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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0YyYaIOIIMNXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMMHUM OOECMEUYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

TeopeTnuecknue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloUmid MUp,
«buonorus» n «Ousnka.

[Ipy u3y4eHUM XUMHH TPOUCXOIUT (HOpMUPOBAHUE 3HAHUA OCHOB XUMHUYECKOM
HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JESITEIIbHOCTH
YeJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3alada y4eOHOTO
nmpeaMeTa COCTOMT B (OPMUPOBAHWHM CHCTEMbl XHMHYECKUX 3HAHUH —
BOXHEHIMX (AaKTOB, TOHSATHH, 3aKOHOB M TEOPETHYCCKHX ITOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakKTepa, s3bIKa HayKd, B
NPUOOIIEHUH K HAyYHbIM METOJaM I[I03HAHUSA TMPU M3YYEHUU BEIIECTB U



XUMHYECKHX Peakiuii, B (GOPMUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHWH B Y4YEOHO-NO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

PabGouass mnporpamma mjigs Kypca XUMUM pa3paboTaHa Ha OCHOBE
HOPMAaTUBHBIX JOKYMEHTOB:

- @OyHIAMEHTAJIBHOTO SiJpa COJIepaKaHUs 001Iero 00pa3oBaHus U B
COOTBETCTBHUH ¢ ['0cynapcTBEHHBIM CTaHIapTOM 0O0IIero 0Opa3oBaHus (IpUKa3
MunucTepcTBa 006pazoBanus U Hayku Poccuiickoit @eneparuu ot 17.12.2010 r.
Ne 1897);

- @enepansHoro 3akoHa ot 29 nekadpst 2012 roga, Ne273 (DenepanbHblii
3akoH «O06 oOpa3zoBanuu B PDy);

- [Toctanosnenus ['maBHoOro I'ocy1apcTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit @eaepanuu «O6 yrBepxaeHuu Canllun 2.4.2821-10
«CaHUTapPHOAIUIEMUOJIOTHYECKUE TPEOOBAHHUS K YCIOBHUSIM U OpraHU3alliu
oOydeHus B 0011eo0pa3oBaTenbHbIX yupexaeHusx» ot 29.12.2010 Nel89;

- Ilpuxaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «OO0 yTBepkIeHUN
denepanbHOro NepeyHs: y4eOHUKOB, PEKOMEHIYEMbIX K MCIIOJIb30BAHUIO TIPU
peanu3any UMEIOIUX roCyIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHbIX
IpOrpaMM HadyajJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPEAHEro 00IIEro
o0pa3oBaHUs

- Yuyebnoro miana MKOYVY «Kpacnookts6psckas COIL» na 2023-2024 yu.
roz;

- Tlomoxxenwus o paboueit nporpamme, pazpaborannoro B MKOY
«Kpacnooktsi0pbsckas COLL».

[Tpu u3yyeHUM XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs BaKHOE
3HAa4YeHUE MPUOOPEH TaKue LIEH, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTH4YEeCKOoe MpUOOIIEHUE
OO0yJarommxcs K CaMOCTOSITEIPHON MO3HABATEIBHON ACSITENFHOCTH, HAyYHBIM
METOoJlaM TIO3HaHMsI, (OPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIoBHM, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00YyHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;



— (¢opmupoBanue oOmeld (YHKIHMOHAIBHOW W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPYXAaIOIIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMUHU, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHHEe Y OOyYaOMMXCA T'yMAaHUCTHYECKUX OTHOIICHUMA,
MOHUMAHUS TIEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECCKU
[eJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBON JEATEIBHOCTH B IIENIAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOyJeHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctariseT 204 yaca: B 8 kinacce — 68 yacoB (2
yaca B HeJIeNi0), B 9 kitacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacos
(2 gaca B HezelO).

COAEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHava/ibHbIE XUMUYECKHE IOHATHS

[Ipeametr xumun. Posib XMMUH B )KU3HU YEJIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTomax MO3HAHMA B XUMHMHU. UHCTHIE BEIIECTBA M CMECH.
CniocoOnI pa3aeneHust cMecei.

ATOMBI M MOJEKYJIbl. XHUMUYECKHE dJIEMEHThl. CUMBOJIBI XUMHUYECKHX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas ¢GopMmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTEIbHAsA aTOMHas Macca.
OTtHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 4OJIsI XMMHUYECKOrO 3JIEMEHTa B
COCIUHCHUMU.

KonmnuecTBo BemectBa. Mosb. MossipHast Macca. B3anMocCBsI3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCIMHCHUH.

DOU3UYECKUE U XUMUYECKUE SBJIEHUS. XUMHUYECKasl pEAKUUs U €€ TIPU3HAKH.
3aKOH COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHYCCKUX PEaKIIUH (COSTUHCHHMS, PAa3JI0KCHMS, 3aMEIICHUs, 0OMEHa).

Xumuueckuiui IKcnepumenm:



3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBMWIaMHi pabOThl B JIaDOpaTOpUU U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBaHHEM, U3yUYE€HUE U OMHCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (IJIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MeJa ¢ KUCIOTOM) SIBICHHM, HAOIIOACHUE U
ONHMCAHWE MPU3HAKOB IMPOTEKAHWA XMMUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE Kejie3a ¢ pactBopoM cosd meau (11),
U3Y4YeHHUE CIOCOOOB PAa3JCJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BEITIApUBAHUE, AUCTHLIAINA, XpoMaTorpadusi, MpoBEACHNE OUYNCTKH MTOBAPESHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHHS  OIbITA,
WJUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUSA MACChl, CO3JaHUE MOJEIEH MOJIEKYII
(I1apoCTEepPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBo. HaxokneHue xucimopoaa B OpupoAe, (U3MUECKHE M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. Ilpumenenune xkucnopoga. CrocoOb
MOJIyYeHHUs] KUCIopoda B J1abopaToOpuud W TPOMBINUIEHHOCTUH. KpyroBopor
KHCIIopoaa B pupoae. O30H — auioTpoIHas MoAU(pUKAIUA KACIOPOAA.

TennoBoli 3p(}EeKT XUMHYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pPeakUuH. TOIUIMBO: yroiab M MeETaH. 3arpsi3HEHHE
BO3/lyXa, YCWIEHHE NapHUKOBOTO 3P (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — asnemeHT M mpocroe BemectBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MYECKUE U XUMHUYECKHME CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputesib. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBas 101 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B npupose U B JKM3HU 4esoBeka. KpyroBopor Boabl B IIpUpPOJE.
3arps3HeHne NpUpOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcunbl. Kiaccudukanmys
OKCUJOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHbIE, aM(oOTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHui. PuU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.



Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucior. Ouzndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn metamnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. OU3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHNM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COAEpKaHUsI KUCIOpOAa B BO3yXe, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpeKpalleHus TopeHust (Mmoxkapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHUE, PACIHO3HABAHHE U HU3YUYCHHE
CBOKMCTB Bojiopoja (ropeHue), B3aummojeiictBue Bojopona ¢ okcumom meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUAoOB), HAOIIOAEHUE OOpa3LOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE pACTBOPOB C  ONPENEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HatpueM ©  KaiblMeM) (BO3MOXXHO HCIOJIb30BaHUE  BHJIEOMATEPHANIOB),
UCCJIEIOBAaHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydyeHue B3aumozeiictBus okcupa menu (Il) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C METajulaMHu, peaklHWil HEUTpalu3allH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAJIbHBIX 33/lad MO0 TeMme «BakHelllne KiIacchl HEOPraHUYEeCKUX
COCIVHEHUI.

Iepuoanuyecknit 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHTOoB JI. U. MengeneeBa. CtpoeHue aTroMoB. XHMHYECKAsl CBA3b.
OxHCcANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPble 00pa3yloT aM(pPOTEepHbIE OKCUIBI
U TUAPOKCUJIBI.

[Tepunoanueckuii 3akoH. [leppoguyueckast cucteMa XMMHUYECKHX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JIMHHONEpUOAHAs  (OPMBI
ITepuomnueckont cucrembl xumuueckux aneMeHToB [. 1MI. MenneneeBa. [leprobl
u rpynmnbl. OU3WYECKU CMBICH MOPSJKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHUYECKUX  BJIEMEHTOB



Ilepnonmueckoun cucrembl [[. M. MenneneeBa. XapakTepuCTHKa XMUMHUYECKOTO

AJIIEMEHTA IO ero nojoxeHutro B llepuonnueckon cucreme . . Menneneesa.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,

METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJAM.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckor CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku M mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKJIaHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAaKLUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe OoOpa3LOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMJIPOKCHJA LMHKA C pacTBOpaMU KHCIOT M IIEJIOYEH, INPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropenue, peakliy pa3yioKeHUs], COSTUHEHN).

Mesicnpeomemmuoie ceéa3u

Peanuzanmss MEXIpEAMETHBIX CBS3€M NP HM3YyYEHWH XMMHHM B 8§ Kiacce
OCYILIECTBIISIETCS. UYEpe3 MCMOIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TaK U TOHITHH, SBISIOIUXCS CUCTEMHBIMU JJI OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbI€ MOHATHS: HAY4YHbIN (akT, TUIOTE3a, TeOpus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(uKaus, MNEepUOJUYHOCTb, HaONIO/IEHNUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHE.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3NUECKHe BEIMYMHBI, €IUHULIBI
WU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHsA

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEpPUOAOB, KallWsd, KaJIbLMs M HX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B llepmomnueckon
CUCTEME U CTPOEHUEM UX ATOMOB.



CrpoeHue BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YPaBHEHMSL.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'€TEPOTreHHBIX
peakuusax. llonsarue o karanuse. IlonsaTue 0 XuMU4eCcKoM paBHOBecUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIMH. CocraBineHue  ypaBHEHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HCMHOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMu4eckou cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHbIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMW W COJIeM B CBET€ TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUUECKOMN
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTATMYECKUX PEHIETOK HEOPraHMYEeCKUX
BEILIECTB — METAJIOB W HEMeTaIoB (rpadura W anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), HCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, MCCIECNOBAHUE DJIEKTPOIPOBOTHOCTU
pacTBOpPOB BEMIECTB, MpOIECCa AUCCOLMAIMUA KHUCIOT, IIeJoYed U coJiel
(BO3MOXXHO ~ HCMOJB30BAHME BUJEO MaTEpPHaAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue ocangka, BBIICICHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKEeHUs, COCUHEHHs), PACIO3HABAHUE HEOPraHUYECKUX



BEIIECTB C [OMOIIBI0O KAUECTBEHHBIX pPEAKIUH HAa HOHBI, pELICHHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U HX cOeUHEHUS

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHWMHUYECKHME CBOMCTBA Ha TpUMeEpe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeJo4aMH). XJIIOPOBOAOPOI.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [leificTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeimive XJOpuIbl U UX
HAXOXKJEHUE B IPUPOJIC.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u (GuU3NYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHYECKHe cBOMCTBa. OKCHIBI Cephl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3UUecKue U XUMHUYECKHME CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuupuyeckue). XHUMHUYECKHE pPEaKIuH,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOc00a IMOITY4YeHHMsSI CEpHOM KHCIIOTHI.
[Tpumenenue cepHoi KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAs! pPeaKlys Ha
cynabdar-uoH. HaxoxaeHue cepbl W €€ COCOUHEHHA B MPHUPOAE. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC TOXK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, paclpocTpaHEHHE B MPUPOJIE,
busznyeckre U XuMu4deckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyeckre u XMMHUUECKUE CBOMCTBA, ToMy4deHne U mpuMeHnenue. Conu aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHCIOTa, €€ MOoJydyeHue, (U3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSI Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMU4ecKoe 3arpsi3HeHNEe OKPYXKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3NUIECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u hochopHas kuciaoTa, Pu3NIecKUe 1 XUMHUIECKHUE CBOIMCTBA,
nonyuyenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpoJ,  aJIOTPOIIHbIE
Moau(duUKalMK, pPACIpPOCTpaHEHHE B TPUPOJE, (PU3UUECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux



¢uznueckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OpPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKrue MpPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rno0anbHOTO TOTEIUICHUS KiIMMaTa, MapHUKOBBIMA
abdexT. YronbHas KucaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasibHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
OPOAYKTHl WX TepepaboTku (OEH3WH), UX pOJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KHpaX, OeJKax, yriieBoJax — U uX
poJii B OKM3HM YEIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOiiue mpeacTaBlieHus 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
OBbITY, B MPOMBIIUICHHOCTU. BaxkHellne CTpouTeNbHbIE MaTepHallbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MacHOro HMCIONIb30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE NMPU3HAKOB
UX TPOTEKAaHMs, ONBITHI, OTpa)karolve (QU3NUYECKHe M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOIEHNE TTpoliecca OOYyTIMBaHUs caxapa IMoj JIelcTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cybdar-
WOH M HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX coeIuHEHUH (BO3ZMOXHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHU, MoTyUdeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, MPOBEACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHne NpU3HAKOB
MX MPOTEKAHMUs], B3aUMOJICICTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEBIO
(BO3MOXXKHO ~ HCIIOJB30BAaHHE  BUJAEOMATEPHUAJIOB), U3y4EHUE  Mojelel
KPUCTAIUTMYECKUX pemETOK anMasa, Tpaduta, (QyiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U



YCTPOHMCTBOM MPOTHBOTa3a, MOJy4eHHE, COOMpaHne, pacIiO3HABAHUE M W3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEICHNE KaYeCTBEHHBIX pPEakluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTallbl U UX COCTUHEHUS».

