MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U IOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABIEHUS] O XUMHUYECKON COCTABIAIOIICH HAYYHOM KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAIbl, LEHHOCTHOTO OTHOLICHHS K HAy4YHOMY 3HAHUIO U
MEeToJaM TNO3HaHMs B Hayke. M3yueHue XUMHUU MNPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKPYXKaIOMUNA MHPY,
«buonorus. 57 knacce» u «PuU3UKa. 7 KIacey.

[Ipy wW3ydeHMH XWMHH TPOUCXOAUT (OPMUPOBAHWE 3HAHWI OCHOB
XUMHUYECKOW HAyKM Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHL.
3amaya yuyeOHOro mpeameTa COCTOMT B (OPMUPOBAHUU CUCTEMBI XHMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3AKOHOB M TEOPETHUYECKUX TMOJT0KEHUM,
JOCTYMHBIX OO0O0OIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKu, B



OpuoOIIEeHUH K HAayYHBIM METOJaM T[IO3HAaHUS TMPU HW3YYCHHUU BEIIECTB W
XUMHAYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHUHA U
UX TPUMEHEHUH B YUeOHO-TO3HABATEIbHOH U Yy4eOHO-HCCIEA0BATEIHCKOM
AESITeNbHOCTH, OCBOCHHMM TpPaBUJ 0OE30MacHOro OOpalieHHsl C BEIIeCTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢dopMUpOBaHHWE WHTEIICKTyallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEILHOMY NPHUHATHIO PEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTH4ecKoe MpUOOIIeHHE
OOyJaroUIMXcs K CaMOCTOSTEIBHON MMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
METOoZlaM TIO3HaHUsA, (HOPMUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHH,

— obecrnieyeHue yCcIOBUiA, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YyJatOUUMUCS
OTbITa PAa3HOOOpPA3HON NEATEITHHOCTH, IMO3HAHUS M CaMOIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIIETCHIIMIA), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (dopmupoBanue oOmeH (PYHKIIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHUUA OOBACHATH W OICHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJYYEHHbIC MPU W3YYCHUU
XUMHH, TPUMEHSTh HX IMPH PEIIEHUU MpoOJeM B TMOBCEAHEBHON >KU3HU U
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE y OOyYalOIIMUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHUMHYECKUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEISIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUYETIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HANpaBICHHOCTH JaTbHEUIIETO
o0yJeHUsI.

OOmiee 4WcIO 4YacoB, OTBEACHHBIX JMJIA H3YYEHUS XHMHUU Ha YPOBHE
OCHOBHOT'0 001Iero 00pa3zoBaHus, coctaiseT 136 dacoB: B 8 kimacce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKAHHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢Gopmyna. BaaeHTHOCTb aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMAYECKOTO JJIEMEHTa B
COCMHEHHH.

KomuuecTBo BemiectBa. Mosib. MonsipHast macca. B3anMoCBsI3b KOJIMUYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUYECKHUE SBJICHUs. XUMHUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIi (COeAMHEHMS, Pa3JIOKEHHUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOPHBIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OMHMCAHHE
GU3MYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHUE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiuil (paslioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB PA3CIICHHs] CMECEH: C MOMOIINBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIMSA, XpoMaTorpadusi, IpoBeJeHUE OUYUCTKH MOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  pPe3yJbTaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3[IaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBUTE/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razo. CoctaB Bo3ayxa. Kuciaopoa — 3jeMeHT U MpocToe
BemlecTBo. HaxoxkaeHue kuciiopojia B mpuponae, (puanueckue M XUMHYECKUE
cBoiictBa (peakuuun ropenus). Oxcunabl. Ilpumenenue kucnopoga. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoil 3(p(EKT XUMUYECKOM peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroiap M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 dekra, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — nsnmemeHT M mpoctoe BewmecTtBo. Haxoxkaenue Bomopoaa B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl Mo XUMUYECKUM YPAaBHEHUSIM.

dusznyeckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB: coyieoOpasyromirie  (OCHOBHBIE,  KHCJIOTHbIE, aM(dOTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Puznyeckue W XUMUYECKHE
cBOMCTBa OKCUAOB. [TonmyyeHne okCuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XUMHUYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. HomeHnknarypa kucior. Ouzndeckue u
XUMHYECKHE CBOMCTBAa KHUCHOT. Pan axkruBHoctm mertamnoB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsA3b MEXAY KJIACCAMH HEOPTaHUYECKUX COEAMHEHUMN.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE CONEPKAHUS KUCIOPOJa B BO3AYXE, MOJYYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
OMHMCAaHWE WX CBOWCTB, TMOJydYeHHE, COOWpaHUE, PACIIO3HABAHWE W W3y4YCHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJMYEeCTBOM | MOIIb, HCCIEOBAaHHUE OCOOEHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(matpuem u© KanbiueM) (BO3MOXKHO  MCIIOJIb30BAHME  BUJIEOMATEPHUANIOB),



uccienoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAx KUCIOT U IIENIOYEH,
uzydyeHue B3auMozeiicTBus okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3aluH, MNOJYYEHHE HEPaACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaIa APYTMM W3 PACTBOpaA COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
TPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckasl cucteMa XMMAYECKUX 3JIEMEHTOB [].
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunonuueckoit cucrtembl xumuueckux 3mneMeHToB . M. Menneneesa. [lepuoabl
u rpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSl pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. . MenpaeneeB — y4y€HbIM H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus. OKHCIUTENbHO--BOCCTAHOBHUTENIBHBIE  PEAKIUU.
[Iporecchl okucieHus: 1 BOcCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUHI
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemnule ceéazu



