


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®OI'OC OOO, a Takxe Ha OCHOBEe (QenepanbHONl paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEnoaaBaHusl yaeOHOTo npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOILIeH cTpaTeruu
oOyuyeHHus, BOCHUTAHUSI W Pa3BUTUA OOyYaIOIIUXCA CPEICTBAMU Yy4eOHOTO
npeaMera, YCTAHABIINUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coiepXKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C YYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHHUs IPEeAMETa U OCHOBHBIX
BHJIOB Y4COHO-ITO3HABATEIILHOM JEATEIIbHOCTH OOYyYalolmerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHME XWMHH CIYKUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATBHOM EJUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JIeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NS TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0yYaroUInxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K ECTECTBEHHO-
-Hay4HbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJOTHYECKOE
oOpa3oBaHHe 00YUYaIOIIUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATHN
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TmpenctaBieHUd 00 AIEKTPOTUTHYECKOW JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBIIONHSS (GYHKIUU OOBSICHEHHS W IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOTYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISIOUICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» u «PuU3nKaA. 7 KIacc.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro mpenMera COCTOMT B (POPMHPOBAHMHM CHCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3AKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHMPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHYECKHUX PEaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUI U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
JESATEIbHOCTH, OCBOCHMM IIPaBUJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LIEJIH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HalpaBJCHHOCTh OOy4YeHMsI Ha CHCTEMAaTH4YEeCKOEe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIbHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB IEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYaIOIEr0 MHpa, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHUMAaHUSl LEHHOCTU XUMUYECKUMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAarOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUS XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHayaIbHBIC XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JOBEKa. XUMUS B CHCTEME HayK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemecTs. [lonsaTHe 0 MeTonax MO3HAHMS B XMMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECEH.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocHTeNBHAs MOJEKYISpHAs Macca. MaccoBas A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COCTUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, OOMEHA).

Xumuueckuii IKCcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu 0oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYJAOBAHHEM, U3YUYCHHE U OMHCAHWE
(¢u3MUecKuX CBOMCTB O0O0pa3LOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTOM) SIBJICHUM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoielicTBrE xkene3a ¢ pactBopoM cosd meau (II),
U3y4YEeHHE CIOCOOOB pa3elieHHs CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

BaxkHeiue npeacTaBuTe I HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — anmeMeHT W mpocroe
BenlecTBo. HaxoxkaeHue kuciaopoga B mpupone, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropeHus). Oxcunapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIy4eHHUST KUCIopoda B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOU(GUKALNS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — asnemMeHT m mpocrtoe BemectBo. Haxoxxkaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMHUUYECKHUM YPaBHCHUSIM.

dusnyeckue CcBouMcTBa BOABl. Boma kak pactBoputenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpupoJZie U B KU3HU 4yenoBeka. KpyroBopot Boabl B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyomnue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusmyeckue ©U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [loyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue comen.

['eHeTnueckas CBsI3b MEXKY KJIaCCaAMU HEOPIraHUYECKUX COCTMHEHMUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXE, MTOIYUYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOWMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalieHusl TOpeHHs (MmoXxapa), O3HaKOMJIEHHe ¢ oOpasllaMu OKCHIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojehcTBre Bojoposa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAHUE OCOOCHHOCTEM PACTBOPEHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJICOMATEPUAIIOB),



UCCIIEIOBAaHHE O00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOYEH,
u3ydyeHue B3auMopeiicTBusa okcupa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpan3aluH, IOIYyYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIAacCU(PUKAIUM XUMUYECKHUX diemMeHTOB. IloHsiTue o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHbBIE METAJLIbI,
rajJore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnognueckunii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEpPOB IEpHoOAa U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM 1 Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTHsA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIAUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKUUi
(ropenue, peakliiy pa3IoKEeHUs], COSTUHEHUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBJISIETCS 4YE€pe3 MHCIOJIb30BaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOINIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuii 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUsi U HUX
COCMHEHUN B COOTBETCTBUU C TOJOXKEHHUEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3TudHbIM MPU3HAKAM (TI0 YUCTy
W COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. llonsitue o xkaranuse. [lonsTue o xumMuueckoM paBHOBecur. PaKkTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIC YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O TMApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOIMPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOLUMALMU KHUCIOT, IIEJIO0YEe U COJeHr
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TIPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHHUs, COSCTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJsnibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHbIe CTENEeHU oKucieHus. CTpoeHrne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJAEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOJAOPOZA HA OPraHW3M 4YeJiOBEKa. BakHeuIme XJIOpuIbl U UX
Hax0XJICHUE B MPUPOJIE.

