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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPECTaBIECHUE O IENAX, OOIIel CTpaTeruu
OoOydeHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4yeOHOTro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeelieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAEISIET KOJIMYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAENsIeT BO3MOXXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATENBHOCTH OOYYalomIerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  caMOpa3BUTUSI U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOM  JIESITENIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTra, KOTOpPBIM  SABISETCS  MeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

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

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XMMUUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyX aroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBICHATH M OICHUBATH SIBJICHUSA
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJig BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemiectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BewecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX HJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIECHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAHWE TMPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pasjiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (I1) nmpu HarpeBaHuu, B3auMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosr Meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLISAIUS, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBApEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctn meraimoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COAECPKaHUs KHUCIOPOAa B BO3AYXE, MOJIYUCHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACIO3HABAaHUE W W3YUYCHUE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 PAacTBOpA COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOTMBITKM KIACCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJhyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHas (moyisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU U3YYEHHM XUMHUM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAydyHbIH (akT, rUroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, Kalblusi H WX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3InvyHbIM MIPU3HAKaM (TI0 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIC YypaBHEHUsI peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu paslioKeHHUs, COCIUHEHMS ), paclOo3HABAHUE HEOPraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHW3M YEJOBEKa. BaxkHeWlme XJIOopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crnenududeckue). XUMHUYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHMSIMU cepbl (KHCIIOTHBIE JOK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoicTea. KpyroBopot a3ora B mpupone. AMMHUak, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHue, QU3HUYEeCKUe U XUMHUYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MO4YBbl U BojxoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA >KUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM 4YEJOBEKa. MarepuallbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTenbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3laMu XJIOPUAOB (TaJOr€HUI0B), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOM peaKInu Ha cyabdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHME W M3Y4YCHUE CBOMCTB aMMHaka, MPOBEJACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEakinii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XUMUYECKHUE CBOMCTBa MeTaiioB. OOmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTampl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAIbI MarHuidi MW KalblMK: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucremMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJbIlUsl M HATpUs C BOJOW (BO3MOXKHO HCIIOJb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (1), HaGnroAEHNE U OMMCAaHKE TIPOLIECCOB OKpAIIUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUSI.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MeXnpeaMeTHBIX CBsI3€d MpH WM3yYeHHMH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCu(pUKalusi, NEPUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAaAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUINCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUE o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW EATETLHOCTH TNpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJCHHE W IIOCTYIIKM CBOMX TOBApHUILEW C NO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABISIOLINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MM03HABAaTEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMA TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIIO/IEHNs TIpaBU  OE€30MacCHOCTH TMPH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble NPU U3YYEHUU XUMMH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHHsI PYKOBOJCTBOBAaThCA UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLNII, TUIIOTE3a, (PaKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbIE NeUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAIMA XUMHUYECKHUX BEIIECTB W XUMHUYECKHX DPEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUS (MIPEIMETHBIC U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SIBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3374 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0KHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MTO3HABATEJIbLHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
PacCKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHUW: aTOM, MOJIEKYJa,
XAMUYECKUN 3JIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JIT XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBHOCTh, CTEICHb OKHCIICHUS, XWMHUYECKas
peakius, KiacCu(pUKaIMs PeaKIuil: Peakiiud COCANHCHHS, PEaKIINU Pa3I0KEHUS,
peakiMy 3aMeIleHUs, peakIuu OOMEHa, SK30- U DSHIAOTEPMUYECKHUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, siApo aToMa, SJICKTPOHHBIM CIIOM aToMa, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IOHATUN U PUMEHSTH 3TU
IIOHATHS IIPU ONIMCAHUU BEILIECTB U UX MPEBPAILICHUN;
MCIIOJB30BaTh XMMHUYECKYI0O CUMBOJIMKY ISl COCTaBlieHUs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS] DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
OTIpeZICIEHHOMY KJIACCy COCIMHEHHM 1o QopMysaMm, BHUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;
packpeiBath  cMbicn  Ilepuwommueckoro  3akona JI. WM.  Mennaeneena:
JEMOHCTPUPOBATh  IIOHUMAHHWE  IIEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT MX IOJIOKEHUS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHHS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4E€HUS, 3aKOHAa ABOTAIpO;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyio (opmy Ilepuomnueckoit cuctembl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«mmobounas moarpymma (b-rpymma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmune «llepuonuueckas cucrema
xumuueckux sneMeHToB [l. M. MenaeneeBay C YMCIOBBIMUA XapaKTEPUCTUKAMHU
CTpOEHHUsI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



KJIAaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWMYECKHEe  BEIleCTBa,
XUMHUYECKHUE PeaKkiuu (M0 YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHbIX
KJIAaCCOB, TOATBEPKAas OMNHMCAHUE TMPUMEpPaMH MOJIEKYJSPHBIX ypaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaYECTBEHHOT'O COCTaBa,
BO3MOKHOCTH NMPOTEKAHUSI XUMHUECKUX MIPEBPAILECHUI B Pa3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (hopMyJie COCIMHEHHS, MaCCOBYIO
JIOJII0 BEIIECTBa B PAacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO XUMHUYECKOU

peaKIuy;
IIPUMCHATh OCHOBHBIC OIICpPAIlMM MBICIUTEIBHON JEITCIIBHOCTH — aHajlu3 H
CHUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEMAaTH3alINI0, KIaCCU(DHUKAIUIO, BBISIBICHHUC
NPUYUHHO-CJICICTBEHHBIX CBSI3€ii — JII1 W3YYCHHS CBOWCTB BCINECTB U

XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUHbIC METOAbl MO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIEIOBaTh TMpaBWIaM TIOJIb30BAHUS XHMMHUYECKOW TMOCYyAOW UM JabopaTOpHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUJIaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSIMUA TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJYYEHUIO W COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJIICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTh XHUMHUYECKHE DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XHUMHUYECKHI 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, DJICKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUUYECKas
peakiysi, XMMUYECKasl CBSI3b, TEIJIOBON 3PPEKT peakinu, MOjb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS IHCCOLIMAIUS,
peakiuu MOHHOTO OOMEHa, KaTalIu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJIEHUE, aJJIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTMYECKas),
KpUCTAJUTMYECKasl peléTKka, KOppo3us METAJUIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenpbHo gonycrumas konueHnTpanus [I/1K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX MOHATHI U IPUMEHSTh 3TU
MOHSATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JUJIsi COCTaBlieHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTPEJENATh BAJCGHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKHUX DJEMEHTOB B
COEIMHEHUSX Pa3JIMYHOrO0 COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHHWH 1o (opmyiaM, BHJI XHUMHYECKOW CBs3M (KOBaJieHTHA,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHHSX, 3apsj] HOHA IO
XUMHUYECKON (hopmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPaX HEOPTAHUYECKHX
COCJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbIci  [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TMOHWMAHKE: OMUCHIBATH M XapaKTEePU30BaTh TAOIMYHYIO
dbopmy Ileproguyeckoil cUCTeMbl XMMUYECKHX DJIEMEHTOB: Pa3ivyarTh MOHSATHUS
«rnaBHas noArpynna (A-rpyrrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OONBIIME TEPUOJbl, COOTHOCUTh OOO3HA4YEHHs, KOTOpPbIE HMEIOTCS B
NEPUOIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DSJIEMEHTOB (COCTaB W 3aps] sijapa, oOllee 4YHUCIO 3JIEKTPOHOB U
pacrpeiefieHue UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U X COCJAMHEHUN B MpENEsiax MaJbIX IIEPUOJOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIIMPOBATh  XMMHUYECKUE  DJIEMEHThl, HEOPraHWYeCKHE  BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerioBoMy d(h(eKxTy, M0 H3MEHEHUI0 CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CreU(UUECKUEe XUMUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXHBIX  BEIIECTB, TMOJTBEpKJas OMNHCAaHUE MpUMEpaMu
MOJIEKYJISIPHBIX U HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHUYECKON IUCCOLMALMM KHCIOT, ILIEI0Yer U
COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHA, YpaBHEHHUS
peakuuii, MOATBEPKIAIOIIMUX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA OCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

POTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3TUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peaKkIuu;



cOOIOIaTh TIpaBWjIa TOJB30BAHHUS XHMHYECKOW TMOCYyIOH U J1ab0paTOpHBIM
o0opyZ0BaHUEM, a TAK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSIMA TIO BBINIOJHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yIIeKUCIIOro ra3a);
MPOBOAUTL PEaKIMU, IOATBEPKIAAIOMINEC KAauyeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
HM3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAllUd MBICIUTEIIBHOM JEATEILHOCTH — aHalIu3 H
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBA3€U — I U3yYEHUs CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUM,
€CTEeCTBEHHO-HAyYHbIC  METOJbI IIO3HAHHMS —  HAONIOZeHHE, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I DJIeKTpoHHbIe (LM (ppoBbIE)
n/n NMPOrpaMmbl Bcero OHTPOILHBIC paKTiteckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Paznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusi — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHYECKON 5 2 buGmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro no paszeny 20
Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BellIECTB
21 Boznyx. Kucnopon. ITonsitue 06 6 bu6mmoreka [JOK
' OKCHIIax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax u 8 1 bu6nuorexa [IOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIacChl 11 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasueny 30
Paspnen 3. [llepnoanuecknii 3axkon u Ilepuoanyeckas cucrema xumudecknx 3j1emeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
[lepronnueckuii 3aKOH U
31 [lepuoaunueckas cucrema 7 bubmuorexa [IOK
' XUMUYECKHX 351emMeHToB J[. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHne aToma
39 XuMmudeckas CBA3b. 8 1 bu6nmoreka [JOK
' OKHUCIUTENBHO- 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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCIIbHBIC PCAKITUN

HWroro no paszaeny 15 BHGJ_IHOTeKa LOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 BHGJ_IHOTeKa LHOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
n/n NMPoOrpaMmblI Bcero OﬁﬂTpom’m’le %aKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHeE PeaKIUu
11 [ToBTOpeHue u yriaydieHne 3HaHUH OCHOBHBIX 5 1 bubnmoreka [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka HOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubnmnoreka HOK
' XUMHUYECKUE PEaKIluu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnmnoreka HOK
' aneMeHToB VIIA-rpynmbl. ["asiorensl https://m.edsoo.ru/7f41a636
06
e | S e ; prmorea 10¢
' PYHIRL. L-€p https://m.edso00.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bu6nuoreka [IOK
- 7 1
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.4 BJIeHl\ieHTOIf IVAl-DrpyHm)I VYriepoa u KpeMHUI 8 1 2 bubmoreia HOK
) https://m.edso0o.ru/7f41a636
U UX COCTUHEHUS
Hroro no pazneny 25
Pa3zgea 3. MeTajuiibl M1 MX COeAMHEHU S
. bu6nuoreka [IOK
4
3.1 Obmue cBOHCTBA METAILIOR https://m.edso00.ru/7f41a636
3.2 Baxxuelimme MeTauibl U KX COSIUHEHUS 16 1 2 bu6nuoreka [IOK



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

HWroro no paszaeny 20
Paszpnen 4. Xumus M oKpyxaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro no pasueny 3
PesenBHOC BhEMSL 3 bu6numoreka [IOK
P P https://m.edsoo.ru/7f41a636
68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
n/n Tewa ypoka Bcero Kontponbueie - Ipaxtuieckne u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoTshI pecypes
1 [Ipenmer xumuu. Poiap XuMuM B KU3HU 1 0 0 bu6mmoreka [IOK
yejloBeka. Tena u BeliecTBa 05.09.2023  https://m.edsoo.ru/ff0d210c
2 [loHsATHE O METO/IaX TTO3HAHUS B XUMUU 1 0 0 06.09.2023 Egggﬁ;f;;gg}?m 42276
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTtele BemecTBa U cMecd. CrocoObl 1 0 0 bu6mmoreka [IOK
paszueneHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue Bu6morexa LIOK
5 cMeceii (Ha TIpEMepe OYHCTKHU TIOBAPEHHOI 1 0 1 19.09.2023  https://m.edsoo.ru/ff0d28c8
COITN)» o T '
bu6mmoreka [JOK
6 ATOMBI H MOJICKY b1 1 0 0 20.09.2023 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bu6mmoreka [IOK
XAMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIOKHBIE BEIIECTBA 1 0 0 Bubmiorexa IJOK
27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. Bumorexa LIOK
10 Xuwirieckas gopmyiia. Banentsocrs 1 0 0 04.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUYECKUX IJIEMEHTOB - — '
11 OTtHocHTEIBHAS aTOMHAs Macca. 1 0 0 bubmmorexa [JOK