Peanuzamus MexXnpeaMeTHbIX CBSI3€M NpPU M3YyYEHUHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSATHSI: HAYYHBIM (pakKT, TUIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUIN 3apsi, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMAYECKUX 3J1€MEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalbLMs U HUX
COCIMHEHUII B COOTBETCTBHM C IIOJOKEHUEM »3JeMEeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XMMHUYECKOW CBSI3U. THIBI KPHUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKUA U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakinii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pPEaKIMM BEHIECTB, MO TemioBoMYy 3(dekrty, 1o
M3MEHEHUIO CTETICHEH OKUCIECHHSI XMMHYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuuecko peakuuu. IloHsaTue o0 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karammse. [lonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMHA C  HCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust DIEKTPOIUTHYECKON JUCCOUMALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMUA BEIIECTB C PA3IUYHBIMH BHUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MPOLECCAa JUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHUACO MAaTEpUANIOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TPOTEKAHUS  pEeakuuid HMOHHOrO  OoOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUN
(ropeHue, peakiMy pas3lioKEeHHs, COCMHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeAUHEHUS

OO6mast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOJ€iCTBUE € METAJJIaMH, HEMETaJUIaMH, IIeJo4aMu). XJIOPOBOIOPOI.
CongHas KUCIIOTa, XMMHYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M YeJOBeKa. BakHeWlne XJIIOpUIbl U UX
HaXO0X/CHHUE B IIPUPOJIE.

O6mast xapakrtepuctuka aneMeHToB VIA-rpymnmbl. OcoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune M (Pu3MyYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AIIOTPOITHBIE MOIU(DUKAIINN KACTIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOmOPO, CTpoeHME, (U3HUECKHE U
XUMUuYeckre cBorcTBa. OKCHIBI Cepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (QuU3HUeCKMe W XHMHYECKHE CBOWCTBAa (00mME Kak
MPEACTaBUTENS Kjacca KHUCIOT u crhenuduyueckne). XUMHUYECKUE PEaKIIHH,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOJTYyYEeHHUS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEAUHEHUN B MOpUpPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeW Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTENEHU OKUCICHUS. A30T, pacIpOCTpaHEHHE B MPHUPOJE,
dbuznUeckue U XuMu4yeckue cBorcTBa. KpyroBopot a3ora B npupoje. AMMUak, ero
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKHUEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, € ToydeHue, (HU3NYecKue U XUMHUUYECKHUe
cBoMcTBa (0OIIME€ KaK TMPENCTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonw3oBaHue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXKIU, 3arps3HEHHE BO3/JyXa, IMOYBBI U BOA0EMOB). Docdop,
ajutoTpornHbie Mogudukanuu Gocdopa, puznueckue M XUMHYECKUE CBOWMCTBA.
Oxcup pochopa (V) u pochopHas kucinora, pusnUeckre U XUMHYCCKHAE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YIOOPEHU M.

O6mas xapakTepucTuka anemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHBbIE  CTENIEHW  OKUCICHHS.  YTJEpPOa,  aJIOTPOITHBIE
Moau(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKcuasl yriepoaa, ux
¢uznueckre W XUMHUYECKHE CBOWMCTBa, JEHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYecKHue MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1y100aJIbHOTO TOTEIUICHHUS KJIMMara, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COMHu, X (PU3MYECKHe U XMMHUYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIILCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUIEH, STaHOJI, TJIULIEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTMYECKHN Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojgax — U UX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBA, IOJIyYEHUE H
npuMmenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoit kuciore. CHUIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MIPOMBILIJIEHHOCTU. BakHelIne CTpouTeIbHbIE MaTepuasbl: KEpaMuUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3llOoB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHI, OTpaxkaromue (GU3NYECKUE U XUMUYECKHUE CBOMCTBA
rajjoreHOB M HUX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHUANIOB),
O3HAKOMJICHHME C o0Opa3laMu XJOPUAOB (TajJOreHHJIOB), O3HAKOMIICHHE C
oOpasmamMmu  ceppl M €€  COCIUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHHUE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdar-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoicTBamMu a3zota, ¢dochopa W HX COEAUHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEpUAJIOB), 00pa3aMu a30THBIX U (PocOopHBIX yAoOpeHuil, MmoayyeHue,
cobupaHue, paclio3HaBaHWEC W M3y4YeHHWE CBOWMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHUS U Pocdar-uoH U U3yUYEeHHE MPU3HAKOB
WX IPOTEKAHUS, B3aUMOJICNCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM VIIEM U
YCTPOICTBOM MPOTUBOTas3a, MojyuyeHue, coOupaHue, pacro3HaBaHUE U M3YUYCHHE
CBOICTB YIJIEKHCIIOTO ra3a, MpOBE/IEHNE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CWJIMKAT-UOHBl W HW3yYEHUE IMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3az1a4 o treme «BakHelIe HeMETaIIBI M UX COSTUHEHUS).

MeTaJibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKAs] ~ KpHUCTa/NIMuecKass  pemeTka.  ODJIEKTPOXUMUYECKUH  psll
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPaTIOMHHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTasuIbl: MOJIOKEHUE B llepuogmyeckoinl cucreme XUMHYECKHX
snementoB JI. M. MeHaeneeBa, CTpoeHHME HMX aTOMOB, HaxXOXJEHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIbI U



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCUHEHUN.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJeHue B rpupoae. u3znueckue 1 XMMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: NOJIOXKEHHE B [leproinueckoil CucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxzacHue B npupoxae. dusznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. DU3MYECKUE U
XHUMHUYECKHE CBOMCTBA kese3a. OKCubl, THAPOKCHIbI U coiu skene3a (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumMenm:

O3HAaKOMJICHHE C oO0pasllaMud METAJIOB M CIUIABOB, HUX (PU3UUECKUMHU
CBOMCTBaMH, M3Yy4YEHHE  PE3yJIbTaTOB  KOPPO3WU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHS OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOXKHO HCIIOJIb30BAHUE BUEOMATEpPUAJIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HWCIIOJIB30BAaHHWE  BHUJIEOMATEpPUATOB), MPU3HAKOB  MPOTEKAHHS
KAUECTBEHHBIX PEAKLUW HAa WMOHBI: MarHus, KajbLMs, AJIOMUHUSA, LIMHKA, )Kejle3a
(IT) u xene3a (I11), meau (II), HaGmroneHNE M ONMMCAHUE TIPOIIECCOB OKPAITHBAHUS
IUITAaMEHU HMOHAMHU HAaTpus, Kajlusg M Kalblus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHNUE IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxxnenune
METAJUIBI U UX COCAUHEHUS.

XUMHS U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM >KHM3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karomied cpeabl (MpeaeiabHas IO0MmycTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHH 3K0IOTHYECKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemnule ceéazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAy4YHBIH (PakT, rumoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICTb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIU/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAJIINIECKAs
pemérka, CIUIaBbl, (PU3MUYECKUE BEIMYWHBI, CIUHUIIBI M3MEPEHHs, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yibTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHus JOCTUralOTCs B XO0J€ OOy4YeHHs] XMMUU B €AUHCTBE Y4YEOHOU U
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOUIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTALMH U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpMoOTHYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIeIWI0, TOHMMAaHUS 3HA4YEHUS XUMUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHGpOpMAaIHE o
NEPEIOBBbIX JOCTUXKEHUSAX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEeNbCKONW, TBOPYECKOM W JPYrUX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JESTENbHOCTU MPHU
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATEIBHBIX 3a/lay, BBINOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpOIecCe€ OJTOW Yy4yeOHOM IeATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOMX TOBApPHUILEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHUUYECKOM PEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOATEJIbHOM pabOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMI0O W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOCKTHOW ¥  HUCCIEA0BATEIBbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyYCHHS B
JIATbHEUIIIEM;

4) opMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »XWU3HU, OCO3HAHUE TOCICICTBUN H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aKOTOJIsI, HAPKOTHKOB, KYPCHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHUYSCKOMY M3y4YeHHUI0 IpodecCcuii U Tpy1a pa3jIMdHOTO poja,
yBOXCHUEC K TPYAYy W pe3ysbTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWW 110 XWMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHS 00pa30oBaHUs C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCIIeIIHON MPoeCcCHOHAIBHON NESITEIBHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHMMaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBMII 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMM, a TAK)KE B CUTYaIUAX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  JKOJOTUYECKOMW KYyJIbTYpPBl, OCO3HaHUS TJOOATBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTell HUX pelieHUs MOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe wMerampenMeTHBIX pe3YyJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pEHUS OOIIECHAYyYHbIE TOHSATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIIOCTHOU



HAay4YHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE OOECHeunBarOT (QOpMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSAMH), HCIOJIL30BATh
MOHSITHUS JJIs1 00BSICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJ DJIEeMEHTa), XUMHYecKass ¢GopMmysia W ypaBHEHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHH;

NpUOOpETeHHE ONBITa MO IUIAHUPOBAHUIO, OpPraHU3AlMU U TPOBEIACHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3yNbTart, (OpMYIHUpPOBaTH 000OIIECHUS |
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIEIOBAHUS, COCTABISTh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATh W WHTEPIPETUPOBATH HWHGOPMAIHIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKAaHHUS, CIPaBOYHbIC
nmocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUYUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO HUCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMpPATh ONTUMANIbHYIO POpMyY MpeACTaBIeHUs] UHPOPMALUU U
WUTIOCTPUPOBATh pEIIAeMble 3aJayl HECIOKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATENbCKON ACATENBHOCTH UH(OPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEbl.