Oo6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(MUKAIIIN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3nueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST KJjacca KHUCJIOT W cruernududeckue). XHUMHYECKUE PEaKInu,
JeXalue B OCHOBE IPOMBIILIEHHOTO CIOCOo0a MOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs! pEAKLUs Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHMI B MpHpPOAE. XHUMUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COECIMHEHHSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkrue u XMMHUUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (U3MYECKue U XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYecKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHUE BO3/AyXa, NOuYBbl U BonoémoB). docdop,
ayoTpornuele Monupukanmuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciora, Pu3ndecKkue U XMUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, pPAcIpOCTpaHEHWEe B MpuUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKHUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM 4YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCITMHEHU.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJy4CHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemausi (IV) u kpemuueBor kucinore. CHIMKAThl, X UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MmacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3MUecKrue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPUAOB (TajJOTE€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEpHUAIOB), HAaOIIOIEHNE Tpoliecca OOYITIMBaHUs caxapa Mo JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKHUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEECHNE KaUeCTBEHHOM peaKIuu Ha cyJibdat-
UMOH U HaOJIo[eHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HMX COEOAUHEHUH (BO3MOXKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX ya0OpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKUCIIOrO rasa, NpoBEJACHHE KAYeCTBEHHbIX peakluil Ha KapOoHaT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTtasiibl M MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meramnueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKHUE CBOMCTBAa MeTaiioB. OOmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[IlemouHble METAJIBL: MOJOXKEHUE B lleproanyeckoil cucTeMe XMMUYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJIECHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe mIEeNOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbHbIE METAJUIBI MarHuid MW KalbLMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUeCKUe U XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXxoXAeHWE B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. DuU3nYecKHe u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI M con xkenesa (11) u xemnesa
(IIT), ux cocras, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3yJIbTAaTOB KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOR),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOGrOEHNE M OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHMUS.

XUMHA M OKPYKAOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakiuil B ObiTy. IlepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpeibl (MpeaenabHas AOoMmyCcTUMast
KOHIIeHTpalus BemecT, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€H NMpH HM3yYeHHMH XUMHUHU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaAHMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsii, NPOBOJHUKHU,
MOJyIPOBOHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOydYeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMHN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX ILICHHOCTHBIX OPHEHTALUU W
pacILIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluei o
IIEPENOBBIX JOCTHKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro0 BOCIIUTAHUS:

NPEACTABICHAST O COLMAIBHBIX HOpPMax M IIpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOW JEATENbHOCTH NpU
BBINIOJIHEHUH YYEOHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMIPOLECCE OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKUM U COCTaBIISIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYpPON, JOCTYMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JIFO0O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUU U
HEIPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

HMHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHE K TPYyAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo(]ecCHoHaIbHON IeITEIFHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buU3nYeCKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH HX PEIICHHS TMOCPEICTBOM METOJOB XUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIICHAYYHBIE TMOHATUS (3aKOH, TEOpHs,
TIPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay4YHOUW KapTUHE MUpPA, U YHUBEPCAJIbHbIC YueOHbIE JCICTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE OOECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX ()aKTOB M SIBJICHHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCEe TMO3HAHMS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ JJIEMEHTAa), XUMHYeckas (opMysna U ypaBHEHHE
XUMHYECKON PEeaklMK — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 pe3yjbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4yHbIE METOJbl M 3aMpOChl MPU MOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBINOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMpPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTUMANBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce ydyeOHOHl u
UCCIIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIC NeHCTBHA:

