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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIlEeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHH C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeneNsieT BO3MOXHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPpeOOBaHUU K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOW JUisi (OPMHUPOBAHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHPA, BAKHYIO
pOoJib UTpatOT (POpMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
PHEPTrUM M 00 HBOJIIOIUHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOW  JIeSITEIbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUHU Ha ONPEIEIEHHOM dTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMUPOBAHA HAa OCHOBE
CUCTEMHOrO noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO0 MPHUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKON CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAA (PYHKUUM OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX arolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOpMHUpPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, IMMOHATHM, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUMH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro oOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHUE
O0yJaromuxcss K CaMOCTOSITEIbHON IMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YHArOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIlIer0o MHpa, WCIOJB3Yys 3HAHWS U OIBIT, MOJyYEHHBbIE MPU H3yUYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JESITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYAOBOM JESATENBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOGUis U HANMpPaBIEHHOCTH JAabHEHIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA coOcTaBa BemiecTB. (OTHOCHTENbHAsE aTOMHAs Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBICHUS. XMMHUECKas peakius U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, IpaBuiaMu pabOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAJIMBAHWE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHE Kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  pPEe3yJbTaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHellne npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (PU3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ilpumenenune kucinopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEMIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpOZI€ U B KU3HU 4eloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpa3zyronue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

I'eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3ll0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJECHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),



UCCIIEIOBAaHNE O00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydeHue B3auMozeiicTBus okcuga menud (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpal3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 331ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COCTMHEHUI.

IMepuonuueckud 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHE O
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBbIE U IIEJTOYHO3EMENbHBIE METaIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JiIuHHONEpuoAHas  (OpMbI
[Tepuonnueckoii cucrembl xumuueckux annemMeHToB [[. . Menneneesa. [lepuoas
u rpynnsl. DU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepunonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoir CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJjisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 1EMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ HPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peaKUUid
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4HbIH (akT, rUroTesa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnogmueckuit 3akoH. [leprogndeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPHOJIOB, Kalus, KalblUsi M HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Krnaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MMPU3HAKaM (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomMy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopBbl,
BIIMSAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOM peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIC YypaBHEHUsI peakiuil. CBOICTBA KHUCIOT,
OCHOBAaHMM U cojJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O TMapOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa OWCCOLMALMU KHUCIOT, IIEJIOYEH W COJIEH
(BOBMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNiOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIEe CTENEeHU OKUcIeHHs. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/ulaMH, IIeso4amMu). XJIIOPOBOIOPO/I.
CossiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M YeEJOBEKa. BaxkHeWlme XJIOopuabl U UX
HAXOXJCHHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOIU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3WUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHUCJIOT U crernuduyeckue). XUMHUYECKUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMY4YeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeabl COEIMHEHHSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupone. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (U3MYECKHEe U XUMHUYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BonoéMOB). docdop,
aoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PpPACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMCTBA, JEHCTBHE Ha IKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKThl UX mepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IMOJYyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxHeilne cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6e30macHOro MCIOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaloIue (U3NUECKHE W XHUMHYECKHE CBOHCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHWE BHAEOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TTpoliecca OOyTIMBaHUs caxapa Mo JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHHWEe TNpHu3HaKa €€ MPOTEKaHHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCNUHEHUH (BO3MOXKHO MCIOJb30BaHHUE
BHJICOMATEpHUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMa3za, rpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM NPOTHBOTas3a, MoJyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u crpoeHusi atoMmoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CIoCcOOBI TIONy4eHHUs] MeTauioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHX
sanementoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B MpUpoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmne coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaXOXIACHWE B mpupojge. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpOEHHE aTroma, HaxXOXIcHUE B mpupoac. DuU3NYECKUE U
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THIPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TPH3HAKOB  IMPOTEKaHUS
KAaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAaMU HATpus, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUSI.