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
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https://m.edsoo.ru/ff0d2eae

OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca

10.10.2023

https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COeIMHECHUU 11.10.2023| https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. MossipHast bubnunoreka [HOK
Mmacca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 duznyecKkue 1 XUMUYECKHE SBICHUS. bubmuoreka [JOK
XHUMHYECKast PeaKIys 18.10.2023 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusl NpOTEKaHUs bubnmoreka [JOK
XUMUYECKUX PEaKIui 24.10.2023 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [JOK
XUMHYECKUE YpaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
17 Brruncienus: KoauvyecTBa, MacChl BEIIECTBA bubmuorexa [JOK
M0 YPaBHEHUSIM XUMHYECKUX PEaAKITUil 07.11.2023 https://m.edsoo.ru/ff0d5708
Kitaccupukanuss XUMHUYEeCKUX peaKIIHid
18 (coemuHeHus, pa3IoKCHHS, 3aMeIICHUS, 08.11.2023 Egggﬁr?:cﬁ)ggﬁfo 4334
oOMmeHa) o T '
M. B. JIoMOHOCOB — y4€HBbIii-
bu6mmoreka [JOK
19 OHIIICTONCAHCT: O606HjeHHe . 14.11.2023 https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAaHHHA
20 KonTponbHnas pabora Nel no Teme bubnnoreka [JOK
«BeniecTBa U XUMUYECKUE PEAKLIUH 15.11.2023| https://m.edsoo.ru/ff0d4290
Boznyx — cmechk razos. CocTaB Bo3ayxa.
o bu6mmoreka [IOK
21 Kucnopon — sement i npocroe 21.11.2023  https://m.edsoo.ru/ff0d448e
BenecTBo. O30H
®du3nvecKue U XUMUYECKUE CBOMCTBA Bubmorexa [OK
HOIHOTEK
22 KHCJI0pOJIa (pEAKIIMH OKHCICHHUS, FOPEHHC). 22.11.2023 https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 OKCHIAX T " '
CriocoO0BbI MOTy9IeHHST KHCIIOPO/Ia B
bubmuorexa [JOK
23 J;Ia6opaTopm/1 11 IPOMBIIILICHHOCTH. 28.11.2023  https://m.edsoo.ru/ff0d497a
PUMEHECHHE KHCIIOPO/Ia
24 TennoBoii 3¢ hekT XuMudeckoil peakium, bubnnorexa [JOK

IMMOHATHEC O TCPMOXUMHNYCCKOM YPaBHCHHUH,

29.11.2023

https://m.edsoo.ru/ff0d4790
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9K30- 1 SHAOTCPMHUUYCCKUX PCAKIUAX

TormnmmBo (HedTh, yroib 1 METaH).

