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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe denepaibHOM paboyell mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAesseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMSs, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUHW Ha YPOBHE IeJIeH N3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMUpOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel 1 ()YHKIITMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aIalITUPOBAHHBIM OTpa)kKeHHWEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;
— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— IPEJICTaBICHUN 00 3JEKTPOJUTUYECKOMN NUCCOLMALIMU BEIIECTB B pACTBOPAX.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO
YpPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaXHEUNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX MOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B
OpUOOIIEHUM K HAy4YHbIM METOJaM [IO3HAHWSI TpPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOpMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON



JESITEIbHOCTH, OCBOCHHM TpPaBWJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (GOpMHUPOBAHUE HWHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PELICHUM,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTh OOYy4YEHMsI Ha CHCTEMaTH4YECKOE IMPUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHOM ITO3HABATENbHOM JESATENIbHOCTH, HAayYHbBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHMH, TPUMEHATh HUX IpPU PEIICEHUHM NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmHupoBaHHE y OOy4YalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAaHUID HA OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111€eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamet xumun. Ponp XuMuUM B )KM3HU YellOBeKa. XUMUS B CUCTEME HayK. Tena u
BemecTBa. PU3MUECKUE CBOMCTBAa BEMIECTB. ATpEraTHOE COCTOSHUE BEIIECTB.
[TonsiTne 0 Meromax mo3HaHUS B XUMUU. YucThie BemecTBa u cMecH. CrocoOb
pazzieNeHus: CMeceH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 31eMeHThl. CUMBOJIbI XUMUUYECKHUX 3JIEMEHTOB.
[IpocThie u clIokKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢Gopmyiaa. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA CcOCTaBa BemiecTB. OTHOcHTENbHAs aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH.
KonuuectBo BemectBa. Monbs. MomnspHas macca. B3auMocBsI3b KOJHMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHHUI] BemecTBa. Pacuérer mo dopmynam
XUMUYECKUX COCTMHECHU.

OU3NYECKNE U XUMUYECKUE SBIICHUA. XUMHUUYECKAS PEAKIUs U €€ MPU3HAKHA. 3aAKOH
COXpaHEHHUsI MacChl BellecTB. XuUMHUeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON IIOCY/IOH, TpaBWjIamMu pabOThl B J1labopaTopuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3l0OB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
METHOW TTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SIBJICHUM, HAOMOICHUE U
OMHMCAaHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKHX peakiuii (pa3iloKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
H3YYCHUE CIIOCOOOB PA3JCIICHHs] CMECEH: ¢ MOMOINBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNE OYNCTKHA ITOBAPEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAaCChl, CO3JaHHE MOJIEIeH MOJICKYJ
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bosznyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — smeMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIy4eHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kuciopoa B mpupoze. O30H — aioTporHas MoaupuKaius Kucaopoaa.