yMEHHUS 3aJlaBaTh BOMPOCHI (B XoJie¢ Juanora W (WUiU) JIUCKYCCHM) IIO
CyliecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUsI y4eOHOIro COTpYAHMYECTBA CO CBEPCTHHKAaMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ LITYpMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTAaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUKA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyuYEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBIICHHON LETH, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHIO 0053aTeIbHOrO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAlOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kyiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHATHUI: aTOM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIII0BOU I(DEKT peakiiuni,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIcia Ilepuonnueckoro 3akona JI. W. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmmuueckux snementoB 1. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PaCTIpPEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIHMH
BEILIECTB, 0 TETUIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYEHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasi pPeaKiusi, XUMUYECKasi CBSA3b, TEIIOBOM 3PQeKT
peakuuu, MOJb, MOJSIPHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUuH, MPEAeIbHO JOMyCTHUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA MPU ONMKMCAHUY BEIIECTB U X MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIEIATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpEeNEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaATh
Tabnuunyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas mnoiarpynmna (A-rpynmna)» v «mnoOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieyieHue HX MO0 DJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMIl ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, TIO0 TEMIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX JJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUDUYECKUE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢opmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpY/JOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYEHUI0O W COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIECKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMI0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosnvecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIE (LM (POBbLIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMHUYECKHE TIOHATHS
Xumus — BakHas 00J1IacTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [IOK
IPAKTUYECKON JIEATEIBLHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BerecrBa n xumMuueckue 15 1 bubnunoreka LIOK
peaxkiuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3pes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmnoreka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsitue o kucinorax g 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 | | but6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XumMu4decKkas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKkIu
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 | Bbu6mmotexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAST JUCCOLIHALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI H HX COeIMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTepruCcTHKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpe croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUIIe MEeTaJUIBI U UX COeIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Paznen 4. Xumus 1 oOKpyKammas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XuMuUM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeecTa 01.09.2023 = https://m.edsoo.ru/ff0d210c
) [TonsiTre 0 MeTO1axX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU 07.09.2023 = https://m.edsoo.ru/ff0d227¢
[IpakTuueckast padora Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBL bubnuorexa [JOK
3 1
oOparteHus ¢ 1a00paToOpHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTteie BemecTBa U cMecH. CriocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [TOK
A . PHMEp 15.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIM)»
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa HOK
4 21.09.2023  https://m.edsoo.ru/ff0d2a6c¢
7 XuMHUUYeCKue dJI€MEHTHI. 3HAaK! | bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX IEMEHTOB 22.09.2023 = https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOKHBIE BEIIECTBA 1 bubmorexa HOK
P B 28.09.2023 = https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa HOK
yp Y 29.09.2023  https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumudaeckas opmyiia. BameHTHOCTB bubmorexa HOK
pMyJIa. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 06.10.2023 = https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOrO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU 12.10.2023 | https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [JOK
MonsipHas macca 13.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBIICHHUS. bubmuoreka [JOK
XuMu4ecKas peakuus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui 20.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrancnenus konmmaecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSAM XUMHYECKHUX bubmorexa HOK
HI . P 27.10.2023 | https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX peakinui
18 (coenuHeHus, pa3oKEeHHS bubmorexa HOK
8 P ’ 09.11.2023  https://m.edsoo.ru/ff0d3{34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHuukoneauct. O6o0IeHNE U bubmorexa HOK
H e Hvl 10.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHU3aIrs 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnorexka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIMIY 16.11.2023  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubmmnorexa LIOK
Bo3ayxa. Kucinopon — sneMeHT u 17.11.2023 = https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

CrniocoObI noty4eHust KUCIopo/ia B

22 J1a00paTOPUH M IPOMBIIIJIEHHOCTH bubmorexa HOK
patop P ' 23.11.2023 = https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
du3nyecKne 1 XMMUYECKUE CBOMCTBA
23 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
PoAia (peartt ’ 24.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPaBHEHUH, DK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHX PEAKIIHIX
TormBo (HedTh, yroiib U METaH).
25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €r0 bubmorexa LHOK
P AR, 01.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomydenue u coOupaHue Kuciopoaa bubmmorexa [TOK
y . p poad, 07.12.2023 = https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBONCTB»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoe 08.12.2023 = https://m.edsoo.ru/ff0d4dd0
)3 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 TlonsaTue o KMCIOTaxX U COJISIX bubmorera [TOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOA0OPOia B bubnmoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTrdaeckas pabota Ne 4 o Teme
31 ((l?IOJI YEHHE 1/112:061/1 aHue BoJIopoaa bubmorexa HOK
Y P AOPOAd, 22.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUYCHHUC CTO CBOMCTBY»



