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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO o00mmero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe deaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMU MPENOJaBaHUsl Y4EOHOT0 mpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
IpeaycCMaTpuBaeT paclpeiesieHue €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJWYECTBEHHBIC U
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yibpTaTaM 00y4YeHUs XMMUU Ha YPOBHE 1IEeJIeH M3YUYeHUs MPEeMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIHOM JEATEIbHOCTH OOyYarolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI100aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYpPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUJICHUS U TBOPYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW  Y4eOHOW JIeSITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHMHM XUMHH OOECNeYMBaIOTCS crHelupuKon
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MpOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCSd U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpelcTaBlieHUd 00 AIEKTPOJUTHUYECKOW JMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCSA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIONHS (GYHKIMA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX NpeaMeTOB: «OKpyX aloluil MUupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWM OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEHUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B YUYeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHUE MPUOOPENH TaKHUE LU, KaK:

— (dopmMupoBaHHE HHTEIJIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTb OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yclioBUl, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpPYAIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OMbBIT, MOJYyYEHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUYECKUX OTHOLIEHUH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeco00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOLIEH IPUPOTHOM CPEIbL;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JaJbHEWUIIETO
oOyueHus.

OOmee YMCIO 4YacoB, OTBEACHHBIX I HM3YYEHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU YeNIOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BeniecTB. [loHsATHE O MeTOAax MO3HAHHS B XUMHUHU. UMCThIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCT aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemlecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBas 107l XHMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MosipHas Macca. B3auMocBsI3b KOJMYECTBA,
Macchl M 4YHCNIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rsl mo dopmynam
XUMUYECKUX COCTMHCHUH.

du3nyecKkre U XMMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XHMMHUUYeCKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTON) SBICHUH, HAOIIOIeHUE U
OMKCAHHE TMPU3HAKOB MPOTEKAHWS XWMHUYECKUX peakiuii (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4YEHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MPOBEACHNUE OYNCTKH TMTOBAPESHHOMN
CONIM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHUE MOJEJIeH MOJeKy
(I1IapOCTEPKHEBBIX ).

BaxkHeiilue npecTaBuTe/ M HEOPraHNYECKUX BellecTB

Boznyx — cMech razos. CocrtaB Bo3ayxa. Kucimopon — anemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3HUecKue M XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciopoga. CrocoObl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHEHHSIM.

duzndeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacehlllieHHble M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT BoZbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywoiue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatrypa oxcujoB. Dusnueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOJI0JICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUSI BO3HMKHOBEHUS U
MpeKpalieHusl TOpeHus (moXapa), O3HAKOMJIEHWE C oOpa3llaMh OKCHUIIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W U3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIeHHE 00pa3Il0B BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIOJB30BAaHUE BHJCOMATEPHUANIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuonuueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHUMHYECKAsl CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIMN XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yloT aM(pOTepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Teproanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenpaeneeBa. XapakTepuCTHKA XUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [leprnonnueckoro 3akona u [leppoandeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs) CBS3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporiecchl OKMCIIEHUs U BOCCTAaHOBIIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE TOHSATHUS: Hay4YHbIN (DaKT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, MepPUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE3/1bl, COJIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUIACC

BeiecTBo U XMMHUYecKasi peaKkius

[lepnognueckunii 3axoH. [lepuoandeckast cCuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BelIecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHMYeCKHUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMAYeCcKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
ypaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

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



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHHEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIC YypaBHEHHUs peakinuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakini Ha HOHBL. [[oHATHE O rUIpoNIH3e CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE 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 (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOlEcCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJEJIEHHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKeHUs, COCTUHEHMUs), pacTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUIlaMU, HEMETa/IaMH, IIeJo4amMu). XJIOPOBOAOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOPUIbl U HX
HaXOXJCHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAUGUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PUBHYECKHE U
XUMHUYECKUE CcBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W cChenupuieckne). XHWMUYECKHE pPEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOThI, KAUECTBEHHAs PEAKLIMs Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrtepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
busznyeckue u XMMHYECKHUE CBOMCTBA, MoMyueHue U mpuMenenue. Conu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3NUYEeCKUEe U XMUMHYECKUE
CBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPaIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH CPebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOuYBbl U BonoEMOB). docdop,
aJoTpornuele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUue MpOOJEMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3zoBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLECTBAX: )KMpax, OejKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCITMHEHU.

KpeMHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMOJIy4YE€HUE U
npumeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHus 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIIIEHHOCTH. BaxkHeline CTpouTeNbHbIE MaTepHallbl: KEpaMmHKa,



CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBa
rajJoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHUE C 0Opa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHus caxapa Ioj JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HaOJIOJieHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCINUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U M3YyUYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4UCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIIJICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJiibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxkeHus B llepmoamdeckor cucreMe xumudeckux daemeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaiuioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4YeHUs MeTauioB. [loHsTHE O KOppPO3WM METAIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mnpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUE B mpupone. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkemesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), menu (1), HaOIrOEHUE M OMTUCAHUE TIPOLIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenime
METAaJIJIbl U UX COCAMHECHUSD.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XW3HM 4YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 05KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeh cpeanl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpaIus BemiecTB, nainee — [1/IK). Ponb xumMuu B peneHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesrwcnpeomemmnuwie céasu



Peanuzamusi MEXNpeAMETHBIX CBS3€M MPU HM3yYCHHH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTHHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiacCUpUKAIKs, TEPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsij, MNPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbI€, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCHIUTATEJILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpUOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOI'0 OTHOLIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHEHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIIOBEJCHHE U IIOCTYIIKM CBOMX TOBApHUILEW C NO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH WU COCTABISIOLINEC
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIMMBIE i OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB U SIBICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JIOCTYMHBIMA TEXHHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJI€HHOCTH U YPOBHSA OOyuYeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaTbHOMN KU3HU;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPaKTHUYECKOMY M3yUCHHUIO TTpodeccuii 1 TpyJa pa3aTuyHoro poja,
YBOKEHHE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBLHOM e TebHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHUIM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTHYECKH II€JIE€CO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAHUE LIEHHOCTU 3I0POBOrO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, ISl OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PELICHUsS] MOCPEICTBOM METOJ0OB XHMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeAMETHBIX peE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopus,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBhIE OOECIeunBarOT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATESIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSIMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKHUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHBHBIC, JICIYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCE€ TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATh  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciieoBarTe/IbCKe AeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHMS, COCTABIISITE OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanmueii:

YMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH UH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpkKAaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl WHTepHETa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITAa B
00JaCTH  HMCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPON aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpATh ONTUMATIBHYIO (DOPMY MPEACTABICHUS HHPOPMAIUH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHarpamMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJle Juanora W (WiU) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJIOKEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThbl  IO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, YU4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJlyYEHUS! HOBBIX 3HAHHUU 00 M3yuaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBIICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 005S3aTeIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



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

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUM: aTOM, MOJEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM A (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY JUIS COCTaBICHHUS (HOPMYI
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH IO
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuoanyeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh T[OHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOMNbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHUYecKuXx d3yemeHToB J[. H.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIIUH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTEepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 1o ¢opmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeI0OBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJIOoN U
7abopaTOpHbIM 000pYy/IOBaHHEM, a TakKXKe TMpaBWiaM OOpalieHust ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOIYYECHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PAacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C TTIOMOIIBIO WHINKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

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

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP DEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEAeiabHO OMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHag noarpymma (A-rpynmna)y U «modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacripefiejieHue HX MO0 DJIGKTPOHHBIM CJO0sIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PeaKIuu
BEIIIECTB, N0 TEMJIOBOMY 3(P(HEKTy, M0 U3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XUMHUYECKHUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O ¢dopMyIie
COCITMHEHYsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0JaTh  MpaBuja  MOJB30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0opaTOpHBIM  00OpYyJOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIECKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OpOMUJI-,
uonu-, kKapOonart-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBoHavaibHble XMMUYECKHUE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHMS U 2 ’ bubnnoreka IIOK
MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJI0BeKa
12 BemectBa n xuMuueckue 7 | bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 15
Pa3pes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Boznyx. Kucnopoa. [Tonsitue 6 bubmuoteka [JOK
00 okcmagax https://m.edsoo.ru/7f41837¢
5 Bonopoa.Ilonsitue o kucnorax 5 | bu6nuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 2 | | but6mmoreka [IOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI but6mmoreka [IOK

2.4 . 14 1
HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 33

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu




3.1

3.2

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

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [ToBTOpeHue u yriyOiaeHue 3HaHuM 12 | bubnnorexa [JOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 10 bubnnorexa [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 7 | | bubmmoreka [JOK
’ XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro nio pazgeny 29
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpymmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 5 1 bubmmorexa [OK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop U ux 4 bubmmorexa [TOK
) PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 1 Bubmmorexa [IOK
' . PYIHIRE poA https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUSI
Uroro no pazgeny 21