TennoBoit 3h(PexT XuMUYECKON peakiuu, TEPMOXUMHUUECKHE YPaBHEHHS, IK30- U
SHIOTEPMUYECKHE pEaKIuu. TOIIMBO: Yroib U METaH. 3arpsA3HEHHUE BO31yXa,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIIOA.
Bonmopon — snemMeHT U mpoctoe BemecTBo. HaxoxaeHune Bogopojia B MPUPOJE,
buznueckue M XUMHUYECKHME CBOMICTBA, NPUMEHEHHUE, CIOCOOBbl TMOJIYYECHHUS.
Kucnots! u conm.
MoutsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.
duznveckue cBoMcTBa BoAbl. Boga kak pactBoputeinsb. PactBopsl. HackllieHHbIE 1
HEHACBILLICHHbIE PAcTBOpBl. PacTBOpUMOCTh BemiecTB B Boje. MaccoBasi A0JIs
BEILIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHuUA. Poib pacTBOpoB
B MPUPOJIE W B KU3HU YeJOBeKAa. KpyroBopoT BOAbI B MPUPOAE. 3arpsi3HEHUE
MPUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.
Knaccudukanusa Heopranudeckux coenuHenuil. Oxcuasl.  Kiaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.
OcHoBanusi. Knaccudukaiys oCHOBaHUM: MIEIOUYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. PU3NUYECKHE U XMMUUYECKHE CBOWMCTBA OCHOBAHUM.
[Tosryduenne oCHOBaHHUM.
Kucnotel. Knaccuduxanus xucinor. Homenknarypa kucnor. ®dusmyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTm wmetamnoB H. H. bekerona.
[Tonydyenue KUCIOT.
Conmu. Howmenknatypa coineil. ®dusznueckue W XHUMUYECKHE CBOWCTBA COJIEH.
[TomydyeHue conen.
['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUI.
Xumuueckuii IKcnepumenm:
Ka4ECTBEHHOE OIPEICIICHUE COAEPkKAaHMUS KHUCIOpOJa B BO3AYyXe, IMOJYy4YEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUEe, pACIO3HaBAaHUE U HU3YyUYCHUE
CBOMCTB BOJ0poJa (TOpeHue), B3auMojencTBue Bojopoaa ¢ okcujaoMm meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpPUAIIOB),
WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHUE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT M ILIETOYEH,
u3ydeHue B3aumojiecTBua okcuaa meau (II) ¢ pacTBOpom cepHON KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUWd HEUTpaIU3aluu, IOJYy4YEeHUE HEPACTBOPUMBIX



OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYIMM M3 PacTBOpa COJU, PELICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHeWmmne KiIacChl HEOPraHMYECKHUX
COEIUHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU
[TepBbie TOMBITKYM KIACCU(UKAIIUN XUMUYECKUX deMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX 3JEMEHTOB (IEOYHbIE U IIEJIOYHO3EMENIbHbIE METaIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amOTepHbIE OKCHUIIBI U
TUIPOKCHUBL.

[lepnogmuecknil 3akoH. Ilepmoandeckast cucrema XUMHUYECKHX 3yeMeHTOB J[. M.
MenneneeBa. KopoTkonepuoanas v aiuHHonepuojHas dopmel [lepruognyeckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u Tpymmsl.
OU3NYECKU CMBICI TOPSAJKOBOIO HOMEpPA, HOMEPOB MEpUOAa U TPYIIIbI
AJIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.
3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue Ilepuomnueckoro 3akoHa u Ilepuomnueckoil CUCTEMBbl XHMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas  cBs3b. KoBajeHTHas  (mojisipHass W HEMOJSIpHAsi)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHUCIICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

M3yuyeHHe OOpasloB BEIIECTB METAJIOB W HEMETa/VIOB, B3aUMOJICUCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu

Peanuzanus MeXNpeIMETHBIX CBSI3€ TIpU H3YYEHUM XHUMUHA B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011e ecTeCTBEHHO-HAyUYHbIE MOHATHSA: HAYYHBIN (aKT, TUIIOTEe3a, TEOPHs, 3aKOH,
aHaJlIu3, CUHTE3, KJIacCHU(pUKALMS, MEPUOAUYHOCTh, HAOIIOACHUE, IKCIIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.



duznka: marepus, aToM, JJICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUJ, W30TOIIHI,
pPaiOaKTUBHOCTb, MOJICKYJA, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEpEHHMS, KOCMOC, TIJIaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOIBI, TMOJE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrpPaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpeHne OIIbITa AEATEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMAax W MPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNIKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS NPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATENbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOM pabOThl C y4yeOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1E€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpA, U YHUBEpCaAIbHbIC YueOHbIE NeHCTBUS (IT03HABATEIbHbIC,



KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUS HCIOIL30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHUSIMH), UCIOJIB30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YYCHWS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3314, C YUETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BaATh CYIIECTBEHHbBIC
MPU3HAKN M3y4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YHAEMBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIh30BaTh MOCTABIICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IMporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITHIO
pPa3IMYHBIX BHJIOB U ()OPM MPEACTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIC METOJbI W 3alpPOCHl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B