25 3arpsi3HEHUE BO3/TyXa, CIIOCOOBI €T0 Bubmaorexa ITOK
’ 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHIS
26 dlonyemne n cobupane senopors Bu6miorera LIOK
T oHP poAa, 06.12.2023|  https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTB)
7 Bonopox — 3neMeHT U IpocToe BELIECTBO. bubmumoreka [IOK
Haxosxnenue B mpupojie 12.12.2023 https://m.edsoo.ru/ff0d4dd0
28 ®du3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa 13.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KkucIOTaX M COJNISIX bubmorexa LJOK
19.12.2023 https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPOia B bubnnoreka [JOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4ddo
I 04
3 dlonyeme n cobupane sotoposa uGiorera LIOK
i 1P AOpoaa, 27.12.2023  https://m.edsoo.ru/ff0d4f42
M3YyYEHUE €r0 CBONCTBY
. " bu6mmoreka [IOK
32| Mospreiii 00bEm rasos. 3akon Asorazpo 09.01.2024|  https://m.edsoo.ru/ff0d542e
B N
o | Do et o Busmorea 101
- Y 10.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA MK 00BEMY
B N
3 ypasmenmio peakum na ocnons sacona BuGmiorera LIOK
N . 16.01.2024 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Du3nYeCcKue U XUMUIECKHE CBONCTBA BOJIBI bubmorexa LIOK
17.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTie 06 bubnuotexa [JOK
WHIUKATOpax 23.01.2024| https://m.edsoo.ru/ff0d59e2
37 Bona kak pacrBopurens. HacelleHHbIE U bubnnorexa [JOK
HEHACHIIIICHHBIC PacTBOPHI. MaccoBasi 7O 24.01.2024  https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PACTBOPE

[IpakTuueckas padora Ne 5 o reme

38 «IIpuroToBiieHHE PACTBOPOB C bubnmoreka [JOK
onpeieIEHHON MacCOBOM J10J1ei 30.01.2024| https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA»

39 KonTtponsnast padora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Bogay» 31.01.2024| https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, bubmuoreka [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMHUYECKUE CBOWCTBA

41 KHCJI}:)I;HI)IX OCHOBHBIX U aM(POTEPHBIX bubmorexa LIOK

’ 07.02.2024| https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHMsI: COCTaB, KIaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa 13.02.2024 https://m.edsoo.ru/ff0d67ca

43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnnorexa [HOK
OCHOBaHUM 14.02.2024 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccuduxarmus, bubnuorexa [JOK
HOMEHKJIaTypa 20.02.2024, https://m.edsoo.ru/ffOdfee2

45 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnorexka [JOK
KHCJIOT 21.02.2024, https://m.edsoo.ru/ffOdfee2

16 Conu (cpenHue): HOMEHKIIATypa, CoCOObI bubnmnorexa [JOK
MOJTYYeHUS, XUMHUYECKUE CBONCTBRA 27.02.2024,  https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenune

47 JKCIIEPUMEHTAJBHBIX 33124 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bubmuorexa [JOK
HEOPraHUYECKUX COCAMHEHUI 05.03.2024,  https://m.edsoo.ru/00ad9a50

. bu6mmorexa [IOK

49 O6obmerye 1 cneTeMATH3AIMS SHAHUH 06.03.2024|  https://m.edsoo.ru/00ad9cb2

50 KonTtponbHast padota Ne3 o treme bubnnorexa [JOK
"OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 12.03.2024 https://m.edsoo.ru/00ad9ela
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coenuHeHun"

[TepBbIe MOMBITKY KIIACCHPUKAITUU

51 XHUMHYECKHX 2JIEMEHTOB. IToHsITHE O bubmiorexa LHOK
) 13.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
2 | Do ot et Busorea 101
o 19.03.2024 https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuonpl, rpymmbl, TOATPYIIITHI buGmuorexa LIOK
’ ’ 20.03.2024  https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnuorexa [JOK
H3otomnsl 02.04.2024,  https://m.edsoo.ru/00ada342
s | Coommemeom e e Busmorsa 101
PHOA o 03.04.2024, https://m.edsoo.ru/00adaébc
MenneneeBa
o | D o e Busorea 0K
PHOA 09.04.2024  https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneesa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnoreka [JOK
MeHnneneeB — y4€HBIN, IEATOT U 10.04.2024  https://m.edsoo.ru/00ada96e
rpakJTaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnorexa [JOK
XUMHYECKHX 3JIEMCHTOB 16.04.2024| https://m.edsoo.ru/00adaab8
59 HNonHas xuMuyeckas CBI3b Bubmiorexa IJOK
17.04.2024| https://m.edsoo.ru/00adac34
60 KoBaneHTHast mossipHasi XUMUYECKas CBS3b Brbmaozexa [IOK
23.04.2024| https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMUYeCKas bubnnoreka [JOK
CBSI3b 24.04.2024| https://m.edsoo.ru/00adaab9
62 Crenedb OKACIEHUS Bubmiorexa HOK
30.04.2024| https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
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peaxkiuu 07.05.2024  https://m.edsoo.ru/00adb076