KommyHuKkaTHBHBIE YHUBepCcAJbHbIe y4eOHbIe 1elCTBUS:

YMEHHs 3aJaBaTh BOIpPOCHl (B XoJe Auasiora W (WiIM) JOUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBISATh  TOJYYEHHbIE  pPE3yJbTaThl  IMO3HABATEILHON
NESTENBbHOCTA B YCTHBIX W THMCBMEHHBIX TEKCTax; JeliaTh MPe3eHTAIUI0
PE3YJITATOB BBIMOJHEHUS XUMHUYECKOr'0 IKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE y4€Ta OOIIMX MHTEPECOB M COIJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpEAEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryiasiTuBHbIC YHMBeEpCaJIbHbIe yYeOHbIE 1eCTBHA:

YMEHUE CaMOCTOSITENILHO ONPENENATh LEIU JEATEIIbHOCTH, [UIAHUPOBATH,
OCYILIECTBIIATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI PEIICHHS YYCOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEJIBHO COCTABJISATh WIH KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUN 33JaHUM C YUYETOM
MOJTyYeHUs] HOBBIX 3HAaHUN 00 M3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, yMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPEJJIaraéMbl€ B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yNbTATOB IO OCBOEHHUIO 0053aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepalibHOW pabodeil mporpaMMon,
BBIICJIAIOT: OCBOEHHbIE OOYYarOIIMMMCS HAy4yHbIE 3HAHUS, YMEHHUS U CHOCOOBI



NedcTBUM, crneuuduyeckue s NOpeaMeTHor obnactu «XuMHUsS», BUIBI
NEATENBHOCTA IO  MOJIYYEHHIO HOBOTO  3HAHUA, €ro MHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHity oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XWMHWYECKUX MOHSTHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas peakius, KilacCU(PUKAIMSA peakiuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUsl, PEaKInu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTaab, PaIUYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAsh KOBAJECHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHUS (HOpMYJ
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHCJEHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN [0
dbopMynaMm, BHI XHUMHYECKOM CBsi3M (KOBaJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Ilepuogndeckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jinyaTh [OHATUS «TJaBHad
noarpymnmna (A-rpynmna)» u «mobouyHas nmoarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHYecKux djaemernToB J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, oOLIee YUCIO0 3IEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKkUuuu (MO YHCIYy U COCTAaBY YYaCTBYIOIIHMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAs OMUCAHUE ITPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUYECKMX NPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTA — aHAJMU3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTEeMATH3alUIo, KIIacCU(PUKALHUIO,
BBISIBICHUE MPUYMHHO--CJIEJACTBEHHBIX CBA3EH — JJI1 U3Y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKHX PpEAKLUM, €eCTECTBEHHO-HAYYHbIE METOMBI
NO3HAHUSI — HAOJIOIEHHE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  MOJb30BaHUSA  XUMHUYECKOM  MOCYIOH U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeEmIeCTB (BOJOpPOAa M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH M KUCIIOT C IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIlis, XUMUYECKas CBSA3b, TEIJIOBOU ekt
peakiuu, MOJb, MOJISpHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAS JTUCCOLMAIUS, PEAKUUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOOpaTumble U



HEOOpaTUMBbIE PEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBMUTENb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJCHTHAs, WOHHAas,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaJIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEeakUHWH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSATH T MOHSITHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTaBa, MNPUHAICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIAcCy COCIMHEHUH 1o QopmMmysaM, BUJ XUMHYECKOU
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PAacTBOPAaX HEOPraHWUYECKUX COCAMHEHMH, TUN KPUCTAUIMYECKON
PELIETKM KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MW XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuonuueckoit CUCTEMbl XUMUYECKHX AJIEMEHTOB:
pasznuyaTh TOHSATUSL «rjaBHas mnoArpymmna (A-rpynma)y U «1moboyHas
noarpynmna (b-rpynma)», Maneie u Oo0JbIIME€ MEPUONBI, COOTHOCHTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DIIEKTPOHOB U
pacripefieiecHie HMX 1O DJJIGKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIUX B PEAKIUHU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAAsA OMNUCAHUE
npuMepaMu MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YpPaBHEHHUS AJIEKTPOJUTHYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMEHa, ypaBHCHHS pEaKIUH, TOATBEPKIAIONIUX CYIICCTBOBAHUE
TCHETHYECKOU CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITUi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYCCKHUX TIPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISPHYI0O H  MOJSIPHYI MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XUMHYECKOrO DJJeMeHTa 1o QopMmyle
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIUH;

cO0JIFO1aTh rpasuia O0Jb30BaHUS XUMHYECKOU MOCYJIOU u
1abopaTopHbIM  000pYyJIOBAaHHMEM, a TakKkKe IMpaBWia OOpamieHus C
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIMSAMH TI0 BBINOJTHEHUIO
7a00paTOPHBIX XHUMHYECKUX OIBITOB [0 TOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M YIJICKHUCIIOTO Ta3a);