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MeHnneneeBa u cTpoeHus: aToMOB. CTpOE€HHE METAJUIOB. MeTayundeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONIY4eHHUST MeTauioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTajb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTamibl: nonoxkenue B [leproguueckoil cucTeMe XMMUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKcuabl u
TUAPOKCUABI HATpusi W Kainusg. [IprMeHeHHe MIEOYHBIX METAIUIOB U HUX
COCIUHECHUM.

[[lenoyno3emenbHble METaUIbl MarHuii MW KalblMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXKJICHHE B IIpupojic. PU3ndeckre 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanpliua. BaxHeimue coeavHEHHS Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TToJ10keHUE B [leprondeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aToma, HaxoKIeHHE B mnpupone. Pusndeckue u
XUMUYECKHUE CBOMCTBA altOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHUIA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HaxOoXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcuibl, Tuapokcuabl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOllecca TOPEHUS JKeJie3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS



KAUEeCTBEHHBIX PEAKIIMil HAa MOHBI: MarHus, KajbliMs, aJlOMUHUS, [IMHKA, JKejie3a
(1) u xenesza (111), menu (1), HaOmrOAEHUE W ONMCAHUE MPOIIECCOB OKPAITHBAHWSI
IUITAMEHU HWOHAMHU HaTpusl, Kaldus M Kajubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIA ATIOMUHUS
U TUAPOKCHU/IA IIMHKA, pEHICHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenme
METAJUIbI U KX COCTUHCHHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momolinps npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYKaroleh cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHnn 3K0JIOrMYeCKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3yueHHE OOpaslloB MaTepUalioB (CTEKJIO, CIUIABhI METAJIJIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS. 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusnka: Marepus, aroMm, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.

11 KITACC

Ba:xHelimye XuMuuecCKHe NOHATHS U 3aKOHBI



AtoM. Xumuueckun snemeHT. Hykmunael. M3oronsl. IIpocTeie U ciokHbIE
BEILECTBA. 3aKOH COXPAHEHUSI MAaCcChl BELIECTB, 3aKOH COXPAaHEHHUSI M MPEBPALLEHUS
DHEPIUM NPHU XUMHUYECKUX PEaAKLUAX, 3aKOH IOCTOSHCTBA COCTaBa. BemecTa
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUsI. ATOMHBIE opOuTanmy, S-, p-, d- u f-
3JIeKTPOHbl. OCOOEHHOCTH pPa3MEIIECHUs 3JIEKTPOHOB IO OpOUTalIsiM B aromax
MalbIX W OONIBIIMX TMEpPUOIOB. DHEPreTMYeCKue YPOBHH, MOAYpoBHH. CBS3b
IIEPUOANYECKOIO 3aKOHA U MEPUOJNYECKON CUCTEMBI XMUMHUYECKHUX JJIEMEHTOB C
Teopuer CTpoeHHus aToMoB. KOpOTKMH U JUIMHHBI BapuaHThl TaOJIUIIbI
XUMHUYECKUX AJIEMEHTOB. llojokeHHe B MEpHOAMYECKOM CHUCTEME XUMHYECKHX
anemeHToB [J[. M. MeHnngeneesa BoOAOpOAa, JIAHTAHOMJOB, AaKTHHOWJIOB U
MCKYCCTBEHHO MOJIyYEHHBIX 3JIEMEHTOB. BaJ€HTHOCTh U BAJICHTHBIE BO3MOKHOCTHU
aToMOB. Ilepuonnueckoe U3MEHEHUE BaJICHTHOCTU U Pa3MEPOB aTOMOB.

PacueTHbie 3agaun. BerunciaeHnue MacCCHhI, o0beMa MJIM KOJIMYECTBA BCIICCTBA
110 M3BECTHOM Macce, O6T:€My WJIM KOJIMYCCTBY BCIICCTBA OAHOTO M3 BCTYIIMBIONX
B PCAKIUIO UJIN ITOJIYUYUBIINXCS B PE3YJIbTATC PCAKIINU.

Crtpoenue BemecTna

Xumudeckasi CBsi3b. BUJIbI 1 MEXaHU3Mbl 00pa30BaHUSI XUMUUYECKOUN CBSI3H.
Nonnass cBsi3zb. KaTuonbl W aHMOHBL. KoBajJieHTHasi HEMOJsipHAsl CBS3b.
KoBanieHTHas moJspHas CBSI3b. DJIEKTPOOTPULIATEILHOCTh. CTENEHb OKHUCIICHUS.
Merammueckas cBsizb. Bomopoanas cBs3b. [IpocTpaHCTBEHHOE CTPOSHUE MOJIEKYIT
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB. THUIBI KPUCTATUIMYECKUX PEIIETOK U
cBolicTBa BemiecTB. [IpuunMHBI MHOrO0Opa3usi BEIISCTB: HU30MEPHS, TOMOJIOTHS,
aJIOTPOIIHS, U30TOIIHS.

PacuerHple  3amgaud. 3amaunm  Ha  HM30BITOK/HEJOCTAaTOK OJHOIO U3
pearupyromnux BemecTs.

XuMHYeCKHE peaKIu

Knaccudukanms XuUMHYECKUX pEakluid B HEOPraHMYECKOM W OpPTaHUYeCcKOu
xuMuH. CKOPOCTh pPEaKlUH, €€ 3aBUCHMOCTb OT Pa3NIUYHBIX (AaKTOPOB. 3aKOH
JNEUCTBYIOIIMX Macc. OHeprus axkthBauuu. Karaim3s ©  KaTanu3aTtopsl.
OOpatuMocTh peakiuil. XuMuueckoe paBHoBecue. CMelIeHUE pPaBHOBECUS MO
nerctBueM paznnyHbix ¢aktopos. [Ipunuun Jle [arense.