XHUMUS M OKPY:KaoUIas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHSATHUH, SIBISIIOIIMXCS CUCTEMHBIMHU JJI OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHbBIE MOPOJBI,
[10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacIIMpPEHUE OIbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM WH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MOpPaBUIAX MEKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBLHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEJIeCO00pa3HOe OTHOIIEHWE K MpHUpOJie KaK MCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOI0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPe3ylbTaTOB BBIIEISAIOT 3HAYUMbBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3YUYCHMS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HUHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHBIE METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaThH B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XOjA€ Juanora M (Wid) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTo OIbITa,
1abopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  pPELIECHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, JJIEKTPOHHBIA CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJb30BATh XHWMHUYECKYID CHUMBOJMKY ISl COCTaBieHUs (opmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmudeckux diaemernToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacmpeeieHUE UX 0 JIEKTPOHHBIM CII0SIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJITBEPXKAas OMUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEI[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 1o ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METO]IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBIA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBI0 WHIWKATOPOB
(;takmyc, dheHondTaiend, METUIIOPAHK U JPYTHUe).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas peaklMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb,  MOJISIpHBI ~ 00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT OUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTKa, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opMy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpymnma)», manbie u  OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO OJJICKTPOHOB U
pacrmpesielieHue HX MO0 DJJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B W3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MajblX NEPUOJIOB U TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, N0 TEIJIOBOMY 3P (hEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX M CJIOXKHBIX BEIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJIEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYIO H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa M YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacon
Ne HanmeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU JeATEIbHOCTH
YeJoBeKa
BemecTBa u xumuueckue
1.2 B 15 1 https://m.edso0.r/ONNXR1VFO
peakiuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BelllecTB
Boznyx. Kucnopona. [lonsitue
2.1 Ax poA 6 https://m.edsoo.ru/DSBORTY30
00 okcuaax
Bonopon. Ilonsarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX U COMSIX
Bona. PactBopsl. [Tonsitue 06
2.3 A P 5 1 1 https://m.edsoo.ru/M1315SKIBM
OCHOBaHMSX
OcCHOBHBIE KJacChl
2.4 . 11 1 1 https://m.edsoo.ru/OTSASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHue
aToMa
XuMuyeckas CBSI3b.
32 OxucauTeNnbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

KoauvecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Konrtpoabnbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
[ToBTOpEeHME U yrayOJIeHHE 3HAHUN
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT357Z
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAS UCCOIUAITHS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakllii B PaCTBOPax
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepuCTHKa XUMUYECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO01mmas XxapakTepuCTHKa XUMUIESCKUX
2.3 aneMeHToB VA-rpymsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COEMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KpPEMHUH U UX COSIMHECHUS
Wroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 ‘ OO1ne cBoiicTBa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiinie MeTaibl 1 UX COSOUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
BemectBa u Mmarepuansl B )KM3HU
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
YyeJIOBEKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos
Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpenmer xumuu. Pone XuMuu B KU3HU
1 1 https://m.edsoo.ru/L62DS2CZR
yenoeka. Tena u BemecTa
2 Ilonsatue o0 MeTo1ax MO3HAHUS B XUMHUU 1 https://m.edsoo.ru/9ZJAEW050
[TpakTrueckas pabota Ne 1 «IIpaBuna
a0O0ThI B 1a00OPATOpUH U IPUEMBI
3 P patop P 1 https://m.edsoo.ru/LSEW4353D
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
Yuctele BemecTBa u cMecu. CrocoObl
4 . 1 https://m.edsoo.ru/6TME21FW8
pazzieneHus: cmecei
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/K3LS5SMCRY
OUYMCTKHU MTOBAPEHHOU COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE IIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/AH3D4DNAX
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB
[IpocTeie u COXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXIBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumnueckas popmyna. BanreHTHOCTD 1 https://m.edsoo.ru/IMC496FX6
ATOMOB XMUMHYECKHUX JIEMEHTOB
OTHOCuTENBbHAs aTOMHAs Macca.
11 1 https://m.edsoo.ru/PIZPCIMDX

OTtHocuTenbHAs MOJIEKYJIIpHas Macca




12

13

MaccoBas J0JI XUMHYECKOI'O
9JICMCHTa B COCJMHCHHUHN

KonnuectBo BemecTBa. MoJib.
Momnsipnas macca

https://m.edsoo.ru/GHV58QOMVE

https://m.edsoo.ru/368UNL5Y2

14

15

16

dusugeckue 1 XUMUYECKUC SIBJICHUS.
XuMuUecKas peakuus

[Ipu3Haku U ycnoBusi MPOTEKAHUS
XAMHYECKHUX PEaKUn

3aKoH COXpaHCHHA MACChI BEIICCTB.
XUMHYECKHE YpaBHCHUA

https://m.edsoo.ru/YZMES6ATH

https://m.edsoo.ru/N6DVNIKQ5

https://m.edsoo.ru/M8EDS4IHVM

17

Brerancnenus KOJIN4eCTBa, MaCChl
BCIICCTBA IO YPAaBHCHUAM XUMHUYCCKUX
peaKuuit

https://m.edsoo.ru/LUY9U3EQE

18

19

20

Knaccugukaius XuMHuecKux peakuui
(coennHeHUs, Pa3I0KEHUS,
3aMelleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIIoneaucT. O6o0IIeHNe 1
cucTeMaTH3alus 3HaHUH