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraznpo 28.12.2023  https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BCII[CCTBA I'a3a II0 €ro U3BECTHOM bubmorexa [TOK
B . y 29.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00bEMY
Brruncienus o05EMOB ra3oB IO
34 aBHEHHIO PEaKIIM Ha OCHOBE 3aKOHA bubmorexa LOK
P .. peait . 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ira30B
35 ®du3nuecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI 12.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKaTOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacklleHHbIE
37 u HiHaCBI peHHI)II;) aCTBOPBI B bubmorexa [TOK
5 P PP 19.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas [10J1s1 BEIIECTBA B PaCTBOpE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpurorosienne pacTBOpoOB ¢ bubnuoreka [IOK
onpeneNnEHHON MacCOBOU 10IEN 25.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIICCTBAY
39 Konrtponsnas pabora Ne2 o teme bubnnorexka [JOK
«Kucnopox. Bonopoa. Bona» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[TonyueHue n XuMU4YeCKrUe CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX Bubmmorexa LIOK
’ p 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHUJIOB
47 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
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[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBaHMI 09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 16.02.2024 = https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéBIf I10JI ‘I)eHI/I}I XI/IMI/I‘IZSKI/IC bubmotexa [IOK
N YHCHI, 22.02.2024  hitps:/m.cdsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckast padora Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnorexa [HOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX 29.02.2024 = https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
43 I'enernueckas cBsA3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUI 01.03.2024  https://m.edsoo.ru/00ad9as50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUI 07.03.2024 | https://m.edsoo.ru/00ad9cb2
KonTtponbHnas pabora Ne3 no teme
50 "OCHOBHEIE KJ1aCChI HEOPTaHUYECKHUX bubmmorera [IOK
o P 14.03.2024  https://m.edsoo.ru/00ad9ela
COCIMHCHUI
IlepBBle MONBITKU KiacCH(pUKAITUN
51 XI/II\I/)II/I‘-IGCKI/IX 3JIEMEHTOB lq)IOHﬂITIHe 0 bubmorexa [TOK
' 15.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOTHBIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
52 Ilepnoanueckas cucreMa XUMUYECKIX bubmorexa LOK
PHOA 21.03.2024 = https://m.edsoo.ru/00ada52c
anemenToB 1. . MenaeneeBa
53 IIepuonsl, rpymisl, o TIIBI bubmorexa HOK
PHOZBL TPY > HOATPY 22.03.2024  https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atromoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl 04.04.2024  https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000JI0YECK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [TOK
05.04.2024  https://m.edsoo.ru/00ada6be
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHHIO B bubnuorexa [JOK
ITepuonnueckon cucreme /1. U. 11.04.2024 = https://m.edsoo.ru/00ada824
Menpeneena
3nauenwue [leproauveckoro 3akoHa
57 JUIS pa3BUTHS HAYKU U npakTuku. 1. W. bubnunoreka [JOK
MenieneeB — y4€Hblid, IEAAror u 12.04.2024 | https://m.edsoo.ru/00ada96¢e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKUX JIEMEHTOB 18.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa [JOK
19.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XuMU4ecKas bubnnorexka [JOK
CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenexb okucICHus 16.05.2024 = https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubmuoreka [IOK
peakuun 17.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmorexa HOK
23.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o reme bubnmuotexa [JOK
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«Ctpoenue aroma. XuMu4eckas 24.05.2024  https://m.eds00.ru/00adb486
CBSI3bY
66 PesepBHeiit ypok. O000mIcHNE U 1 bubnnoreka [HOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00adb33c¢c
67 PesepBHblii ypok. O6001IeHEe U | bubnmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001eHue u 1 bubmumoreka [IOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

Kosun4vecTBO 4acoB DJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

[Tepuonuueckuii 3aKoH.

| [Tepuonuueckas cucrema 1 bubnnoreka [HOK
XUMUYECKUX emenToB /. U. 01.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1 bubmorexa HOK

. 07.09.2023 |  https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYeCKOM CBS3U U THITBI | bubmuorexa [JOK
KPUCTAJUTMYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 IT 0 i 1 1
«IToBTOpeHue u yrioyOneHue 3HaHU 15.09.2023
OCHOBHBIX Pa3fIesIoB Kypca 8 Kiaccay