NPOBOAUTh  PEAKIUH,  IOATBEPKIAIOMINEC  KAYCCTBCHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlUU MBICIUTEIbHON JESTENbHOCTH — aHAINU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMATU3allUI0, BBIIBICHHE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, €CTeCTBEHHO-HAYYHbIE METOAbl TMO3HAHUS —
HAOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEealbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaykHast 00/1aCThb
11 €CTECTBO3HAHUSA U 6 1 5 bubnuoreka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 21
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelIeCTB
21 Bosznyx. Kucnopon. [lousitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Bopaopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 10 1 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 32

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanueckasi cucrema xumnueckux 3jaeMmeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue aromMa
XuMH4IecKas CBS3b.

3.2 OKI/ICJ'II/Ie”:eJ'IaI)H(C:)- : 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro o pasnieny 15 https://m.edso;_.[ruﬂf418370
PesepBHOE Bpems 0 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM uugpoBbie
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3ZIeioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
21 OO6mras xapaKTepUCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO1as XapaKTepUCTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' I https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 anemeHTOoB VA-rpymimsbl. A30T, pochop u ux 8 1 1 bubmorexa [OK
' PYHHEBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO1as xapakTepuCTUKa XMMHUECKUX
2.4 3neH1\ieHTo§ IVAl?r nbl. YTIIepoa u 8 1 2 bubmorexa [OK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 26



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

Pasgen 3. Merajiibl M UX COeANHEHUA

. bubnuoteka [IOK
31 Obmue CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kawiuas cpeaa
41 B CTBAa ¥ MaTepHAJILI B )KU3HU YEJIOBEKA 5 bubnmorexa [JOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 5)
PesenBHOE BhEMs 0 bu6mmoreka [JOK
pBH P https://m.edso0o.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHBbIE
Ne uu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/m Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 bubmmoreka [JOK
yenaoBeKka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOAAX ITO3HAHUA B XUMUHA 1 bubmmorexa LHOK
A https://m.edsoo.ru/ff0d227e
3 CrapToBasi TMarHoCTHKa 1 1
[TpakTrueckas padota Ne 1 «IIpaBuna paGoTsl
4 B J1a00paTOPUH U OPUEMEI 00paILlEHUS C 1 1 bubmmorexa [JOK
patop P patil https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
5 Yucrtele BemecTBa U cMecH. CriocoObl 1 bubnuoreka [IOK
pazaenenus cMeceil. CtapToBas TMarHOCTUKA https://m.edsoo.ru/ff0d26ca
I1 e 3] Ne 2 «Pa3nenenue
6 cnfeajeTI;I/I I(IH??’IHI;; OGT(E)l‘H/ICTI:I(/I ianaﬂeiioﬁ 1 1 bubmorexa [TOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [IOK
7 A 1
TOMPI H MOJICKYIIT https://m.edsoo.ru/ff0d2a6c
8 XHUMHYECKHUE 3JIEMEHThI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 IIpocThie U COXKHBIE BEIECTBA 1 bubnnorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6c
10 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka IIOK

11 Xumuueckas popmyia. BalleHTHOCTb aTOMOB
Gopay, https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX JIEMEHTOB
12 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [IOK
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 107151 XMMUYECKOTr0 3JIEMEHTA B bubmmoreka [JOK
COCMHEHUU https://m.edsoo.ru/ff0d350c
14 KonnuecTtBo Beniectsa. Mosbs. MonsipHas bubnuoteka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
15 DOu3nYeCcKre 1 XUMUICCKUE SIBICHUS. bu6mmoreka [JOK
XHUMHUUECcKash peaKus https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u ycnoBUs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUsI MacChl BELLIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
18 Brruncienus Koaum4ecTBa, MacChl BEIISCTBA 110 bubnuoreka [IOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peakLmil
19 (coe I/IP(};HI/I}IH A3JI0KCHUS sahf[)e eLII-II/ISI Bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
20 sHIKIoneauct. O0o0menne u bubmorexa IOK
’ B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
21 KonTtponeHas padora Nel o Teme «BemectBa bu6nuoreka LIOK
Y XUMHYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa.
X X bubmuoreka [IOK
22 Kucnopos — 31€MEHT U IPOCTOE BELIECTBO.