Konrtponsnas padora Nel o reme
«BemecTBa 1 XUMHUYECKUE PEAKIIUID)

https://m.edsoo.ru/L48O7LAGB

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cMech razos. CocraB
BO3Ayxa. Kucinopon — aneMeHT u
npoctoe BeniecTBo. O30H

https://m.edsoo.ru/ XONONRN1P

22

23

du3nyecKue 1 XUMUIECKHE CBONCTBA
KHCIIOPO/ia (peaKIIuu OKUCIICHHUS,
ropenue). [lorstue 00 oxcuaax

Crioco6bI mostyueHus KUCI0poa B

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VIWB6A2RD




71a00paTOPHUU U MPOMBIIIUICHHOCTH.
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
pEaKIMH, TIOHSITHE O

24 https://m.edsoo.ru/PNMKIZHKX
TEPMOXHUMHYECKOM YPaBHEHHH, IK30- U
SHJOTEPMHUUYCCKUX PEAKIIHIX
TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro https://m.edsoo.ru/USNY5UUW?2
MIPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme

26 «[Tonydyenue u coOMpaHue KHCIOPO/a, https://m.edsoo.ru/5516UHX3R
W3yYEHHUE €r0 CBOMCTBY

27 Boopon —onement i poctoe https:/m.edsoo.t/WD392ACWB
BelecTBo. HaxoxaeHnue B npupoje

28 (DUSHICCKAC H XHMITECKHE CROICTEA https://m.edso0.ru/0SZ28459R
Bozopoaa. [IpumMenenne Boopoaa

29 IIonsiTHE 0 KMCIIOTAX U COJISIX https://m.edsoo.ru/TMWNIVC43

30 (Cr10c00EI MOy HeHHS BOAOPOAa B https://m.edso00.ru/C9TO9UCIP
naboparopun
[TpakTuyeckas padora Ne 4 o Teme

31 «[lony4yenue u cobupanue BOAOPOA, https://m.edsoo.ru/SS3AWAX33K
M3yYEHHE €ETO CBOWCTB)
MounsipHbiii 00BEM ra3oB. 3aKOH

32 https://m.eds0o0.ru/M3KSO1QDQ
ABoraapo
Brruncienus o0bEMa, KOJIMUeCTBA

33 BEII[ECTBA ra3a M0 €ro U3BECTHOMY https://m.edsoo.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA HJIH 00BEMY

34 Brruncienus 00EMOB ra3oB 110 https://m.edso0o0.ru/9TQ8AXABY




YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

dusnyeckre U XUMHYECKHE CBOMCTBA

35 https://m.edsoo.ru/7JAOGFZK4R
BOJIEI
Cocras ocHoBanuii. [Tonsarue 00

36 https://m.edsoo.ru/IXB2W6IVL
WHJUKAaTOpax
Bona xak pactBoputens. HacbllieHHbie

37 Y HEHACBIIIEHHBIE PACTBOPEI. https://m.edsoo.ru/MKHXPOFH4
MaccoBas 107151 BEILIECTBA B pacTBOPE
[TpakTiueckast pabota Ne 5 o Teme
«IIpuroroByieHHuE PacCTBOPOB C

38 . N & . https://m.edsoo.ru/ WXUKPAUOA
onpeaecéHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEWIECTBA»
KoutponsHaasa pabora Ne2 o teme

39 p p https://m.edsoo.ru/IM7935DRY
«Kucnopoa. Bonopoxn. Boga»
Oxcuapl: cocTaB, Kitaccuukarus,

40 a uran https://m.edsoo.ru/5STESJINAY
HOMEHKJIaTypa
ITonyuyenune 1 XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/8JAZ9YWS2
OKCHJIOB
OcHOBaHUS: COCTaB, KIaccupUKaIus,

42 (ucar hitps://m.eds00.ru/SU397HUSC
HOMEHKJIaTypa
[TonydyeHnne u XuMHYECKHE CBOMCTBA

43 . https://m.edsoo.ru/GD9A28ROE
OCHOBaHUI
Kucnotsl: cocras, kinaccuduxarus,

44 https://m.edsoo.ru/Q6U4WEBK7
HOMEHKJIaTypa
IlonyueHue u XUMHUYECKHUE CBOMCTBA

45 Y hitps://m.eds00.ru/Z2GCRN45W

KHCIIOT




46

47

48

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OTYYCHHUS, XUMHUUECKUE
CBOMCTBA