Pacuernbie 3amaun. Berarciienus mMacchl (KOJWYECTBA BEIIECTBA, 00BheMa)
MPOAYKTa PEAKLIHH, €CIM W3BECTHA Macca MCXOOHOTO BEIIECTBA, COIAEPHKALIETO
OIIPEICIIEHHYIO JOJI0 ITPUMECEM.

PactBOpHBI



Hucnepcusie cuctembl. Mctuaubie pacTBOpbl. CmocoOBl  BBIpAKEHUS
KOHLIEHTpPAlMy PAacTBOPOB: MAaccoBas J0JII PACTBOPEHHOI'O BEIECTBA, MOJSpHAs
KoHUeHTpauus. KomtouaHele pacTBOpbl. 30U, TelU. OJIEKTPOJIMTHYECKAs
nucconanusi. CuiabHble U ciaOble  JJIEKTPOIUTHL.  KHUCIOTHO-OCHOBHBIE
B3aMMOJICHCTBUS B pacTBopax. Cpeaa BOOHBIX PAacTBOPOB: KUCIas, HEUTpaJbHas,
niesoyHas. MoHHOe mpowm3BeAcHHE BOJbI. Bomopomnbiii mokasarens (PH)
pactBopa. ['uaponan3 OpraHMv4ecKux U HEOPraHMYECKUX COETUHEHUM.

IIpaktnueckass pabora Ne 1. IlpuroroBieHue pacTBOpPOB C 3aJaHHOU
MOJISIPHOM KOHLIEHTPALMEN.

Pacuernbie 3amaun. BerumcieHue Macchl (KOJIMYECTBA BEIIECTBA, 00BEMa)
MPOJYKTa PEAKIUH, €CIU JUIsl €ro IOJYYEHHUs JIaH PacTBOp C OMNpeesIeHHON
MacCOBOH J0JIeil UCXOTHOTI'O BEIIECTBA.

3J1eKTp0ngnqecm1e Pe€aKIuu

XUMHAYECKHE HUCTOYHUKM TOKA. [‘albBAaHWYECKHN 3JIEMEHT. JJIEKTPOJBL.
Anoxn. Karox. AxkkymynsTtop. TOMIMBHBIA 3JIEMEHT. OJNEKTPOXUMHSA. Psip
CTAaHJAPTHBIX 3JIEKTPOJIHBIX NOoTeHIManoB. CtanaaptHele yciaoBusa. CTaHIapTHBIN
BOJIOPOJHBIN 371eKTpoI. Koppo3us MeTaioB U ee npeaynpexacHue. XuMudeckas
U DJICKTPOXHMHUYECKas KOppo3us. MeToasl OOphOBI ¢ KOPPO3HUEH. DICKTPOIHS3.
DIIEKTPOIU3 PACTBOPOB. DNEKTPOIINA3 PACILIIABOB.

MeTaniabl

[TonoxxeHne METAUIOB B MEPUOJUYECKON CUCTEME XMMHUUYECKUX AJIEMEHTOB
. Y. MenneneeBa. O6mmue cBoiictBa MeTaymioB. OOimue crnocoObl MOTy4YeHUs
MetauioB. O030p METAIOB TIABHBIX MOATpynn (A-rpyrimn) MNepuoanYeCKOn
CUCTEMBI XMMHUYECKHX 3eMeHToB. (O030p MeramioB mobouHbix noarpynn (b-
IPYIIN) TNEPUOJAUYECKON CUCTEMBl XUMHUYECKHUX JJIEMEHTOB (Medb, IIMHK, TUTaH,
XpOM, KeJe30, HUKeNb, TatuHa). CriaBbl MeTauioB. OKCHABI U THAPOKCHUIBI
METAJIJIOB.

[TpakTuyeckas pabora Ne 2. PerieHue 3KCEpUMEHTAIBHBIX 3a7a4 MO TEMe
«MeTtaby.

Pacuernbie 3amaun. PacueTsl M0 XMMHUYECKUM YpaBHEHHUSM, CBSI3aHHBIE C
MacCOBOM J10J1€¥ BbIXO/1a MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3ZMOKHOTO.

HeMeTaabl

O630p cBolicTB HeMeTauI0B. OKUCIUTEIPHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
TUMUYHBIX HeMETaUTOB. OKCH/IbI HEMETAJIJIOB U KUCJIOPOCOAePIKAIINE KUCTOTHI.



OxucIUTENbHBIE CBOMCTBA CEPHOM M a30THOM KHUCJIOT. BOgopoaHble cOeIMHEHUS
HEMETAJUIOB. | eHeTnyeckas CBsI3b HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB.

[TpakTudeckas pabora Ne 3. Perienue 3KCrepUMEHTAIBHBIX 3a7a4 0 TEMe
«HemeTtamisny.

XUMHUA 4 KU3Hb

XuMHsT B TOPOMBIIUIEHHOCTH. [IpHMHIUWINBI XMMHYECKOTO MNPOU3BOJCTBA.
Xumuueckass TexHosorus. IIpou3BOACTBO CEpHOW  KHUCIOTBI KOHTAKTHBIM
crioco6oM. XUMHKO-TEXHOJIOTMYECKUE TPUHIUIBI MPOMBIIIJICHHOTO MOJy4YeHUS
MetauioB. CrnaBbel. [Ipou3BoacTBo uyryHa. YepHas meramnyprus. JlomMeHHas
neub. Arjmomepanus. IIpousBoactBo  cranm. Kucimopoanelii  KOHBEpTED.
be3oTxo/iHOE MPOU3BOACTBO. XUMHS B ObITy. XUMHUUYECKas MPOMBIIUICHHOCTh U
OKpy’Karomas cpena. OKOJOTMYECKH MOHUTOpHHI. [IpenenpHO momycTuMBble
KOHIICHTPALUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHUs JOCTHUTalOTCS B XOJ€ OOyYeHHs XMMUU B €IUHCTBE Y4EOHOH H
BOCIIUTATEIbHON JEATEIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPHUHSITHIMU B
oOLIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW IO3WTHMBHBIX [IEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
YU HaydyHOMY HAcCJEIUI0, MOHMMAHUS 3HAYEHMs] XMMUYECKOW HAyKu B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIANIETh JOCTOBEPHOUM HH(pOpMAIME 0
NEPEeIOBbIX JTOCTHXKEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMS:

