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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MOPECTaBICHUE O MEJsAX, OOIIe CTpaTteruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpeayCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUHU, ONPENEIAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro  Mpolecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATEILHOCTH O0O0YyYaromerocsi Mo OCBOCHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEpPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsia HA €MHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepkKaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coAepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUH 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS IMOCJIEI0BATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOoMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aroluid Mupy,
«buomnorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amava y4eOHOTO TpenMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaKHEHUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHi, B (OpMUPOBAHUHN U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIILHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSITEILHOCTH, OCBOGHUHM TNpaBUi O€30IacHOTO OOpalleHHss C BEUIECTBAMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE 11T, KaK:

— (QopMHpOBaHHE HHTEJIEKTYyadbHO pPAa3BUTOM JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIbHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alaTHPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM JKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIECHUE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUSA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o00meNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOMH
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHHA OOBSICHATH M OILICHUBATH SIBJICHUA
OKpY’KaIOIIero MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYeHHBIC MPH HU3YUCHHUH
XMMHH, TPUMEHATh UX IMpPU PEIICHUU MpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NMOHMMAaHUS [EHHOCTH XUMHYECKHMX 3HAHWW [UIsI BBIPAOOTKH HKOJIOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3yYeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHast Macca. MaccoBast A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas pPEeakus U €€ MPU3HAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpAaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: ¢ MOMOIIbI0 MAarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBApEHHON
COJIM, HaONIOJEHWE W  ONUCAHUE  pe3yJbTaTOB  MPOBEACHHS  OMNbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucimopon — 3ieMeHT U MpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoAe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu rTopeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — auioTportHas MoAUGUKAIIS KACTOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIe ¥ HEHACBIMIEHHBIE PACTBOPBL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHWM: IIETOYM U  HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertawioB H. H. bexkerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTHuecKas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEETICHUE COCPKaHUs KHUCIOPOAa B BO3AYyXE, MOJIYyUYCHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpallleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONKMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACNO3HABAHWUE M H3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOJbI C METAJLUIAMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJICIOBAHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI.

IHepuoauueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE M MIECJTOYHO3EMEIIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas ©  JiIuHHONEpuoAHas  (OpMbI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. DOU3WYEecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepunognueckoro 3axkoHa u [lepruoauyeckoit CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpakIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIsipHAss W HEMOJISIpHAs))  CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3y4eHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aHMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMX ECTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccuukamus, TMEePUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €JUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHYecKasi peaKkius

[lepnognueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKONW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMUYeCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKiuu. CocraBiieHue YpaBHEHHI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs auccounanuu. CUIIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€éHHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOM
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHSATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HeMeTaUioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLEcCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuidl  HOHHOro  OOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pacTliO3HABAHUE HEOPTraHUYECKUX
BECIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMEpe  XJiopa
(B3aUMOJIEHiCTBHE C MeETalaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIlHMe XJIOpUIbl U HX
HAXOXJICHUE B MPUPOJIE.

Oo6mas xapakrtepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HYECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuuyeckne). XHWMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKIUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
busznyeckre u XMMHUYECKHE CBOMCTBA, NOyyeHue U npuMenenue. Coiam aMMOHus,
uX pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOIIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHMHEPAJIbHBIX
yno0peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornHbele Moaupukauuu ¢docdopa, pu3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIIEHH  OKHUCJIEHHUSA.  YIJIEpoJd,  aUIOTPOIIHbIE
Moau(puUKalMM, PpacIpoCTpaHEHWE B MNpPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1y100anbHOrO MOTEIUIEHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAaX: )KHMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCITMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHuUsi B mnpupozge. OOmue mnpeacTtaBieHuss 00
okcusie kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 MCTIOIb30BaAHUS
CTPOUTENIBLHBIX MATEPUAJIOB B HOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAINUE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIB30BAHHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C O0Opa3llaMu XJIOPUAOB (TaJOTrE€HUOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, W3y4EHUE XHMHMYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, TPOBEICHNE KAUeCTBEHHON peaKIK Ha Cynbdar-
WOH W HaOJIOJeHHWEe TNpHU3HaKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK aimasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIIICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmogmyeckor cucreMe xumudeckux daeMmeHToB . N.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocOObl TIONy4eHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



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

[[lenoyHo3emenbpHbIE METAUIbI MarHMid W KalbLMH: IIOJIOXKEHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3nUecKue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHUs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIOMUHUN: TIo103keHKE B [leproindecKkoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXxoXAeHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMHHHUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXxJAcHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PENICHUE YKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxkneniue
METAaJlJIbl U UX COCAMHCHUS.