0o0JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HCIOJIb30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIFHO BHIOMPATh ONTHUMANTBHYIO (hOpMY TIpeacTaBiIeHHs] HHPOPMAITUU |
WUTIOCTPUPOBATh PpEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE WCIIOJIb30BaTh M AaHAJIM3MPOBaTh B IIpolecce Y4YeOHOH W
HCCJIEIOBATEILCKONU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
JEATCIBHOCTH B YCTHBIX M TMHCHBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pPE3YyJAbTATOB BBHIMIOJTHEHUS XUMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpPHOro OINBITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  NESITEIBbHOCTH  MPU  PEUICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIacOBAHUS
no3uruii (00CyX aeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEIEICHUE KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPEENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
MO3HABATENbHBIX 33Jla4, CaMOCTOATEIbHO COCTAaBJSITh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaracMble B YCIOBUU 3aJaHUN.
MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
coJlepKaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIICIISIIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAY4YHBIC 3HAHUSA, YMEHHUS U CIOCOOBI
NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO 3HAHUS, €ro UHTEpIpEeTaluu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.



K xonIy oOyuenus B 8 Kjacce mpeMeTHbIC Pe3yIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSTHUNA: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKaIUs pEeakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiuu,
AIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEILIECTBA
(MporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

® JUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITHUH W
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

® ICMOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY [JIi COCTaBlieHHs (popmMmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

® ONpEeNEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

® OINUCHIBaTh W XapakTepu3oBaTh Tabmuunyto Qopmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)», Maneie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KiaccCU(PUIIMPOBATh XUMHUUYECKHUE DJIIEMEHTHI, HEOPTAaHWUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B pEaKIUU
BEILIECTB, 110 TETUIOBOMY 3D PEKTY);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJICKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YEHUSI CBOWCTB
BEIIECTB M XUMHUYECKUX PpPEaKLHM, €eCTeCTBEHHO-HAYYHBbIE METOIbI
NO3HAaHUA — HAOJIOJICHHE, W3MEpPEHHE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

cleloBaTh  IpaBWJaM  [OJb30BAaHUA  XMMHYECKOM  TOCYIOH U
7abopaToOpHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSMU 10 BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOHpPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEJNOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(Jrakmyc, dbenondranevs, METUJIOpaHK u TpyTHe).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoandyecTBo 4acoB

dieKkTpoHHbIe (LM (pPOBbLIE)

Ne HanmeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl
n/m Bcero Konrpoabnsie IIpakTuueckume = 00pa3oBaresibHbIe pecypChbl
padoThI padoThI
Pa3nen 1. [lepBoHavabHble XUMUYECKHE MOHATHS
11 XuMHsT — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 9 bubnuorexa [IOK
' MPAKTUYECKOU IESITENBHOCTH YEIOBEKA https://m.edso00.ru/7f41837c
12 B 15 1 bub6nmmoreka [IOK
' CLICCTBA M XHMHUTCCKHC PCAKLIH https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
2.2 Bogmopon. IloHsTHE 0 KHCIIOTaX U COMAX 8 2 https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
2.3  Bopa. PactBopsl. [ToHsiTHe 006 OCHOBAaHUSAX 5 1 1 https://m.edsoo.ru/7f41837¢
54 O . 11 1 1 bubnuoreka [{OK
: CHOBHBIE KJIACCHI HEOPTaHUIESCKUX COCTMHEHUHN https://m.eds0.ru/7f41837¢
Hroro no pazgeny 30

Paznen 3. [lepuoauyecknii 3akon u Ilepuoguyeckasi cucrem
Crtpoenne atomoB. XumMuieckas cBsizb. OKHCINTEIbHO-BOC

a xummn4yeckux djeMmenToB JI. . MenaeseeBa.