O3o0H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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 XUMUYECKUE CBOUCTBA

23 KHCJIOPO1a (peaKIMK OKHUCICHUS, TOPESHHUE) bubmmorexa [IOK
p P - 1OP ' https://m.edsoo.ru/ff0d4614
ITousarue 06 oxcumax
CriocoObI MOJTydeHUsT KUCIOPOIa B
24 J1a00paTOPHUH U IIPOMBIIIIIEHHOCTH bubmorexa OK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenmoBoii 3¢ PeKkT XUMUIECKON peaKIIHH,
25 IIOHSATHE O Tg)(ll)\/IOXI/IMI/I‘-ICCKOM I;BHeIIImpI bubmorexa [OK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaKIIHIX
Tonauso (HedThb, yroas U METaH).
26 3ar ﬂSHGIEHe(b];OS yra CIIOCOOBI gro bubmorexa [OK
p e, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTrueckast padota Ne 3 o Teme
27 «ITomyyenne u cobupanme KUCIOPOIa bubmorexa OK
Y1 . P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
28 Boaopon — sneMeHT 1 MpOoCTOE BEMIECTBO. bubmmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
29 dOu3nvecKre 1 XMMUYECKHIE CBONCTBA bubnuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
30 I1
OHATHE O KHCTOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
Crioco0bl OTy4eHus BOAOPOA B bubnuoreka LIOK
31
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o Teme
32 «I?Ion eHUEe U 15061/1 aHue BOJIOpoJia bubmorexa [OK
i . P AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBONCTB
33 [TomyronoBast KOHTpOJIbHAS PabOTa
34 MonsipHblil 00bEM Ta30B. 3aKOH ABOTraapo bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIUYSCTBA BEIICCTBA

bu6mmoreka [JOK

35 ra3a 1o ero U3Be€CTHOMY KOJIUYECTB
n Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Beruncnenust 00bEMOB T'a30B 110 YPaBHEHUIO
36 €aKIIMHA HAa OCHOBE 3aKOHA 00BbEMHBIX bubnmorexa [OK
p N https://m.edsoo.ru/ff0d5708
OTHOIIICHHI Ta30B
37 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI brbmmorexa [TOK
b https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
38 CocraB ocHoBanwuii. [ToHsATHE 00 MHIUKATOPAX
g p https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbie u
39 HeIiIaCBI epHHLIe paCTBO bl Ma(I:I(I:OBaﬂ 0JIs1 bubmmoreia LIOK
o P PP A https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PaCTBOPE
[TpakTrueckast padota Ne 5 o teme
40 «[IpuroroBiieHue pacTBOPOB C OMPEACTEHHOM Bubmmorexa LIOK
p N N p p pex https://m.edsoo.ru/ff0d5eba
MaccoBOM JI0JIeil pacCTBOPEHHOTO BEILIECTBAY
41 Ypoxk 0600meHune o teme «Kuciaopo. bubnuoreka [IOK
Boaopon. Bona» https://m.edsoo.ru/ff0d6342
42 Oxcuppl: cocTas, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u XMUMHYECKHUE CBOICTBA
43 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
m OcHoBaHusl: cocTas, KIacCHUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [Tonyuenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK

OCHOBaHHUN

https://m.edsoo.ru/ff0d67ca
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46 Kucnotst: cocras, knaccupukanys, bu6muoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
47 [Tony4yeHnue u XUMHYECKUE CBOMCTBA KUCIIOT Bubnuorexa LIOK
https://m.edsoo.ru/ffOdfee?
48 Conu (cpenHre): HOMEHKIIATYPa, CIIOCOOBI bubnuoteka [IOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padota Ne 6. Pernenne
49 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI
50 I'eneTnueckas CBsI3b MEXKy KJIacCaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edso0.ru/00ad9a50
51 O06o01enre u cucTeMaTru3arus 3SHaHU. bubmmoreka [JOK
Bcepoccuiickas mpoBepodHas padoTa. https://m.edsoo.ru/00ad9cb2
59 KonTtponbnas padora Ne3 o Teme "OCHOBHBIE bubnnoreka [IOK
KJIACChl HEOPraHMYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KiaccuUKauu
53 XUMHYECKUX 3J1eMeHTOB. [loHsTHE O Tpymax bubmmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[Tepuonunueckuii 3akoH u Ilepuoauyeckas
54 cnfTeMIa[l XUMHUYECKUX 9neMeII{)To§ . 1. bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
MenneneeBa
55 Ilepropl, TpymIIBEL, HOATPYIIIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
56 Crpoenue atoMoB. COCTaB aTOMHBIX SIEP. bubnunoreka [IOK
H3oTomnsl https://m.edsoo.ru/00ada342
57 CtpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB bubnuoreka [IOK

aneMeHToB [lepuoanueckoii cucremst 1. 1.

https://m.edsoo.ru/00adabbc
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MeunneneeBa

XapakTepucTuKa XUMUYECKOTO 3JIEMEHTA 110

N bubnuoteka [IOK
58 ero moJyioxeHuro B [leproanyaeckoii cucteme 1
https://m.edsoo0.ru/00ada824
. 1. MenneneeBa
3nauenue [lepuoanueckoro 3aKoHa is
59 a3BUTHSA HayKu U npaktuku. 1. U 1 bubmorexa [OK
P Ve ) P . T https://m.edso0.ru/00ada96e
MenyeneeB — y4E€HBIN, TIEIArOT U TPakIaHUH
60 DNEeKTPOOTPHUIIATEIEHOCTH ATOMOB 1 bubnuoteka [IOK
XUMHYECKUX DJIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [JOK
61 51 1
OHHAA XHMITHECKas CBA3b https://m.edsoo.ru/00adac34
62 KoBaneHTHas nmossipHast XUMUYECKas CBSI3b 1 bubmorexa [IOK
P https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenoisipHast XUMHUYECKAS CBSI3b 1 bubmorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
64 C 1
TEHCHb OKUCTICHHA https://m.edsoo.ru/00adae28
65 OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE PEAKIINT 1 Bumorexa HOK
peart https://m.edsoo0.ru/00adb076
bubnuoreka [IOK
66 1
OKHCIMTEIH 1 BOCCTAHOBHTEH https://m.edso0.ru/00adb076
67 Ypok 0600mieHne «CTpoeHue aToma. 1 bubnunoreka [IOK
XUMH4YecKas CBA3L» https://m.edsoo.ru/00adb486
68 [Ipomexyrounas arrectanus. KontponbHas 1 bubnmoreka [JOK
pabota 3a rox https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoasubie | IIpakrnueckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
[Ieprnoanueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckon CBI3U U TUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxonnas koHTposbHas paboTa.

5 Kontponbnas padora Nel o teme 1 1
«[loBTOpEHUE U yriTyOlieHne 3HAHHHA
OCHOBHBIX Pa3J/IeJioB Kypca 8 Kkiiacca

5 Knaccudukanus XaMuaecKux 1 bubnunoreka [IOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 €aKINH1 HOHSII;)“I/IG 0 TOMOTEHHBIX U 1 Bubmmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX

8 [ToHsATHE O XUMUYECKOM PaBHOBECHUH. 1 bubnuoreka LIOK

CDaKTOpLI, BJIMAIOIHE HA CKOPOCTH

https://m.edsoo.ru/00adc28¢c
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XMMUYECKOH PEAKIUU U IOJIOKEHHE
XMMHUYECKOTO PAaBHOBECHS

OKHUCIIUTEIIHHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKON
10 I/IC(I:)O na I/H/IpCHnLHHe U ci1a0ble bubmmorexa [OK
A THAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUS peakIui bubmmorexa HOK
My peakdl https://m.edsoo0.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHNI bubmiorexa [OK
pv https://m.edsoo.ru/00add5d8
00 IIEKTPOTMTHYECKOM TUCCOITUAITNN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LIOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOITUAITII
bubmmoreka [JOK
14 ITonusarue o rugpoause cosueit
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 CUCTEMaTH3 AL bu6mmoreka [JOK
3HAHHI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenue FKCIeEpUMEHTAIIBHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au)
KonTtponsnas padora No2 o teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIIHS bubmorexa [OK
p g AT https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllui B pacTBOPax»
OO0111ast XapaKTEPUCTHUKA TaI0I€HOB.
Hl p p . bubnmoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA IPUMEPE

XJopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CossHast KHCIIOTA,

19 XHUMHYECKHE CBOMCTBA, TIOTyICHHE bubmmorexa LIOK
> TOAYH ’ https://m.edsoo.ru/00ade104
MIPUMECHEHHE
[IpaxTnueckas padota Ne 2 1o Teme
20 «ITomyueHue CoJITHOM KUCIOThI bramorexa HOK
YHCHIE €0 ’ https://m.eds00.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX eaIZ’II;)HfI €CJIN OJINH U3 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XapaKTepruCTHUKA YIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepsl v €€ coeAMHEHUI bu6mmoreka [JOK
B IpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopoa, CTpOEHHUE, bubnnoreka [IOK
24 .
(bu3UYEeCKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 (bM3UYeCKre U XUMHYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka LIOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel Cpeibl COeTMHEHUSIMU
CEpBI.
97 Brruncienue MaccoBOM JOIM BRIXOAA bu6nmoreka [JOK

MPOJYKTa peaKiiu

https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpynsl. A30T, paclipocTpaHEeHHE

bubmuoreka [IOK

28
B IIpHUpoJe, (PU3NIecKue U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AmMHaK, ero pu3nIecKue u
29 XUMUYECKHE CBOMCTBA, MOJTYYCHHUE U brbmmorexa HOK
’ i https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKa, U3ydeHUE ero Bubnuorexa LIOK
. ya > 1Y https://m.edsoo.ru/00adf180
CBOMCTB
31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX
32 oOpenuil. Xumuueckoe brbmmorexa [OK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIel Cpe/ibl
COEIMHEHUSIMH a30Ta
bu6mmoreka [JOK
33 [TonyromoBast KOHTpOJIbHAS paboTa
SR P P https://m.edsoo.ru/00ae0d0a
dochop. Oxcun dhochopa (V) u
34 (1)00(%)0 pHa}I KncnfTa (1()1)1531/1516():1(1/16 u bubmorexa [OK
P o https://m.edsoo.ru/00adf68a
XMUMHYECKUE CBOICTBA, MOTyYeHHE
Hcnonws3oBanue docdaToB B
35 KaueCcTBE MUHEPAIBHBIX yI0OpPEHHIA. bubnunoreka [JOK
3arpsi3HeHue NPUPOJHON CpEIb https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacpocTpaHeHUE B
POJ, pacipoctp bubmuoreka [IOK
36 npupoje, pusnuecKkue 1 XuMU4ecKue

CBOMCTBa

https://m.edsoo.ru/00adfd9c
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Oxcunpl yriiepona, ux GU3HIECKue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [IOK

37 DKOJIOTUYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIC ¢ okcuoM yriaepona (V)

. bubnuoteka [IOK

38 YTOTBHA KHCIOTA 1 €€ ConH https://m.edsoo.ru/00ae006¢c
[IpaxTueckas padota Ne 4 o Teme

39 "[lonydeHue yriekucioro rasa. bubnnorexka [IOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHayanbHBIC TTOHATHS 00
40 oprpaHquCKHX BEIIECTBAX KaK O brbmmorexa [TOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
41 Kpemuwuii u ero coequHeHHs bubnmorexa [JOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

42 AKCIEPUMEHTAIBHBIX 33]]a4 10 TEME bubnuoreka [IOK
«BaxkHeie HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
COCAMHCHUSDY
KontponbHas padora Ne3 nmo teme

43 «Baxueiinie HeMeTaIbl U UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO61ras XxapaKTepUCTUKa XUMUYECKHUX
3JIEMEHTOB — METaJJIOB.

44 Metannuueckas CBSI3b U bu6nmoreka [JOK
MeTaJUIMYeCKask KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJIJIOB

45 XUMHYECKHE CBOMCTBA METAILIIOB. bu6nmoreka [JOK
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DNEKTPOXUMHUYECKUH PsiJT
HaIPSHKEHUH METaJUIOB

https://m.edso0.ru/00ae1156

OOmire cnocoObl MOTyYeHUs
metauioB. CiiaBel. Beruucnenus no

46 ABHCHMSAM XMMHUYCCKUX PEaKIUil bubmorexa [IOK
P P ’ https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
TIpUMeCcH
a7 IToHsaTre 0 KOPPO3UU METAIIIOB bubmmorexa [OK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
48
[enotrre MeTaitet https://m.edsoo.ru/00ae14b2
49 OKcHbl ¥ THAPOKCUIIBI HATPUS U bubnuoteka [IOK
KaJust https://m.edsoo.ru/00ae14b2
50 [[lerouHO3EMENBHBIE METATLIBI — bubnnoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
51 Baxxuelmue coeTMHCHUS KaTbIIHS bubmorexa [OK
s t https://m.edsoo.ru/00ae15e8
59 O06001IeHrEe U cUCTEMAaTH3ALNAA
3HAaHUM
53 JKécTkoCcTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabota Ne 6 o Teme
54 "YKECTKOCTH BOJIBI K METOIbI €€ bubmorexa [OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
55 ASTFOMUHH bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOWCTBA OKCUIA U bubnuoreka LIOK

TUAPOKCUIA

https://m.edsoo.ru/00aelc64
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bubmuoreka [IOK

> AKeneso https://m.edsoo.ru/00ae1d86
58 OKcuibl, THAPOKCUIBI U COJIH Kelie3a bubnuoteka [IOK
(1) u xene3a (1) https://m.edso0.ru/00ae35e6
59 O06o00muIeHNe U CUCTeMaTH3AIHS
3HAHUN
[IpakTuueckas padota Ne 7. Pemienue
60 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [JOK
«BaxHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIINH, €CITH OJ1H U3
61 peareHTOB JaH B U30BITKE WIIH bubnnoreka [IOK
COIEPKUT IpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJIM BBIXOJa IPOIYKTA
peakuuu
62 O06001IeHrEe U cuCTEMAaTH3ALNAA
3HAHUU
KontponbHas padorta Ne4 o teme
63 «BaxkHeimme MeTamIbl 1 BX
COEJIMHEHUS»
64 BemecTBa u Mmarepuaisl B bubnunoreka [IOK
HOBCEIHEBHOM )KU3HHU UETIOBEKA https://m.edsoo.ru/00ae3f50
65 XHUMHUYECKOE 3arpsI3HEHUE bubnuoreka LIOK
OKpY’KaroIen CpeJibl https://m.edsoo.ru/00ae4270
66 Ponp xumuu B periennn bu6nuoreka LIOK
HKOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
67 [IpomexyrouHas aTTecTanusl. bubnuoreka [IOK
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HToroBas KOHTpOJIbHAS PabOTa

https://m.edsoo.ru/00adb33c

3HAKOMCTBO C XUMHYECKUMHU

68

npodeccusiMu

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» Xumus, 9 xknacc/ I'abpuensna O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 8 knacc/ I'abpuensan O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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