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATENbHOCTH MpU



BBITIOJITHCHUH Y4Y€OHBIX, TMO3HABATEIBHBIX 3a]1a4, BBIMOTHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOW JEeATETbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MUPOBO33PEHUYECKUE TMPECTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIAIOIIHNE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJbI, B3aMMOCBS3AX YeEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHHWM 10
XUMHUHM, HEOOXOIUMBIE JJIi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOM M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOY4YCHUS B
JlaTbHEHIIEeM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
yBOXEHUE K TPYAYy W pe3ynbTaraM TPYAOBOU MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa3oBaHus ¢ YYETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



Gu3nUecKOMy U TMCUXUYECKOMY 3J0POBBIO, OCO3HAHHME ILIEHHOCTH COOIIOICHUS
IpaBuJ O€30MAaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHns 3aa4, CBSI3aHHBIX C OKPY’Kalolled MPUPOAHON CPEIOH, AJis MOBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS IJ00aJbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
IPUHLKII, TUIIOTE3a, PaKT, cucTeMa, MPOIecC, HIKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M IO3BOJIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOU
NEATEIBbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUS HCIOJIB30BATh NPHUEMBI JIOTUYECKOTO MBIIIIEHUS IPU OCBOCHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh IMPUUYMHHO-CIIEJACTBEHHbIE CBSI3M MEXIY OOBEKTaMM H3Y4YECHHUS,
CTPOUTDH JIOTUYECKUE PAaCCyXAEeHUs (MHIYKTUBHbBIC, AEIYKTUBHBIE, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpoOlLlECCE TNO3HAHWA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIIbHBIE MTPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUu — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YUETOM
ATUX MOJIENBHBIX MPEJCTABICHUN BBISBISTH U XapaKT€PU30BATh CYIIECTBEHHbBIC
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIHi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



YMEHHE HCIIOb30BaTh MOCTABICHHBIE BOIMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

OpUOOpEeTEeHNE OMbITa IO IUJIAHUPOBAHUIO, OPraHU3allUd M IHPOBEICHUIO
YUEHUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BbIOMpaTh, AHAIU3UPOBATH M HUHTEPIPETUPOBATH HH(POpPMALHIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHUYECKOTO COJIEp)KaHHUsA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSITh Pa3NIUYHbIE METOJBI W 3alpOChl MPU MOHUCKE W OTOOpE
UHGOPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHUE OIBITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh U aHAJM3UpPOBaThb B Ipolecce Yy4eOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepCcaJIbHbIe YueOHbIe 1elCTBUS:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJA€ Jauajora W (WIM) AUCKYCCHH) TI0
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHTEIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMU
NESATEIbBHOCTY B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh MPE3eHTALNIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  TNPU  pEILICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPHUEB MO OLEHKE KadecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENBbHBIX 33J1a4, CaMOCTOATENIIBHO COCTABJIATH WIA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLICHUBATh COOTBETCTBUE IOJIYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHHS H CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyueHus B 8 kj1acce npeMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHH: aTOM, MOJIEKYIIA,
XUMUYECKUN DJIEMEHT, NPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XUMHUUYECKasl peakiusi, Kiaccuukaius peakiuid: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUu 3aMEIICHUs, PEeaKIuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToOMHasi OpOUTalb, PAaAUYC
aToMa, XUMHUYECKas CBS3b, MOJSAPHAs W HEMOJSIPHAsA KOBAJICHTHAS CBSA3b,
WOHHas CBS3b, MOH, KATMOH, aHWUOH, PACcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHU;

e HCIOJBH30BAaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACcCy COEIMHEHUN 0
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHUs MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», mManeie U
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0lee YUCIo AJICKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUUYECKHME CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEpALMM MBICIUTEIHHON JEATeIIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

cleioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSMU 10 BBINOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOHPAHUIO



ra3oo0pa3HbIX BeIIeCTB (BOAOpPOAAa M KHUCIOPOJAA), MPHUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh W TMPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBI0 MHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHK U JPYyTHUe).

K xoHI1y 00yueHus B 9 Kjacce nIpeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKINs, XUMUIECKast CBS3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUUALNS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHWE H  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAITMYeCKas pemi€Tka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY I COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPENIENATh BAJIGHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHJ XUMHUYECKON
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
pa3Myarth TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOodHast
noarpynmna (b-rpynma)», manbie u OOdbIIME TMEPUOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IIEPUOAUMYCCKONM TabauIe, C
YUCIIOBBIMU ~ XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB U



pacmpeiesieHne WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB JJIEMEHTOB M WX COCIWHCHUN B
npeiesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 W3MEHEHHUIO CTENEHEH OKHCIICHHUSI
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JHUCCOIUAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJICKYJISPHYIO U  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEIIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXe TMpaBWwia OOpameHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYCHUI0O WU COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
nonua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I U3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —



HaOIOZICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peaabHBIM H
MBICJICHHBIH ).

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

WUTFOCTPHUPOBATh HA IIPUMEpax CTAHOBJICHUE M SBOJIIOIUI0 OPTaHHUYECKOMN
XUMHH KaK HAyKW HA Pa3JIMYHBIX UICTOPUUECKUX HTAIaX €€ Pa3BUTHS;
MCIIOJIB30BaTh METO/Ibl HAYYHOTO MO3HAHUS IIPU BBIMOJHEHUH MPOEKTOB U
y4eOHO-UCCIIEIOBATEIbCKUX 3a7ad [0 HM3YYEHHUIO CBOMCTB, CIOCOOOB
MOJTYYEHHUsI ¥ pacTiO3HABAHUSI OPTaHUYECKUX BEILECCTR;

OOBSICHATH TIPUPOJY M CHOCOOBI OOpa3oBaHUS XUMHUYECKOW CBS3H:
KOBQJICHTHON  (MOJSIPHOM, HEMOJIAPHOM), MOHHOW, METAUIMYECKOM,
BOJIOPOJTHOM — C LIEJIbIO OMPECICHUS XUMUUECKON aKTUBHOCTH BEILIECTB;
YCTaHABJIMBAaTh T'E€HETMYECKYIO0 CBS3b MEXIY KjaccaMHd OPTraHUYECKUX
BEILIECTB JIJI1 OOOCHOBAaHMS TMPUHIMITHAIBLHON BO3MOKHOCTH TMOJYYCHUS
OpraHUYECKUX COCIMHEHUH 3aJIaHHOTO COCTaBa U CTPOCHUS;
YCTaHABJIMBATh B3aUMOCBS3M MEXIYy (pakTamMu M TEOpUEH, MPUYUHON U
CICJCTBMEM IIPpU aHajdu3e MPOOJIEMHBIX CHUTyalluid U OOOCHOBAHUU
MIPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHUM.