CTAHOBUTECJBbHBIC PEAKIIUU

Ilepuoanueckuii 3akoH u [lepronnueckas

31 it 7 bubmmoteka IIOK
. crucTemMa XuMu4deckux annemeHToB /1. 1. https://m.eds00.ru/7f41837¢
Mengeneesa. CTpoeHue aroma
3.2 Xumudeckas cBa3b. OKHUCIUTEILHO- 8 1 but6mmorexa [IOK
' BOCCTAaHOBHUTEJIbHBIC PEAKITUU https://m.edsoo.ru/7f41837c
" 15 but6mmorekxa [IOK
TOTO TO pasiey https://m.edsoo.ru/7f41837c
P 3 bubnunorexa LIOK
C3CPBHOC Bpemit https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 6
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IMOYPOYHOE IINTAHUPOBAHUE 8 KVIACC
Ne KoanuectBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka
n/n Bcero Kourponsubie | IpakTuueckne oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
1 IIpenmer xumuun. Ponp xuMuu B xKU3HU YyenoBeka. Tena u 1 bubnunorexa LIOK
BEILIECTBA https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOJIaX TO3HAHUS B XUMUHU 1 bubmorexa OK
A https://m.eds00.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 J1a00paTOPHH M IMPUEMBI OOpAIICHHS C JIA00PATOPHBIM 1 1 bubmorexa [IOK
PATOPHIL T TP P patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
bubnunoreka LIOK
4 q : 7 1
UCThIC BemecTBa U cMecu. CriocoObl pa3iesieHus cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padbora Ne 2 «Paznenenue cmeceil (Ha 1 1 bubnuoreka [IOK
[IpUMEpPE OYUCTKHU IIOBAPEHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
bubnuoreka [IOK
6 ATOMEL H MOTIEKYJIb! 1 https://m.edsoo.ru/ff0d2aéc
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 H 1 bubmuoreka [IOK
POCTHIC I CTOAHBIC BEMIECTBA https://m.edsoo.ru/ff0d2aéc
9 A 1 bubmuoreka [IOK
TOMHOMOJICKYTPHOC YHCHHIE https://m.edsoo.ru/ff0d2d50
1o  3AKOH IOCTOSHCTBA COCTABA BellleCTB. XHMHUUECKas popMya. 1 bubanorexa LIOK
BaneHTHOCTh aTOMOB XMMHAUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OrHocutensHas aToMHast Macca. OTHOCHTEIbHAS 1 but6mmorexa [IOK
MOJIEKYJIIPHASI Macca https://m.edsoo.ru/ff0d323c
12 M 1 but6mmorekxa [IOK
accoBast J0JII XUMUYECKOTO PJIEMEHTA B COCTMHCHUH https://m.edsoo.ru/f0d350¢
13 K M M 1 but6mmorekxa [IOK
oIM4ecTBO BerecTBa. Monb. MomnsipHas Macca https://m.edsoo.ru/f0d5230
bu6nunorexa LIOK
14 Ou3ndyecKue U XUMHUIECKHE SBIEHUSI. XUMHUECKas PeaKIus 1

https://m.edsoo.ru/ff0d37fa
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but6mmoreka [IOK

15 IIpu3Haku U ycinoBus MPOTEKAHUS XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUS MACChI BEILIECTB. XUMUUECKHE bubnuoreka [JOK
16
YPaBHEHHUS https.//m.edsoo.ru/ff0d3b88
17 Brruncnenus KoinyecTBa, MacChl BEIECTBA 10 YPAaBHEHUSM Bu6muoteka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMu4eckux peakiuii (CoeInHeHHs, Bu6muoteka [JOK
pa3oXKeHUs, 3aMEIIeHUs, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIi-3HITUKIONeTUCT. O000IICHHE bubnmnoreka HOK
U CUCTEMaTU3alusl 3HAaHUU https://m.edsoo.ru/ff0d40c4
20 KonTponbnas pabota Nel mo teme «BemiectBa u bubmmoreka [JOK
XUMHUYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecsk razos. CocraB Bo3ayxa. Kucinoponx — bubmmorexa [JOK
3JIEMEHT U MPOCTOoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 dusnyueckre 1 XMMUUECKHE CBOMCTBA KUCTIOpoa (peakinu bubnnorexa [JOK
okuciueHus, ropenue). [lonstue 06 okcumgax https://m.edsoo.ru/ff0d4614
93 CriocoOsl motydeHus: KUCI0po/ia B JIabopaTOpUH U bubmmoreka [JOK
MIPOMBILIEHHOCTH. [IpuMeHeHne Kucnopoaa https://m.edsoo.ru/ff0d497a
TernoBoi 3 PeKT XUMUIECKOMN peakIuu, OHITHE O
24 TEPMOXUMHUYECKOM YPaBHEHHH, K30~ U SHJOTEPMUIECCKUAX brbmmorexa LTOK
https://m.edso00.ru/ff0d4790
peaKuusax
o5 Tomnuso (Hed Tk, yroiab U MeTaH). 3arpsi3HeHHE BO3AyXa, bubmuoteka [IOK
CIOCOOBI €T0 MPEIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 IIpakTruyeckas padora Ne 3 o teme «Ilosnyuenue u bubmuoreka [IOK
coOupaHue KHCIOpOo/ia, U3yUYeHUE er0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopoa — snemeHT u npocrtoe BemecTBo. HaxoxaeHnue B but6mmoreka [IOK
IIpUpoJIE https://m.edsoo.ru/ff0d4dd0
08 dusnyueckre 1 XMMUIECKHE CBOMCTBA BOIOPO/IA. bubnunorexa LIOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOBI IOJTyYeHHs BOJOPOa B TAOOpaTOpPHH bubmmorexa [JOK

https://m.edsoo.ru/ff0d4dd0
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[TpakTrueckas padota Ne 4 o teme «llomyuenue u

but6mmoreka [IOK

31
coOupaHue BOJAOPOJa, U3YICHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N bu6nmoreka [IOK
32 M i 00 .3 A
OJIAPHEIH ODBEM Ta30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucnenus o0bMa, KOJIMYECTBA BEIISCTBA T'a3a MO €Tro bubnuorexa [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA MIIH 00BEMY https://m.edsoo.ru/ff0d55a0
Beruncnenus 00bEMOB Ta30B MO ypaBHEHUIO PEAKINH Ha bubmmoreka [JOK
34 . .
OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHUH ra30B https://m.edsoo.ru/ff0d5708
35 OU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmorexa OK
A https://m.eds00.ru/ff0d587a
bubnunoreka LIOK
36 C i. I1 0
octaB ocHoBaHuil. [loHsaTre 06 MHANKAaTOpax https://m.edsoo.ru/ff0d59e2
37 Bopna kak pactBoputens. HackieHHbIE 1 HEHACBIILIEHHBIE bubmmoreka [JOK
pactBopbl. MaccoBas 10Jisl BEHIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
[Ipaktuueckas pabota Ne 5 no reme «lIpurorosnenue
38 aCTBOPOB C OTPECIIEHHON MacCOBOM JOJeH bubmmorexa [JOK
p p . pedl A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHas padora Ne2 o teme «Kucnopon. Bonopon. bubmuoteka [IOK
Bonay https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, KIaccupUKaIMs, HOMEHKIaTypa bubmorexa LOK
AR ’ Hi P https://m.edsoo.ru/ff0d664e
41 [TonydyeHnne U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX bubmuorexa [IOK
1 aM(pOTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIaccU(UKAIIHsI, HOMEHKIATypa bubmorexa LOK
' ’ L, yp https://m.edsoo.ru/ff0d67ca
43 [Tonnydyenne U XUMHUYECKHE CBOMCTBA OCHOBAHUM bubmorexa [TOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, HOMEHKIATypa bubmorexa HOK
' ’ L, P https://m.edsoo.ru/ffOdfee2
45 [TonydeHnne u XUMHUYECKUE CBOWCTBA KUCIOT bubmmorexa [JOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATypa, COCOOBI TOTy4YeHUS, bubnmnorexa [JOK

XHUMHUYECKHE CBONCTBA

https://m.edsoo.ru/00ad9474
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[TpakTrueckas padota Ne 6. Pemenne sxkcniepuMeHTaTbHBIX

but6mmoreka [IOK

47 3aJa4 1o TevMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00adab7c
COCIMHEHUIN»
48 I'enetnyeckas cBsI3b MEXKAY KJIacCaMH HEOPraHMUYECKHUX bubmmoreka [JOK
COCTUHEHUN https://m.edsoo.ru/00ad9a50
. bubmmoreka [JOK
49 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI https://m.e dsoi_.[ru 100ad9ch?
50 KonTtponsnas padora Ne3 o treme "OCHOBHBIE KI1aCChI Bu6muoteka [JOK
HEOPraHWYECKUX COeAMHEHUMN" https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKN KJIACCH(PHUKAIINNA XUMUYECKUX JIEMEHTOB. bubnuoreka [JOK
[TonsiTHE O rpynIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuonuueckuii 3akon u [lepuoanyeckas cucrema bubanoreka [JOK
xuMu4eckux diaemeHnToB . Y. MenaeneeBa https://m.edsoo.ru/00ada52c
53 [lepuropl, TPyMIIbI, MOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tombl ﬁg&?ﬁ;fg;gﬁ}éoa da342
55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB JIEMEHTOB bubnnorexa [JOK
[Tepuonnueckon cucremsl /. 1. Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepucTuKa XUMHUYECKOI0 3JIEMEHTA TI0 €T0 bubmmnoreka HOK
nonoxenuro B Ilepuoanueckoii cucreme /. 1. Menneneesa https://m.edsoo.ru/00ada824
3nauenue [leproaudyeckoro 3aKoHa it pa3BUTHS HAYKH U
o7 npaktuku. J[. 1. MenneneeB — y4€Hblil, menaror u bubmmorexa LIOK
https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DNEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
bubmmnoreka [JOK
59 Hontast ximireckas cosisb https://m.edSO(])_.[ ru/00adac34
60 KoBasienTHas ONsipHAs XUMUYECKas CBSI3b Bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
61 KoBaneHnTHas HenoysspHas XUMU4ecKasi CBSI3b https://m.edsoo.ru/00adaab9
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but6mmoreka [IOK

62 Creneup okncneHis L https://m.edsoo.ru/00adae28
63 OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 buomorexa LIOK
peai https://m.eds00.ru/00adb076
bubnunoreka LIOK
64 OxucauTenu 1 BOCCTAaHOBUTEIU 1 https://m.eds00.ru/00adb076
65 Kontponsnas padora Ne4 o reme «CtpoeHue aroma. 1 Bu6mumoteka [JOK
XHMMHYECKast CBA3b https://m.edsoo.ru/00adb486
. . bubnuorexa [JOK
P . 1
66 e3epBHBII ypok. O000IIeHNe U CHCTeMaTH3alus 3HAHUHA https://m.edsoo.ru/00adb33c
. . bubnuorexa [IOK
7 P . 1
6 e3epBHBII ypok. O000IIeHNe U CHCTeMAaTH3aIHs 3HAHUH https://m.edsoo.ru/00ad9ch2
. . bubnnorexa [{OK
68 PezepBHblil ypok. O60011€HNE U CUCTeMAaTH3alMsl 3HAHU I 1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumus, 8 kimace/ Kysnernosa H.E., Tutoa .M., I'apa H.H.,

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
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