64 OKHCIHUTENN U BOCCTAHOBUTEIHN 1 Bubmorexa IOK
08.05.2024  https://m.edso00.ru/00adb076

65 KonTtponsnast padora Ne4 o reme 1 bubnuoreka [IOK
«Ctpoenue aroMa. XMMUYECKAsI CBSA3bY 14.05.2024  https://m.edsoo.ru/00adb486

66 Peseprublit ypok. O6o0mIeHnE 1 1 bubmumoreka [IOK
cucTeMaru3anus 3HaHuil 15.05.2024 https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
CcHUCTEeMaTH3aIus 3HAaHUI 21.05.2024  https://m.edsoo.ru/00ad9cb2

68 PesepBHblit ypok. O6o0m1IieHNE U 1 bubnnorexa [JOK
cHUCTEeMaTu3aIus 3HAaHUI 22.05.2024, https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KVIACC

KonuyecTBo yacoB DJIEeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3ydennsi | 0Gpa3OBATEIbHbIC
padoThI padoTsI pecypesI
IT i !
1 cncteva xmscorns onewewrron 1 1. | 1 0 0 Bucmorexa LIOK
T 06.09.2023  https://m.edsoo.ru/00adb59e
Meneneena
, | osepoemsmesenaien || ; Bumorea 110K
p P 07.09.2023  https://m.edsoo.ru/00adb6b6
MIePHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnnorexa [JOK
HEOPraHUYECKHX BEICCTB 13.09.2023 https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 0 0 bu6mmorexa [IOK
KPUCTANINYECKUX PEIIETOK 14.09.2023 https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

i 1 1

5 «[ToBTOpEHUE 1 yriTryOIeHHe 3HAHUHA 0 90.09.2023
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukanus XuMHUECKUX peakiui 1 0 0 bubnnorexka [JOK
10 pa3JIU4HbIM IPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
n o

7 peascunm. Towsie o rovorernu 1 1 0 0 BuGmorera 11K
peartuti. 27.09.2023  https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKIMIX
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.

8 @DakTOopsl, BIUAIOIINE HA CKOPOCTh 1 0 0 bubnnoreka [JOK
XUMUYECKON PEaKIIUU 1 TTOJIOKEHNE 28.09.2023| https://m.edsoo.ru/00adc28c
XMMHYECKOTO PAaBHOBECUS

9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 0 0 bubnnoreka [JOK
peakmn 04.10.2023| https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIIUTUYECKON 1 0 0 bubnnorexa [JOK
mucconuanyi. CUIbHBIE U ClIa0bIe 05.10.2023| https://m.edsoo.ru/00adcd68
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3JIEKTPOJIUTHI

11 HoHHbIe ypaBHEHHUs peak i Bubmorexa IOK
11.10.2023 https://m.edsoo.ru/00add448
X N
12 ocHopamni  chere mpeacTapnenti oG BrGmorexa LIOK
N pedl 12.10.2023| https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
13 | mpotoramnumt of snapommmmGeRof BuGmnorera LIOK
peil B 18.10.2023 https://m.edsoo.ru/00add8b?2
JIUCCOLIUAIINT
14 [TonsTHe 0 THIpOIU3E COeH brbmiorexa LIOK
19.10.2023| https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 OBobmenue 1 CHCTeMATH3AIM SHAHMI 25.10.2023| https://m.edsoo.ru/00addd12
16 [IpakTuueckas padbora Ne 1. «Pemenue bubnnoreka [JOK
AKCIEPUMEHTAIIbHBIX 337121 26.10.2023  https://m.edsoo.ru/00addbfa
K 02
17 «SE;IF();) H(I))J}II;:HPES;T;N;CZS TI/Iealle im brbmiorexa [IOK
p A LA 08.11.2023| https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
| Somse s B 10K
puMEp 09.11.2023| https://m.edsoo.ru/00addfe?
xJjopa
X .
19 | rommcoann onoiiormn, nomaome Bumorexa LIOK
’ ya ’ 15.11.2023 https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IT 02
20 «IPI?;THZIG{(I:/IKeaZIOFJ)i?HOOT; IJ:EZCHE;)HTGMG brbmiorexa [IOK
i .. . ’ 16.11.2023 https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTBY»
B
21| xmmmccxins peastai, com oms i3 BuGnorexa LIOK
PCEaKIHH, A 22.11.2023| https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mas xapakTepucTuka 3J1eMeHToB VIA- bubnmuotexa [JOK

TPYIIIBI

23.11.2023

https://m.edsoo.ru/00ade64a
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AJNIOTPOITHBIE MOJU(PHUKAIINN CEPHI.

23 Haxosxnenue cepol 1 €€ coeTMHEHUH B Bubmorexa HOK
L 29.11.2023| https://m.edsoo.ru/00ade64a
npupoie. XMMUYECKHE CBOHCTBA CePBI

24 CepoBonopo, ctpoeHne, (pU3HIECKUue U bubnnoreka [HOK
XUMHUYECKHE CBOMCTBA 30.11.2023  https://m.edsoo.ru/00ade802

25 gﬁgﬁgige)i )S/I?\f[);l{‘?:CI:(I;IICeH:;(?%ICTBa buGmuorexa LIOK

’ 06.12.2023| https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XUMUYECKHE peaKklnu, Jiexalre B
| o rEmeemenor ot Busmorsa 101
y4 P ) . 07.12.2023| https://m.edsoo.ru/00adec8a
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH
Cpelbl COeIMHEHUSIMU CEPhI

27 Brruucnenune maccoBoii 1011 BbIXOAA bubnuorexa [JOK
MPOIYKTA PEAKIINHI 13.12.2023 https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3J1eMeHTOB VA-

28 rpynibl. A30T, paclipoCTpaHEHUE B bubnnoreka [JOK
npupoje, Gpu3ndeckue 1 XuMUYECKHe 14.12.2023  https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubnuoreka [IOK
CBOMCTBA, OJIyY€HUE U IPUMEHEHUE 20.12.2023  https://m.edsoo.ru/00adf004
IT 6ota Ne 3

30 lonysene avnaxa, wayserte ero Bu6mnoexa LIOK

Y > 1Y 21.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY

31 A30THas KuCnoTa, e€ pusnyeckue u bubnnorexka [JOK
XUMHUYECKHUE CBOWCTBA 27.12.2023 https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN

32 yaoSpewii. Xvieckoe aarpancie BuGmorexa LIOK
yAOOP o P 28.12.2023  https://m.edsoo.ru/00adf518
OKpY’Karolen cpeabl CoeTMHEHUSIMU
azoTa

33 dochop. Oxcun pochopa (V) u bubmmoreka [JOK
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docdopuas Kuca0Ta, PUINUECKUE U 10.01.2024  https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MHUHEPaJIbHBIX yﬂ(l())6p(1ﬁ)3HHﬁ 3arp;13(;11;me Eubmorexa LIOK
N i 11.01.2024| https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hochaTaMu
35 Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubnunoreka [HOK
¢bu3nyecKkrue 1 XMuMUYeCKHe CBONCTBA 17.01.2024 https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bubmuorexa [JOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM 18.01.2024  https://m.edsoo.ru/00adfebe
yraepoaa (IV)
37 VYronbHas KUCIOTA U €€ CoNn bubmmorexa LIOK
24.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuus Ha kKapOoHaT- 25.01.2024  https://m.edsoo.ru/00ae027e
noH"
I1 0
| D Bmorea 10K
P » 31.01.2024,  https://m.edsoo0.ru/00ae054¢
COEIMHEHMSIX YTiiepoJia
40 Kpemnuuii u ero coenuHeHus bubmorexa LOK
01.02.2024| https://m.edsoo.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
a1 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeinme HeMeTaIbl U UX 07.02.2024  https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
K 60Ta Ne3
o | Komommn pebor e o e Sumorea 10K
08.02.2024,  https://m.edso0.ru/00ae0el8
COCTUHCHHU S
06
| e Busmorea 101
i 14.02.2024  https://m.edsoo.ru/00ae103e

CBS3b U MCTAJJIMUCCKASA KPUCTAJUINYCCKAA
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pemérka. PU3NYECKUe CBOMCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAILJIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAPSHKEHUI buGmuorexa LIOK
15.02.2024  https://m.eds00.ru/00ae1156
METAJIJI0B
OO6mue crnocoObl MOTYYeHHS METAJUIOB.

45 CmuiaBbl. BerunciieHust 10 ypaBHEHUSIM bubnmoreka [JOK
XUMHUYECKUX PEaKIUi, €CIIH OJUH U3 21.02.2024  https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 [ToHsATHE O KOPPO3UM METAJLIIOB bubmmorexa LIOK

22.02.2024 https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK

47 [Herotrre MeTais! 07.03.2024, https://m.edsoo.ru/00ael4b2

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust bubmmorexa LIOK

13.03.2024  https://m.edsoo.ru/00ael14b2

49 IllenoynO3eMEIBbHBIC METAJIbI — KAJIbIIUH bu6mmoreka [IOK
M MarHui 14.03.2024| https://m.edso0.ru/00ae15e8

50 Baxxneimme coeTMHEHNS KaJIbITHS bubmiorexa HOK

20.03.2024| https://m.edsoo.ru/00ael5e8

51 O0001IeHrEe U CHCTEMATH3AIMs 3SHAHUH 21.03.2024

50 JKEcTKOCTh BOJBI U CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUsI 03.04.2024  https://m.edsoo.ru/00ae1886
I1 06

53| mEmemen momtnmcomr oF Bumorexa [{OK

" A a 04.04.2024, https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuorexa [JOK

54 Amomiimii 10.04.2024| https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnoreka [JOK
THAPOKCH]IA 11.04.2024, https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK

56 Keneso 17.04.2024| https://m.edso0.ru/00ae1d86
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57 Oxkcubl, THIPOKCUIBI U conn kene3a (1) 1 bubnunoreka [HOK
u xenesa (I1I) 18.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001eHre 1 cucTeMaTr3aIs 3HaHUIA 1 24.04.2024
[IpakTrueckas padota Ne 7. Permenue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubnunoreka [HOK
«BaxHennme MeTauibl 1 UX 25.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUsIM
o | Eamecnspmt emommes | Bumorra 10K
P o AeP 02.05.2024| https://m.edso0.ru/00ae1750
IpuMecHu. BerauciieHnst MacCcoBOM J10JIH
BBIXOJIa MPOJIYKTa peakluu
i 1
61 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 08.05.2024
KonTponbnas pabota Ne4 mo teme
i 1
62 «BaxuHenme MeTauibl 1 UX 15.05.2024
COCTUHEHUS
63 BemecTBa u Marepuansl B NIOBCETHEBHOU 1 bubnnorexka [JOK
YKU3HH YEJIOBEKA 16.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH 1 bubnuoteka [JOK
CpeIbl 21.05.2024, https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B pelIEHUN YKOJIOTUYECKUX 1 bubnnorexka [JOK
npobiemM 22.05.2024, https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
CUCTEMATHU3AINI 3SHAHUN 22.05.2024| https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600111eH1E 1 1 bubnuorexa [IOK
CUCTEMaTHU3aIusl 3HAHUU 22.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600111eH1E 1 1 bubnuorexa [IOK
CUCTEMaTHU3allisl 3HAaHUU 22.05.2024  https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

Xumus. 8 ki1.: KoHTponpHBIE U IpOBepOoUHbIe padoTh K yuebnuky O. C.

[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yiiakosa u

ap. - M.: JIpoda, 2007.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
abpuensa O. C., OctpoymoB U. I'. HacTonbHas kaura yaurens. Xumus. 9 k.

Metoaudeckoe mocooue. - M.: JIpoda, 2007.

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
https://infourok.ru

https://himiya-video.com
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