[TpakTuueckas padota Ne 6. Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COEIMHEHUIN»

I'eneTnyeckas cBs3b MEKAY KilaCCaMU
HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/JISNUIMIT]J

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

50

51

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

KonTponbnas paborta Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
coeqrueHuin”

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I

XUMHYECKHUX 2eMEHTOB. IloHsaTHE O
Irpynmax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

52

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucTeMa XUMHUYECKHUX
aneMenToB [. 1. Mennaeneera

https://m.edsoo.ru/X9F1NR3U8

53

54

[Iepuoasl, rpynnel, MOATPYIIIBI
Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3ortomsl

https://m.edsoo.ru/NOMWWIJRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue IeKTPOHHBIX 000JI0UEK
aTOMOB 3J1eMeHTOB [lepunoanueckoi
cucreMsl J. 1. MeHaeneeBa

https://m.edsoo.ru/T9SYNVE8B2

56

XapakTeprucTuKa XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
ITepuoanueckoii cucreme /1. Y.

https://m.edsoo.ru/YIPO4OMDX




Meunpeneena

3nauenue [lepuoanueckoro 3akoHa st
pa3BUTHS HAyKU U npakTuku. /1. 1.

57 L https://m.edsoo.ru/SZD8XEQOP
MenneneeB — y4&HbIN, IIEIaror u
rpaKJIaHUH
PesepBHsiit ypok. O600ICHHE 1

58 cUcTeEMaTH3aIs 3HaHuH / https://m.edsoo.ru/ZCQTRP0O8Y
Bcepoccuiickas mpoBepodHas paboTa

59 HMonnag xumuyeckas CBA3b https://m.edsoo.ru/3SY1RJKVI
DIIEKTPOOTPULIATEITILHOCTh aTOMOB

60 https://m.edsoo.ru/HZA110EDS§
XUMHUUYECKHUX DIIEMEHTOB
KoBaneHTHast HemoysipHask XUMAYECKast

61 https://m.eds0o0.ru/9Y VR3FUXI
CBA3b

62 CreneHs OKUCIIEHUS https://m.edsoo.ru/RA6CVXM66
OKHUCINTEIHLHO-BOCCTAHOBUTEIILHEIE

63 https://m.edsoo.1u/ZXNCA7DOZ
peaxiuu

64 OKHUCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/QPS46Z5PU
KonrtponsHas pabora Ne4 o reme

65 «CTtpoeHue aroMa. XUMUYECKAsI CBA3bY https://m.edsoo.ru/FTIZFO9WF
/ Beepoccuiickas mpoBepouHas paboTa
KoBajieHTHas MOJIIpHAst XUMAYECKast

66 https://m.edsoo.ru/EOL3MT2AE
CBS3b
Peseprubrit ypok. O6001eHuE 1

67 CHUCTEMAaTH3alus 3HAaHUH 110 TEME https://m.edsoo.ru/4RH7M35NF
«CtpoeHne atoma. XMMHYECKAs CBSI3b)»
PesepBurblii ypok. O0001IEHIE U

68 p P Ul https://m.edsoo.ru/7DNRBZ948

cUcTeMaTHu3anus 3HaHUU
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9 KUIIACC

Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOB /1. H.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEePBBIX TPEX MEPHUOJIOB

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEIECTB

https://m.edsoo.ru/WTOIWRA2Q

Buasl XuMHU4eCKOH CBSA3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK
Konrtponsnas padora Nel o treme

«[ToBTOpEHNUE U yriayOIeHNe 3HaHui
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca»

https://m.edsoo.ru/UI4YS5SCFRV

https://m.edsoo.ru/J4X87ZN212

Knaccudukamnms xumuaeckux
peaKkIuii o pa3IuYHBIM NMPU3HAKAM

https://m.edsoo.ru/X8XAE7E2]

ITonsiTHE O CKOPOCTH XUMHYECKOU
peakuu. IIoHATHE O TOMOTE€HHBIX U
TeTEPOrE€HHBIX PEAKIIMIX

IIoHsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIHUEC HA CKOPOCTH
XHUMHYICCKOM PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/6VLXCYY7N

https://m.edsoo.ru/H4FH7NZNM




10

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE
peakiuu

Teopust 37EKTPOTUTUYECKOMN
muccouuanuu. CUibHbIe U cialble
AIEKTPOIUTHI

https://m.edsoo.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

11

12

13

14

HoHHbIE ypaBHEHHUs peak Ui

XVMMHYECKHE CBOWCTBA KUCIIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOIUTUYECKON
JUCCOLIMALIUU

XVMMHYECKHE CBOWCTBA COJIEH B CBETE
npejcTaBieHuit 0o
AIIEKTPOJINTUYECKON JTUCCOLIMALIUN

ITonsTHE O THIpONM3E CONEN

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

16

17

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

[TpakTuyeckas padora Ne 1.
«Pemenne 3xcriepuMeHTaIbHBIX
3a/1au»

KonrtponsHas pabora Ne2 o treme
«OIIEKTPOINTUYECKAS TUCCOLMALINS.
XVMMHYECKUE PEAKIIMH B PACTBOPAX)»

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFH]T4

https://m.edsoo.ru/9RKLZDNUX

18

OO0mras XxapakTepucTHUKa rajJoreHOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
xJjopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoa. CoJisiHast KUCI0Ta,
XMMHYECKHUE CBOMCTBA, MOJyYCHUE,
IIPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M




20

21

22

[TpakTrueckas padota Ne 2 o Teme
«lonmydenue COIAHON KUCIOTHI,
W3y4EHUE €€ CBOUCTBY»

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaKHHﬁ, €CJIM OOHH U3
PE€arcHToB J1aH B H30BITKE

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpynnsl

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VNMWKERSEP

23

ANnoTpornHbie MOAU(DUKALIUU CEPHI.
Haxoxnenue cepsl u €€ coelMHEHUN
B IIpUpOJIe. XMMUYECKHE CBOWCTBA
cepel

https://m.edsoo.ru/CX10EUSPO

24

25

26

27

CepoBoaopoj1, CTpOCHHUE,
¢uznyeckue 1 XuMUYECKHE CBONCTBA
Oxkcunsl cepbl. CepHast KHCIIOTA,
buznyecKre 1 XUMUYECKHE
CBOICTBa, MPUMEHEHHE

XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CIoco6a
MIOJIyYEHUS CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIleH Cpelibl COEAUHEHUSIMU
cephl

Brraucienne MaccoBOM 40U BRIXO1a
MPOAYKTA PEAKIUU

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO0m1as XxapakTepucTUKa JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Ipupo/ie, Gu3nIecKue u

https://m.edsoo.ru/WAHRMB976




29

XMMHYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue u
XMMHYECKHE CBONCTBA, MOTyYCHUE U
NpUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas padora Ne 3 o reme
«[Tony4yenue amMmmuaKa, U3y4eHUe ero
CBOMCTB»

https://m.edsoo.ru/JORP64IF]

31

32

33

34

A3OTHas KHUCIOTa, e€ Ppusnueckue u
XUMUYECKHE CBOKCTBA

Hcnonp30BaHne HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX
ynoOpeHnid. XuMu4eckoe
3arps3HEHNE OKPYKAIOIIEH cpeibl
COCMHEHUSIMH a30Ta

®ochop. Oxeun docdopa (V) u
docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOICTBA, MONy4YCHHE

Ucnonb3oBanue pocdaTtos B
Ka4yeCcTBE MUHEPAJIbHBIX y100OpEHUH.
3arpsi3HEHUE IPUPOTHON CpeIbl
docharamu

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacipocTpaHEHHE B
npupoje, Gu3nYecKue 1 XuMHIECKHe
CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcupl yraepona, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA.
DKojoruyeckue npooIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriaeposa (IV)

https://m.edso0o0.ru/OXQAPGNCF




37

38

VrobpHas KACI0Ta B €€ COMTH

[IpaxTuueckas padora Ne 4 o reme
"[TonydyeHue yriekucaoro rasa.
KauectBennast peakuus Ha KapOoHaT-

HOH

https://m.edsoo.ru/OHQHD6IPA

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHauanbHBIE MOHATHS 00
OPraHUYEeCKHUX BEIIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

https://m.edso00.ru/30TIZ109Z

40

41

42

Kpemuunii u ero coequHeHus

[TpakTuueckas pabota Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«BaxHeie HEMETalIbl U UX
COCIUHCHHUS

KonTponbnas pabota Ne3 mo teme
«BanHeiie HeMeTaIbl U UX
COE€TUHEHUS

https://m.edsoo.ru/75JXNHOIS

https://m.edsoo.ru/O7E8D0D77Z

https://m.edsoo.ru/S85J9UGH3

43

44

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
AJIIEMEHTOB — METAJLIOB.
Merannuueckas CBA3b U
MeTaJuIMuecKasi KpucTauinueckas
pewmérka. Pu3nyecKkue CBOMCTBA
METaJIOB

XUMHYECKHE CBOWCTBA METAJLIOB.

DNEKTPOXUMHUYECKUH psift
HaNpsHKEHUH METaJIoB

https://m.edsoo0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

45

O61mue crnocoOb! MOTyYeHUs
MeTtaiuioB. CrutaBel. Beraucienus mo
YPaBHEHUSIM XHMHUUECKHX PEaKIui,

https://m.eds00.ru/G54GDQI2D




€CJIM OOWH U3 pCar€cHTOB COACPKUT

pUMECH

46 [ToHsiTHE O KOPPO3UU METAIIIIOB https://m.edsoo.ru/4AFIGDOWOW

47 IIenmounsie METaIbI https://m.edsoo.ru/X1B4BPUW?2
OKcHIbl U TUAPOKCUIBI HATPUS U

48 A APOKCHAB HATP hitps://m.eds00.r/Q4DX0G3U9
KaJius
[IlenouHo3eMeNbHBIC METAJIIBI —

49 . . https://m.edsoo.ru/REOCDY0K6
KaJIBIIMI U MarHui

50 Baxueiiime coeIMHEHN KaJlbIUA https://m.edsoo.ru/CJRO6CMZA
O00011IeHNE U CUCTEMATHU3AIUS

51 . https://m.edsoo0.ru/OSPXGG1BE
3HAHUU
JKécTrkocTh BOIBI M CIOCOOBI €6

52 https://m.edsoo.ru/ WEMBFTTTP
yCTpaHCHHUS
[TpakTuyeckas padora Ne 6 o Teme

53 "XEcTKOCTh BOABI 1 METOOEI €€ https://m.edsoo.ru/NFIROKBS8J
ycTpaHeHus "

54 AmroMuHAH https://m.eds00.ru/9ZJ8RDITV
AwmdoTepHBIE CBOIICTBA OKCHIA

55 Gotep e htps://m.edso00.ru/NISKIIOJ5
THJIPOKCHUIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKCHUIBI, THAPOKCHUIBI M COJTH XKeje3a

57 A AP a https://m.edsoo.ru/1RTUBLAMP
(IT) n xene3a (III)
O000I1IIeHNE U CUCTEMATHU3ALHS

58 B https://m.edsoo.ru/NAON6HGKZ
3HAHUHI
[IpakTuueckas padora Ne 7. Permenue
HKCIIEPUMEHTATBHBIX 33124 TI0 TEME

59 https://m.edsoo.ru/ZN7GOQSMX

«BaxHeu1me MeTajuibl ¥ X
COEIUHEHUS»




Brraucnenus no YpaBHCHHAM

XUMHUYCCKUX peaKLII/IfI, €CJIM OJUH U3

pPEareHTOoB J1aH B U30BITKE WU

60 1 https://m.edsoo.ru/AYD2HESIY
COJICPXUT pUMecH. Beruncnenus
MacCOBOM JI0JIM BbIXOJa MPOAYKTA
peakuuu
O00011IeHNE U CUCTEMATHU3ALHS

61 N 1 https://m.eds0o.ru/BSTOVTKOP
3HAHUU
KonTponbnas paborta Ne4 o teme

62 «Bakueunime MeTaIbl U UX 1 https://m.eds00.ru/703C804GN
COETUHEHU S
BemectBa 1 MaTepuansl B

63 B B P 1 https://m.eds00.ru/OFI32JMTO0
IOBCEIHEBHOM KU3HU YEI0BEKa
XUMHYECKOE 3arpsAa3HeHne

64 . P 1 https://m.edsoo.ru/9ANGYEYQI
OKPY>KaIOIIIEH CpeIbl
Posb xuMuu B pelieHnu

65 p 1 https://m.edsoo.ru/180203Y28
9KOJIOTHYECKUX MPoodIemM
PesepBHEIil ypok. O000IIIEHNE U

66 p P \I,H 1 https://m.edsoo.ru/DT1BAS5U4
cUCTeEMAaTH3aIusA 3HAHUI
PesepBHEIiil ypok. O000IIIEHNE U

67 p P \I,H 1 https://m.edsoo.ru/P52TJIZNXV
cucTeMaTu3anusa 3HaHUi
PesepBHrblii ypok. O0001IEHIE U

68 P P \I,H 1 https://m.edsoo.ru/TMK36TJZG
cucTeMAaTU3aIus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
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