XUMHUA ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XU3HM YelloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeH cpeanl (MpeaeiabHas I0myCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHATUH, SIBJSIIOIINXCS CUCTEMHBIMHU JJISI OTJENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITHNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: ¢orocuHres, nbIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBAaThCSl CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTALMH U
pacIlIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOr0 OOIIECTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HHGpOpMaIHe o
MEPENOBbIX JOCTUXKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEJICTABICHUS O COIMAIBHBIX HOPMaX M MpaBWIAX MEXIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJ]lay, BBIMOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpPOlleCC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE U TIOCTYMKU CBOUX TOBApHUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH WU COCTaBIISIONINE
OCHOBY [IJI1 TIOHUMAHUSI CYIIIHOCTH HAYYHOM KapTUHBI MHUpa, TPEACTaBlICHUsI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHUI0 W TMO3HaHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIIO/IEHUSI TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHOM ASATENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMUA:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMUX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEH TPUPOJHON CPEIOM, I MOBBIIIECHHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUs TIJ00aIbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHsS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJbTaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBbIC YyIeOHbBIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO YYEOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIEC CBS3W MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUYECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEeMbIE€ B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3y4aEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCMHOJL30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PAa3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B IIpolecce Yy4eOHOM U
HCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCHl (B XOA€ Juajiora W (MJIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYKJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEIILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTb IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JCATEIBHOCTH IIPU  PELICHHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUM pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Yy4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUU C Yy4YETOM
MOJIy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS HAy4YHbIE 3HAHUS, YMEHUS M CHOCOOBI



NEUCTBUN, chenupuIecKue I TPEeAMETHOW obmactn  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro UHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAUs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakin,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAsh KOBAJICHTHAsi CBS3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BelleCcTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCBHIBATh W XapakTepuszoBaTh TabMUuHyr0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OOJNBINIME TIEPUOJIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucTeMa XuMHYeckux diemednToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YHCIIO IEKTPOHOB
U pacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIHE XUMUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBPHON MEATCITHHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPEHHE, MOJCIMPOBAHHE, JKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClieIoBaTh  NpaBWJIaM  MOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaToOpHBIM  000pYJIOBaHMEM, a TaKXKe IMpaBuUiiaM OOpallleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO W COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCCOBOHM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakMmyc, dhenondraiend, METUIOPAHK U JPYyTrHUe).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH ~ 00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKUUMA HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInueckas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmysiaM, BUJ XUMUYECKON
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuonmueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OodbIIME NEPUOIbl, COOTHOCUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJJIGKTPOHHBIM CJ0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npeenax MaJblX NEPUOJIOB U TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUUYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHUS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHiA
MIOCPEAICTBOM COCTaBJICHUS JIEKTPOHHOTO OaiaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJB30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEpAllMU MBICIUTEIIBHON JEATeTbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNe, CHUCTEMATHU3alMI0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I U3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaO0IeHNe, MU3MEPEeHHe, MOJCIUPOBAaHUE, DKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHubie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [JOK
) 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | | bubmuorexa [JOK

HCOPTaHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u Ilepuoguveckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUN

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnubsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYeCKHe peaKIIuH
L1 [ToBTOpeHwue U yriaydlieHne 3HaHu| 5 | bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
) XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mias XxapakTepucTUKa XUMHUUECKIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 bubamorexa LOK
’ PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' pyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LOK
) . PYITIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIVHCHUS
Hroro no pazneny 25




Pazgen 3. MeTa/sIbI M BX COeTUHEHU S

. bubmuorexa [JOK
31 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTanibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazaeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoOe BpeMs 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeiibHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTo/1aX MO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUN U TIPUEMBI | bubnuorexa [JOK
oOpareHust ¢ J1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa 110
https://m.edsoo.ru/ff0d2a6c¢c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U crOXHBIE BEIIECTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 momorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
HIMIH A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocUTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBJICHUS. bubnuorexa [JOK
XumMmuyeckas peakis https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBusl MPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKux peakimii
18 (coenuHeHUs, pa3I0KeHUs bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O000mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUH
20 KontponsHas padora Nel mo reme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIAN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoObl oTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMBIIJ_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI iro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
ITpakTruyeckas padora Ne 3 o Teme
26 «[Tony4yenne u coOupaHue KHCIOpoaa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnorexka [JOK
BelecTso. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnyeckre 1 XUMUIECKHE CBOMCTBA bubnmnoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTax " CO
TUITHE © ICHETOTAx 1 cobx https:/m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lomy4yenne u coOupanue BOAOPOA,

HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpEma, KoauuecTBa
33 BEIIIECTBA rasa o ero u3BeCTHOM bubmmorexa [IOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
Ypas PEAKIUTIL I https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 dOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
UHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbleHHbie
37 Y HEHACHIIIEHHbBIE pacTBOPHI. MaccoBas bubmmorexa [OK
B PacTBEOPRL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHrE PaCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [TOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cocTaB, Ki1accuuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue nu XuMHYECKHUE CBOMCTBA bubnnorexka HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubmmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIaTypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 3a/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
43 I'eneTnyeckas cBA3b MEXKY KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o0061IeHre U crucTeMaTu3alus 3HaHu!
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneena
bubnmoreka [JOK
53 Ilepuozsl, TpymnIIbl, MOATPYIIIBI 1

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aTOMOB 3JieMeHTOB [lepuoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucteMmsl [. 1. MenaeneceBa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUsA HayKu U npaktuku. /. 1. bubnnorexa [HOK
MenneneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnnorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 MonHas xumueckas CBAse https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHas XMMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneup okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakumnu https://m.edsoo0.ru/00adb076
64 OKucnuTeny U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK




«CTpOCHI/IC aromMa. XUMHUYECKas CBA3b»

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

66 PesepBHelit ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6001eHue 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O60011IcHIE 1 | bubnnoreka HOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3aKo0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB JI. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHYECKHX 3JICMEHTOB 1 bubmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukaius u HoMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBSA3U U THIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanust XauMuaeckux 1 bubmuorexa [JOK
pEeaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnnorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpPBI, BIUSAIOIIKNE HA CKOPOCTH 1

XUMHUYECKOHN PCaKIn U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHU

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopust 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubmmorexa [IOK
A HHATIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubnmnorexa LIOK
P peakd hitps://m.edso0.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLHAIIIHI
XUMHAYECKHUE CBOKWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 NpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsgaTue o ruaponanse coiei bubmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTEeMaTU3aLUs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas pabota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIIHAIIUSI bubnnorexa LIOK
p & HHATI. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 XI/IMI/I'—IGCKFI)/Ie CBI;ﬁCTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubmuorexa [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCIOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoi, CTpOEHHUE, bubnuoteka [JOK
¢du3nyeckre U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTA,
25 ¢duznyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIy4EHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeabl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBO JOJIH BBIXOIa bubmuorexa [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuUCTHKA SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckue u

https://m.edsoo.ru/00adeea6

29 XHMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorera [JOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «lTonyuenre aMmMuaka, U3y4eHHUE ero bubmorera [JOK
e > YA https://m.eds00.ru/00adf180
CBOICTBY»

31 A3oTHas KuCI0Ta, e€¢ (PU3NIeCKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U CoOJEi
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa [TOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMHU a30Ta
®ocdop. Okeua pocdopa (V) u

33 @ocgo pHaSI KI/ICJ'I((£)Ta (bQ)I/l:m(qe)CKHe " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
HUcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUI. bubnmoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraeposaa, ux Gpuzndeckue u bubnnoreka [HJOK

XUMHUYECKUE CBOVICTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHasg KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[Tony4yeHue yrieKucaoro rasa. bubnnoreka HOK
KadectBenHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAX KakK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAIBHBIX 3314 10 TEME bubnuoteka [JOK
«BaxHeinye HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTposasnas padora Ne3 no teme
42 «BaxHeiye HEMETaTbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0el8
COETMHEHUS»
OO0mas XxapakTeprucTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
METa/UINYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. PuU3n4ecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIPsHKEHUN METaJIOB

https://m.edsoo.ru/00ael 156




OO0mue crnocoObI MOTYYEHUS
MeTaimioB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubmnorexa [IOK
yp PeaKiui, https://m.edsoo.ru/00ae1156
€CJIIM OJWH U3 PEAreHTOB COJNIECPKUT
puMecHu
bu6mmoreka [IOK
46 TlousTie 0 KOpPPO3UU METAIIOB
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeEIbHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmnorexa [IOK
4 H https://m.edsoo.ru/00aec15e8
51 O00011IeHNE U CUCTEMATH3AIMS
3HAHUN
50 JKEcTKOCTh BOJBI U CITOCOOKI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTEL BOIBI 1 METOMEI €€ bubnnorexa LIOK
" n a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 N —— bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuorexa [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIC3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG U CUCTEMAaTHU3aLH
3HAHUU
[IpakTuyeckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«BaxHeue MeTaljibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUid, €CIIM OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM /101U BbIXOJa NPOAYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHUHN
KonTponbnas pabota Ne4 o reme
62 «BaxxHe#mme MeTaIbl ¥ UX
COCTMHECHUS
63 BemecrBa u maTepuainsl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYKaIOIe Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0o0mIeHNE U bubmmoreka [IOK
CHUCTEMAaTU3alUs 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHHE U bubmuorexa [JOK




‘ cHcTeMaTH3amus 3HaHuH

68 PesepBublit ypok. O6o0mieHne u
CHCTEeMaTU3alus 3HaHUI

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

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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