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

TEMATHYECKOE IINTAHUPOBAHUE
9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peaKkul
[ToBTOpEeHUE U yriryOieHne 3HaHUuM bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' PYTHBL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nomworexa LO

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosun4yecTBo 4acos
HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne i/ KonrtpoabHubie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
11 Baxneiinmme XuMH4YeCKUe MMOHATHS U 8 bubmuoreka [IOK
' 3aKOHEI https://m.eds00.ru/7f41837c
bubnuoreka [{OK
12 CTpociie BellecTsa ! 1 https://m.edsoo.ru/7f41837c
13 XUMUYECKUE PEAKIIUU 5 bubanorexa [JOK
' https://m.edsoo.ru/7f41837c
PactBops! bubmuoreka [IOK
14 10 1 1 https://m.edsoo.ru/7f41837c
bu6nmorexa LIOK
15 DIIEKTPOXHMHHICCKHE peaKiii > https://m.edsoo.ru/7f41837c
Hroro no pazneny 36
Pa3nen 2. Heoprannuyeckasi xumust
bubnunorexa LIOK
2.1 M 1 1 1
CTaLIH 3 https://m.edso0.ru/7f41837c
but6mmoreka [IOK
2.2 H 1 1 1
eMeTaLIEt 3 https://m.edso0.ru/7f41837c
Hroro 1o pasneny 26
Paznen 3. Xumus u )KU3Hb
3.1 XuMUS ¥ )KU3Hb 5 1 but6mmoreka [IOK
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Hroro no pazgeny )
PezepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAaX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5) «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUMCTKHU MTOBAPEHHOU COJM)»
bu6mmorexa [IOK
A 1
6 TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa LHOK

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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMUYECKOIr'0 dDJIEMEHTA bu6mmoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHEeHUs, pa3TIOKEHHUS, 3aMEIICHHS bubmmorexa [TOK
8 P > SAMCTHEHIEL, https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemecTBa 1 XUMHUYECKUE PEAKLIUND) https://m.edso0.ru/ff0d4290
91 Boznyx — cmech razos. Cocras bubnuoreka [IOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocToe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOPO/ia (peaKIuu OKUCIICHHUS, BH6J_IHOTeKa LOK
ropenue). TTonsTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CrniocoOblI Moy4eHus KUCIopo/ia B

23 71a00paTOPUH U TPOMBIIIICHHOCTH. bubmorexa LHOK
0 https://m.edsoo.ru/ff0d497a

pPUMEHEHHE KHCIOpOoa
TennoBoii 3 PeKT XMMUIECKOI

24 peaKuuH, MOHIATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
YPaBHEHUH, FK30- U SHAOTEPMUYECKUX https://m.edso0.ru/ff0d4790
peaxusax
TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro bubnmorexa LHOK

https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme Eub OK

26 «[Tonydyenue u coOMpanue KHCIOPO/a, nommoreka L{

. https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €r0 CBONCTBY»

97 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0

28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsaTue o KkucnoTax M CONSIX bubmmorexa [OK

https://m.edso0.ru/ff0d50d2

30 Crioco0sI TToTy4eHust BOJAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padota Ne 4 o Teme Bu6 OK

31 «Ilonmydenne u coOupaHue BoI0po/a, nommoreka L{

M3y4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceimennbie
37 u HiHaCBIpeHHBIIe) acCTBOPBI NECCOB&SI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroieHne pacTBOpOB C bubnuoreka [IOK
onpenenEéHHON MacCOBOU J101eN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yeckue CBOWCTBA bubmumoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf T10J1 )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa [JOK
. ya ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso00.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3alUs 3HAHHUI
- H https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIe MOMBITKU KIACCUPUKAITUU
51 XUMUYECKHX AJIeMeHTOB. [IoHsATHE O bubmorexa LHOK
) https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepuonnueckuii 3aK0H U
52 [Tepuoaudeckast cucTeMa XUMHUYSCKUX bubmorera [JOK
p https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bubmuorexa [JOK
53 [Tepuonpl, rpymIbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
95 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MeHeneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormas xiirieckas coasp https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nossipHas XuMudecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HemossipHasi XUMUYeCKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneis oKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubmuoreka [IOK
peakiuu https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponrHas padora Ne4 o Teme bubnmoreka [JOK
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«CtpoeHue atoMa. XMMUYECKasl CBS3b

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

66 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBueiit ypok. O600IICHHE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE IINTAHUPOBAHMUE

9 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

[leproanueckuii 3aK0H.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX IEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnnorexka [HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XMMUYECKO CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o reme

5) «IToBTOpeHue u yriyoneHue 3HaHU 1 1
OCHOBHBIX pa3/ieNIoB Kypca 8 Kjacca»

6 Knaccugukanus XuMmuaeckux 1 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIHIAX

3 [loHsATHE 0 XMMHYECKOM PaBHOBECHH. 1 bubnmoreka [JOK
@DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PAaBHOBECUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTHUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMoHHbBIE ypaBHEHUS peaKUil Bubmorexa ITOK
yp peartl https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubnmorexa LOK
pun https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTABIIEHUNA 00 bubmorexa [TOK
bed " https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 ITonsatue o ruapoIN3€E CONEH bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHne U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX Eubmorexa IIOK
P https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHas padora Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUAIIUA Eubmorexa IIOK
p a HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakKTeEPUCTHKA raJIOT€HOB.
B P pv bu6mmoreka [IOK
18 XuUMHUYECKHE CBOMCTBA HA IPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopo. ColisiHast KUCIOTA,

bubmuoreka [JOK

19 XAMUYECKHE CBOMCTBA, OJyUEHHUE,
vt https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCIOTHI bubmmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHeHU N bu6mmorexa [IOK
B IIpUpoJie. XUMHUUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBopopo, cTpoeHue, hu3ndeckme bubnuoteka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MOJIYYEHUsI CEPHOU KUCIOTHI. bubnmoreka [JOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COeTUHEHUSIMU
CephI
97 Brruucienne MaccoBoit 1071 BeIXO/a bubmuorexa [JOK

IIPOJYKTA peakLuu

https://m.edsoo.ru/00adec8a
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OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHEHHE

bubmuoreka [JOK

28
B Ipupojie, GU3NIECKue U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U bubmmorexa [JOK

> HOIVH https://m.eds00.ru/00adf004
MIpUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[lomydyeHre aMMuaKka, U3y4eHUe ero bubmmorexa [JOK
. i gt https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KuCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpenuii. XuMudeckoe bubmmorexa [OK
yAo0P ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u