6 Knaccugukanus Xumuaeckux | bubnnorexka [JOK
peaKuuii 0 pa3IMYHbIM PU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa [TOK
PeAKIUH. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHIX
[TonsiTHe 0 XMMHUYECKOM

8 aBHOBecuU. DaKTOPHI, BIUSIOIINE 1 bubmorexa HOK
P ' PPl . 28.09.2023  https://m.edsoo.ru/00adc28¢c

Ha CKOpPOCTH XHUMHYISCKOM PCaKkuu u
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu 29.09.2023 = https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKOIN
10 nccorranyu. CHIbHBIE U cl1a0ble Bubmaorexa ITOK
A HHat. 05.10.2023  https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 Hounrie ypaBHEHUS PEAKIINI buGnnorexa LIOK
P peartt 06.10.2023  hitps://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023 = https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 bubnnorexa LIOK
bt . 13.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 IlonsTue o rmapoanse cojei bubmmnorexa [IOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHUH 20.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemenne skciepuMEHTAIIBLHBIX Bubmorexa ITOK
p 26.10.2023 @ https://m.edsoo.ru/00addbfa
3aga9dy
KonrtponsHast padora Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIINAIINI bubnnorexa LIOK
P a AT 27.10.2023 | https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)»
18 OO01mas xapaKTeprCcTUKa raJIOTeHOB. bubnuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 09.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopoa. ConsiHasi KUCIIOTa,

19 XUMHYECKHUE CBOMCTBA, MOJyYCHUE Bubmmorexa [TOK
> oY ’ 10.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomydeHnne constHOM KUCIOTHI Bubmmorexa [TOK
y B . ’ 16.11.2023  https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKUX PEAKLUH, €CIIH OUH U3 bu6mmorexa LIOK
peartittiL 8 17.11.2023  https//m.edsoo.ru/00ade48s
peareHToB J1aH B U30BITKE
) OO01mmas xapakTeprCcTUKA SJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 23.11.2023  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
” Haxoxnenue cepbl 1 €€ coeMHEHU I bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA 24.11.2023  https://m.edsoo.ru/00ade64a
Cepbl
24 CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
¢u3nyeckre 1 XUMHUYECKHE CBOICTBA 30.11.2023 ' https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3znuecKkrue 1 XUMUYEeCKHe bu6mmorexa LIOK
N 01.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XHUMUYECKUE PEAKIINY, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHYECKOE 3arps3HEHUE 07.12.2023 = https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
27 Brrunciaenne MaccoBoil 10K BBIXOda bu6mmorekxa [IOK
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MPOAYKTA pEaKLUU 08.12.2023  https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHUKa 3JIEMEHTOB

)3 VA-rpynnsl. A30T, bubnuoreka [IOK
pacrpoCcTpaHEeHUE B IIPUPOJIE, 14.12.2023  https://m.edsoo.ru/00adeca6d
(du3nUecKre U XUMUIECKIE CBOHCTBA
AMMuak, ero ¢puznyeckue u

29 XUMHYECKHUE CBOMCTBA, MOJyYEHUE U bubmorexa OK

> oIy 15.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padora Ne 3 o Teme
30 «Ilonyyenrne aMMuaka, U3y4eHue ero bu6mmorexa [OK
N y 13y 21.12.2023 = https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA 22.12.2023 = https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHECPATBHBIX

32 o0peHuii. XuMHUUYECKOe bubmmorexa [TOK
YAOOP ’ . 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHMSIMU a30Ta
®ocdhop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe u bubmmorexa [TOK

p N 29.12.2023 = https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOTyUYEHNE
Hcnonb3oBanue GocaToB B

34 KauecTBE MUHEPATbHBIX YIOOPEHHUIA. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 npu E g ;H3;iec;ie11XHMquCKHe bubmorexa [TOK

PHPOAS, 12.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunsl yraepojaa, ux pusndeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuoreka [JOK

36 DKoJoru4eckue npooIemsl, 18.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)
37 VYronbHas KUCI0Ta U €€ COu bubmorexa HOK
19.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losyyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- 25.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaIbHBIC TOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBAX KaK O bubmorexa [TOK
26.01.2024 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIJIepoaa
40 Kpemuuii u ero coequHeHus bubmmorexa LHOK
01.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
no teme «BaxkHele HeMeTamibl 1 02.02.2024 = https://m.edsoo.ru/00ae0bf2
HUX COCTUHEHUS»
Kontponbnas padota Ne3 no teme
42 «BaxHeie HeMeTaIbl U UX bubmorexa [JOK
08.02.2024  https://m.edsoo.ru/00ae0el8
COCTMHCHHS
OO1as xapakTepucTUKa
XUMHYECKUX DJICMEHTOB —
43 MeTauioB. MeTtayumdeckasi CBA3b U bubnmoreka [JOK
MeTaJUIM4eCcKasi KpUCTaUIndecKas 09.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKre CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJIOB.

44 OIEKTPOXUMHUYECKUH P, buGnnorexa LIOK
P . PAA 15.02.2024 | https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re crocoObl MOTYyYSHHS
MertauioB. CiaBel. Belunciienus 1mo
45 aBHECHUSIM XUMUYCCKUX PEaKU buGnnorexa LIOK
yp DCAKIUIH, 16.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IlonsTue o KOppPoO3UU METATIIOB bubnmnorexa LIOK
pp 22.02.2024  https://m.cdsoo.ru/00ac1278
bubmuoreka [JOK
47
[Henoursie merael 29.02.2024  https://m.edsoo.ru/00ac14b2
43 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus 01.03.2024  https://m.edsoo.ru/00aec14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA U Maroui 07.03.2024 @ https://m.edsoo.ru/00ael5e8
50 Bakueiiime coeauHeHU KaJIbINA bubmmnorexa [IOK
a H 14.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHre U CUCTEMAaTU3 AU
3HaHUH 15.03.2024
5 JKEcTKOCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUS 21.03.2024  https://m.edsoo.ru/00ae1886
[TpakTryeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOIBI I METOJEI €6 bubnnorexa LIOK
" a g 22.03.2024  https://m.edsoo.ru/00aclae8
yCTpaHEHUS
bu6mmorexa [IOK
4 A 7|
> ATEOMHUTHIH 04.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubnmuotexa [JOK
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TUIPOKCHUIA 05.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keseso 11.04.2024  https://m.edsoo.ru/00ac1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(IT) u xenesa (II) 12.04.2024  https://m.edsoo.ru/00ae35¢e6
58 O06o001IeHNne U CUCTeMaTU3AIUS
3HaHUI 18.04.2024
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnunoreka [JOK
o teme «BaxkHele MeTaJlibl U UX 19.04.2024  https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Boruncnenus no ypaBHEeHUsIM
XUMHYECKHUX PeaKIIHii, €CIIi OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuorexa [IOK
COAEPKUT puUMecH. Beruncienus 25.04.2024  https://m.edsoo.ru/00ael1750
MAacCCOBOM J0JIA BBIXOJa MTPOJAYKTa
peakiuu
61 O06o00611eHre U cucTeMaTH3alus
3HaHUI 26.04.2024
KonTtponbHas pabora Ne4 o reme
62 «BaxHenme MeTajliIbl U X 16.05.2024
COEJIMHEHU S
63 BemectBa u Mmatepuasi B bubnuotexa [JOK
MOBCEIHEBHOW )KU3HU YEJIOBEKA 17.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne bubmuoreka [IOK
OKpYKarolleu cpebl 23.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnorexa [JOK
IKOJIOTHYECKUX TPOOIEM 24.05.2024  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O000IeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O600mIeHHE 1 | bubnnoreka [HOK
CHCTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00adb33c¢c
68 PesepBHelil ypok. O6o0mieHue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaagkos C.A.,
AxkmmonepHoe oouectBo «M3aarenbctBo «IIpocBemienner

* Xumus, 9 knacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxunonepHoe o6mectso «M3narensctBo «lIpocsemienne»
METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

. T'abpuensn, O. C. Metoaunueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumust». 8 knace / O. C. I'abpuensin. — M. : [Ipoda, 2018. — 109.
[Mabpuensu, O. C. Meroaudeckoe nocodue k yueonuky O. C. 'aGpuensna
«Xumusy». 9 xnace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 108.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