33 (pocg)o pHaH KI/ICJ'I((I))Ta (b(blfm(qe)cxne " bubnorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Wcnonbs3oBanue ¢pocdaTos B

34 Ka4yeCcTBe MUHEPATLHBIX YA00OpEHUH. bubnuorexa [JOK
3arpsi3HEeHUE TPUPOTHON CpPEAbI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 pu zﬂe g)mnl:leciie A XUMHYECKUE bubmmorexa LOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOWCTBa
bubnmoreka [JOK
36 Oxkcuapl yriaeposaa, ux GU3ndecKue u nommoreka L{

https://m.edsoo.ru/00adfebe
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XMMHYECKHE CBOMCTBA.
DKoJIoTHYecKHe POOIIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbHast KUCI0Ta U €€ Con bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnnorexa [JOK

38
KadecTtBeHHnas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPTraHUYECKUX BEUIECTBAX KaK O bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 Kpemuuii u ero coenvnenus bubnuorexa LIOK
https://m.eds00.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

a1 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«BaxHeimme HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padorta Ne3 no teme

42 «BaxHeimme HeMeTaJTbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO01mas xapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merammnyaeckas CBs3b U bubmuorexa [JOK
METaJUINYECKasi KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DJIEKTPOXUMUYECKUH P

https://m.edso0.ru/00ael1156
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HaIIpsHKEHUN METaJlIOB

OO6mmwme crmocoOb! MOTyYeHUS
MeraiuioB. CruiaBel. BeruuciieHus mo

45 aBHCHUSIM XUMHYCCKUX PEaKITHi bubmmorexa [IOK
P pearia, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IlonsaTHe 0 KOPPO3UU METAJLIIOB bubmorexa LIOK
PP https://m.edso0.ru/00ae1278
bu6mmorexa [IOK
47
[esnoutie MeTantE: https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJmus https://m.edsoo.ru/00ae14b2
49 Il{er04YHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KabIIUM U Maraui https://m.edsoo.ru/00ael15e8
50 Baxxneine coemMHEHNUS KaIbIIH bubmorexa [IOK
a t https://m.edsoo.ru/00ae15e8
51 O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUU
59 JKEcTKOCTh BOMIBI U CITIOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI U METOILI €6 bubmnorexa [IOK
" A A https://m.edso00.ru/00aelae8
YCTpaHECHHS
bubmuorexa [JOK
4 A I
> JTOMITHITH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
55
TAJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneszo bubnmoreka [JOK
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Oxcuipl, THIPOKCHUJIBI U COJIU JKEJIe3a

https://m.edsoo.ru/00ae1d86
bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HAHUU
[IpakTrueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«BaxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COAEPKUT MpuUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BbIXO/Ia IPOIYKTa
peaknuu
61 O06o00611eHre U cucTeMaTH3amus
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COETUHEHUS
63 BemectBa 1 Mmatepuasi B bubmuorexa [JOK
ITOBCETHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PesepBHrlit ypok. O600611eH1E 1 bubnmoreka [JOK

cucTeMaTH3alus 3HaHU!

https://m.edsoo.ru/00ae0d0a
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67 PezepBHblit ypok. O6o01eHue 1 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHUuH https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

11 KJIACC

[InaHupoBaHKE COCTABICHO HA OCHOBE MPUMEPHOM aBTOPCKOM yueOHoM nmporpammel o xumuu ['apa H.H.10-11 kmacc
2019 .

VYyeOnuk [.E. Pym3utuc @.I". ®enpaman «Xumus 10-11xmace» [Ipocsemenue 2014r.

Ne Hara | dara nmo Paznen, rema ypoka YuebHo- /3 Ipum
YpoOKa o hakry MeToqUYeCKoe
IUIAHY obecneyeHue

Tema 1. BaskHelilue XuMH4YecKHe
MOHSATHUSA U 3aKOHBI (8 1)

1 Atom. Xumuueckuit 3eMenT. Hykiumsr. TaOJIHUIIBI
N3otonel. IIpocThie U CII0KHBIE BELIECTBA.

2 3aKOH COXpaHEHUs MacChl BEIIECTB. 3aKOH
COXpaHEHUS U MPEBPAICHUS YHEPTUH TPU
XUMHYECKUAX PEaKIUIX.

3 3aKOH IIOCTOSIHCTBA COCTaBa BELLECTB.
BemectBa MONEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUSI.

4 Pewenne pacueTHeIx 3a1a4.

5 [lepuoanuecknii 3akoH. Pactipenenenue IICXD5
3JIEKTPOHOB B aTOMaX AJIEMEHTOB MaJIbIX
HEPUOJIOB.

6 Pacmipenenenne 3neKTpoHOB B aTOMax

2JIEMEHTOB OOJIBIIINX TNEPHUOJI0B.

7 [Tonoxenue B [ICXD JI.1. Menpaeneena ncxo
BOZIOPO/Ia, JAHTAHOM/IOB, AKTUHOMJIOB U




HUCKYCCTBCHHO MOJJYYCHHBIX 3JICMCHTOB.

BanentHocTh. BajleHTHBIE BO3MOYKHOCTH U
pa3Mepbl aTOMOB XUMHYECKHUX JIEMEHTOB.

ICX29

Tema 2. Ctpoenue BemecTBa (7 9)

OcHOBHEBIE BUJIBI XUMHYCCKOM CBS3H.
HMonnast u KOBaJeHTHAs CBS3b.

Ta0JIHIA

10

Merammueckast cBsi3b. BogoponHast cBs3b.

Ta0JIHIA

11

[TpocTpaHCTBEHHOE CTPOSHHUE MOJIEKYJT

HCEOPraHNYCCKUX U OPraHN4CCKUX BCUICCTB.

CXebl

12

Crpoenue KpucTaioB. TUIb
KPUCTANIMYECKUX PEIIETOK M CBOMCTBA
BEIIECTB.

Monenan k/p

13

[IprunHBl MHOrOOOpA3Hs BELIECTB.

BH/IE0

14

Pemenue pacueTHbIX 3a1a4.

15

KonTtposnnas padora Ne 1.
«BaxxHeililne XuMn4yeckme MOHATUS U
3aK0HBbI», «CTpoeHNe BelecTBay.

Tema 3. Xumuyeckue peakuuu (6 1)

16

Kiraccudukarys XuMIIeCKIX peakIiii 1o
M3MEHEHMIO CTeNICHU OKHUCIICHMS.
Kiraccudukarys XuMIIeCKUX peakIuii 1o
YUCITY U COCTaBY UCXOJIHBIX U
00pa3yromuxcs BEeIeCTB.

Hem

o0opynoBaHue

17

Kiraccudukarys XuMIIeCKIX peakIiii 1o
teroBomy 3¢ dexry. 3akon ['ecca.
Krnaccudukarms XuMHU4IeCKUX peakiui mo
MIPU3HAKY 0OPAaTUMOCTH.

Hem

o0opynoBaHue




18 CKOpOCTh XUMHUYECKHUX PEaAKINil. 3aKOH dem
JEHCTBYIOLINX Macc. o6opy1oBanue

19 Karanus u karaausaTopsl.

20 XUMHUYECKOE paBHOBECHE U YCIIOBUS €TO
cMemenus. [Ipunuun Jle [larense.

21 Pemenwne pacueTHbIX 3a7a4.
Tema 4. PactBopsl (10 4)

22 JlucriepcHbIE CHCTEMBI. Hem

o0opynoBaHue

23 CrniocoObl BEIpayKEHHST KOHIIEHTPAIUH
pacTBopoB. MomnsipHas KOHIICHTPAIIHSL.
MaccoBas 707151 paCTBOPEHHOT'O BEILIECTBA.

24 IIpakTHyeckast padora Ne 1. Jlabopart
IIpuroroBieHne pacTBOPOB € 3aaAHHOM o6opy.
MOJIIPHOM KOHIIEHTpaluei.

25 DJNIEKTPOIUTUYECKAS JUCCOLIUALIUS. Jarunk
CuibHBIE U CﬂaGBIe OJICKTPOJIUTHI. 3JIEKTPONPOBOA

HOCTH

26 Cpena BoaHBIX pacTBOpOB. BogopoaHslit ph -maTuyuk
nokazatenb (pH) pacTopa.

27 Peakuuu nonnoro ooMeHa. dem. o0opyn

28 [Munponn3 opraHudecKkux u JeM. o0opyn
HEOPTaHWYECKUX COCTMHEHUN.

29 O6001menue 1 MOBTOPEHNE H3YYEHHOTO
MaTtepuaa.

30 Pemienue pacueTHsIx 3a1ad.




31

KonTtpoannas padora Ne 2.
«XuMHUYecKne peakunumn», «PacTreopobn».

Tema 5. DiekTpoxumMHu4eckue

peakuun(54)

32 XUMHYECKUE UCTOUYHUKH TOKA. BHJI€EO0

33 Psn ctaHmapTHBRIX 3JEKTPOIHBIX
MOTEHIIUAIOB.

34 [Tonstue o koppo3uu metamioB. CiocoOsl | BHAEO
3aIUTHI OT KOPPO3UH.

35 DJEKTPOJIU3 PACTBOPOB U PACIIaBOB CXeMBbI
BEIIICCTB.

36 DJNEKTPOJIU3 PACTBOPOB U PACIIaBOB CXeMBbI
BEIIIECTB.
Tema 6. Metanabi(13 u)

37 OOmias xapaKTepUCTHKA U CIIOCOOBI
MOJTYYCHUS] METAILIOR.

38 0030p METAUIMYECKUX IJIEMEHTOB A- ncxn
rpynn [ICXO JI.1. Menzeneesa.

39 OO0t 0030p MeTauIMYecKuX deMeHToB | IICXD
B-rpynn [ICX3 JI.1. Menneneesa.

40 Menp.

41 [unk.

42 Turtan u Xpom.

43

)KCJ'ICBO, HUKCIIb, IIJIATHHA.




44

CnaBbl METAJLIOB.

KOJJIEKITN

45 Oxcuapl ¥ THAPOKCHUIBI METAIIJIOB. JlaGopar. 06op
46 IIpakTuyeckas padora Ne 2. Pemienne JlaGopar. 06op
IKCNEPUMEHTAJBHBIX 327124 MO TeMe
«MeTaJLibI».
47 Pewienue pacueTHsIx 3a1a4.
48 O60011eH1Ee U TOBTOPEHUE N3YUYEHHOTO
MaTtepuaa.
49 KonTtpoannas padora Ne 3.
«DJIEKTPOXUMHYECKHE PeaKINI»,
«MeTtanab».
Tema 7. Hemetasuibl (13 4)
50 XUMHUYECKUE 3JIEMEHThI — HEMETAILIIBL. ncxoa
CtpoeHne mpoCTHIX BEIIECTB —
HEMETAIJIOB.
51 CBolCTBa U IPUMEHEHUE BAKHEHIIINX BH/IE0
HEMETAIJIOB.
52 OKcHIBI HEMETAIIIOB.
53 Kucnopomocoaepsxamniiue KHCIOTHI. dem. o0opyn
54 OxucnuTenbHbIE CBOWCTBA CEpHON
KHCJIOTBI.
55 OKuCIUTEIbHBIE CBOWCTBA a30THOM
KHUCIIOTEL.
56 Bopopoabie coeTMHEHNST HEMETAJIIIOB.
57 IIpakTHyeckas padora Ne 3. Pemienne JlaGopar.

IKCIICPUMCEHTAJBHBIX 3a/1a4 110 TEME

odopyn




«HeMeTaab».

58

Pemienue pacyeTHbIX 3a7a4.

59

Koutposannasi padora Ne 4,
«HemeTaJLiIbI».

60

I'enetnueckas CBSI3b HCOPraHn4CCKUux nu
OpPraHu4Y€CKUX BEHICCTB.

61

Pemenue 3aga4d Ha YCTaHOBJICHUC
TCHETHYCCKOM CBA3H MCKAY KjlacCaMU
HEOPraHU4YCCKUX BEIICCTB.

Tema 8. Xumus u :ku3Hb (5 4)

62

Xumusl B OpOMBILIIEHHOCTHU. [TpuHIMIIBI
XHUMHYECKOT0 MPOU3BOJICTBA.
[Ipon3BoACTBO CEpHOI KUCIOTHI
KOHTaKTHBIM criocoboMm. [IponsBoactBo
YyTryHa U CTaJH.

BH/IE0

63

O060011eHne U cucTeMaTU3alys 3HaHUH 110
Kypcy «XuMus». XuMus B OBITY.
XUMUYecKast MPOMBIIIUIEHHOCTD U
OKpY’Karollasi cpejia.

64

Hrorosast koHTpobHasA paboTa.

65

AHaiun3 UTOroBOH KOHTPOJILHOM PabOTHI.

66-

Pemenune PacueTHbIX 3a1a4.

67




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET