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

o Bu6mmotexa [JOK
> Oomme croficrsa metannos . https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Bakneriie MeTamibl U UX COSIUHECHUS 7 https://m.edsoo.ru/7f41a636
Hroro no pazneny 9
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B Ba U MaTepHUaJIbl B )KU3HU YEJIOBEKA 2 bubnnorexa [JOK
. e P ! https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
P 7 bu6nmoreka LIOK
SIPBHOS BpENA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsbl
| [Ipenmet xumuu. [lousiTue o | bu6mmoreka [IOK
BCIIECCTBE. https://m.edsoo.ru/ff0d210c
[IpakTuueckas padbora Ne 1 «IIpaBuia
) paboThI B 1a00paTOPUU U TIPUEMBI 1 | bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
UucTteie BemecTBa 1 cMecH. CriocoObl
3 azJieJieHus1 cMecer. ArperaTHoe 1 bubmorexa HOK
pasit - ATP https://m.edsoo.ru/ff0d26ca
COCTOSIHHE BEIIECTBA.
[IpakTnueckas padora Ne 2
4 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
8 | {Ha TIPIVEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBApEHHOM COJN)»
5 Pu3znuecKrue U XUMUUECKHUE SIBJICHUSI. 1
6 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
Monekynbl 1 aTOMHO-MOJIEKYJIsIpHAsI
7 TeopHsi. 3aKOH IMOCTOSHCTBA COCTaBa 1 bubmmorexa [IOK
pHit. https://m.edsoo.ru/ff0d2a6¢
BEIIIECTB.
g Knaccudukanus Bemects. [Ipocteie | bubnuoreka [IOK
M CJIOJKHBIC BEIIECCTBA. https://m.edsoo.ru/ff0d2d50
9 OtHOcUTeNbHAs aTOMHAs Macca. 1 bu6mmoreka [IOK




OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

MaccoBas 101 XUMHUYECKOTO

https://m.edsoo.ru/ff0d323c
bubmuorexa [JOK

10 3JIEMEHTA B COCJUHECHUN https://m.edsoo.ru/ff0d350c
1 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnnoreka [HOK
YpaBHEHUS] XUMUYECKUX PEAKLIUN. https://m.edsoo.ru/ff0d3b88
12 CocrapieHue ypaBHECHUH
XUMHUYECKUX PEAKLUH.
13 THUIbl XUMHYECKUX PEAKIIUH.
14 O6o0061maroiiee TOBTOPEHUE IO TEME bubnnoreka [JOK
"BemectBa u xXumMuueckue peakuu" https://m.edsoo.ru/ff0d5708
15 KonTponbnas padora Ne 1 o teme bubnuorexa [JOK
«BemiecTBa 1 XMMHAUYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
PacnipocTpaneHHOCTH KUCIOPOIa B
16 MIPUPOJIE U €r0 PU3NYECKUE bubnnoreka [JOK
ceoncTBa. [lonyyenue kucinopozaa B https://m.edsoo.ru/ff0d448e
n1a00paToOpHH.
17 XUMHYECKHE CBOMCTBA KUCIOPOA. bu6mmoreka [JOK
ITonsatue 00 okcHmax. https://m.edsoo.ru/ff0d4614
13 BanenTtHocTh U cocTaBienue Gopmy
OKCHU/JIOB.
19 Bo3nyx. ['openue BemiecTB Ha
BO3JIyXE€.
[Tonydenue kucnopozaa B BuGmiorexa LIOK
20 MpoMBbIIIIEHHOCTH. [IprMeHenne
https://m.edsoo.ru/ff0d497a
KHCIIOpO/Ia.
)1 Bonopon. Ilonyuenue Bogoposa B bubnmoreka [JOK
nabopaTopuH. https://m.edsoo.ru/ff0d4dd0
22 DOu3nvecKkue U XUMUUYECKUE CBOMCTBA bubmuoreka [JOK




Bojopoaa. [I[pumenenue Boiopoaa u
MOJIyYEHHUE B IPOMBIIUICHHOCTH.

https://m.edsoo.ru/ff0d4dd0

73 — bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
24 Conu.
25 KucnotrHbie OKCHIBI.
26 dOu3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
7 Konuenrpauus pactsopoB. MaccoBas
JIOJIs1 PACTBOPEHHOI'O BEIIECTBA.
[IpakTuueckas pabora Ne 3 o Teme
)3 «ITpuroroBiieHnEe pacCTBOPOB C bubnnoreka [JOK
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEILIECTBA»
29 OcHoBaHUS. bubmorexa [JOK
https://m.edsoo.ru/ff0d59e2
30 O6o01maroiiee MOBTOPEHHE 110 TEME bubnnoreka [JOK
"Kucnopoa. Bogopona. Bona". https://m.edsoo.ru/ff0d5b40
31 KontponbHas padora Ne 2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
1 XapakTepucTrKa OKCUIOB U UX
XUMHYECKHE CBOMCTBA.
XapakTepucTruKa KUCJIOT, COJIeH U
33 OCHOBaHMH. X XumMuyeckue
CBONCTBA.
[TpakTuyeckas padora Ne 4. Pemenue
bubmuoreka [JOK
34 AKCIEPUMEHTAIBHBIX 3374 10 TEME

«OCHOBHBIE KJIACCHI HCOPraHN4YCCKUX

https://m.edsoo.ru/00ad9b7c




35

COCTUHEHUN
I'enernueckas cBsi3b MEKIY
KJIacCaMU HEOPraHUYECKUX
COETUHEHUN

36

[TpakTuyeckas pabora Ne 5.
DKCIepUMEHTAIIBHOE pEIICHUE 3a1a4
o Teme "['eHeTHYecKas CBSI3b MEXKIY
KJIaCCaMH HEOPTaHMYECKUX
coeuHeHun".

37

O6o06maroree TOBTOPEHHE IO TEME
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHui".

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

38

39

40

41

KonTponbnas padora Ne 3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHun"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHUYECKHUX 21eMEHTOB. [loHsaTHE O
rpymnmnax CXOAHbIX 3JICMCHTOB

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MeHnpeneeBa

XapakTeprUCTHKAa XUMHYECKOTO
3JIEMEHTA MO €0 MOJIOKEHUIO B
ITepunonnueckoii cucreme /. .
MeHnaeneeBa

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

42

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342




CrtpoeHue 31eKTpOHHBIX 000J10YeK
aTOMOB 3J1eMeHTOB [lepuoanueckoit

bu6mmoreka [IOK

43
cuctemsl /. 1. Menaeneena https://m.edsoo.ru/00ada6be
(rpacdmyeckue popmyIIbl)
CtpoeHue 371eKTPOHHBIX 000JI04eK
44 aTOMOB 3JieMeHTOB [lepunoauyeckoii bubnnoreka [HOK
cuctemsl [. 1. MeneneeBa https://m.edsoo.ru/00ada96e
(anexTpoHHBIE (HOPMYITBI)
CtpoeHue 31eKTPOHHBIX 000JI04eK
aToMoB 311eMeHToB [lepuonuyeckoit
bubmuorexa [JOK
45 cuctemsl J. 1. MenaenceBa
https://m.edsoo.ru/00adaab8
(3nexTpoHHO-TpaduIecKue
bopmyIBI)
Bunapl xumMnuueckou CBSI3H.
bu6mmoreka [JOK
46 KoBasienTHas cBs3b (HMOJIsIpHAst U
https://m.edsoo.ru/00adaab8
HEToJsIpHas).
47 KoBasieHTHas CBSI3b U MEXaHU3MBI €€ bu6mmoreka [IOK
o0Opa3oBaHHUsl. https://m.edsoo.ru/00adaab9
43 HNonnas xuMu4deckas CBsI3b U bubmuorexa [JOK
MeTaJJINYeCKasi CBS3b. https://m.edsoo.ru/00adac34
49 BaneHTHOCTP U cTeNeHb OKUCIICHUS bubmmorexa [TOK
’ https://m.edsoo.ru/00adae28
50 CrtpoeHnue TBEpAbIX BEIIECTB. bubnmoreka [JOK
Kpucranmnmueckue pemerku. https://m.edsoo.ru/00adb076
O6o0m1aroriee MOBTOPEHUE 110 TEME
51 "Ctpoenue aroma. XuMu4eckas
CBA3B".
52 Kontponbnas padota Ne 4 o reme bubnmuorexa [JOK




«Ctpoenue atoma. XuMHUeCKas

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

CBSA3bY»
53 PesepBHelil ypok. O600mieHue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
54 PesepBHeIil ypok. O600IeHHE 1 | bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
55 PesepBHrlit ypok. O6o01ienue u | bubnnoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
56 PesepBHbIil ypok. 0606?1eHHe u |
CUCTeMaTH3alus 3HAaHUH
57 Pe3epBHEIiT ypoK. O606£HCHHC " |
CHUCTEMaTHU3aIlus 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl
| [ToBTOpEHME M cucTeMaTU3aIuUs |
3HAHUM.
) Motk - eIMHUIIA KOJINYeCTBa | bubmuorexa [JOK
BEIlICCTBa. https://m.edsoo.ru/00adb59e
bubmuorexa [JOK
3 Momnsipaas macca. 1
P https://m.edso0.ru/00adbGb6
4 Pacuetsl no ypaBHEHUsIM )
XUMHYECKHUX PEAKIUM.
bu6mmoreka [JOK
5 MonspHbiii 00bEM rasa. 1
P https://m.edsoo.ru/00adbac6
6 OTHOcCHUTENbHAS IJIOTHOCTh Ia30B. 1
Pacuetsl no ypaBHEHUsIM
. bubnuotexa [JOK
7 XUMHUYECKUX PEaKIU ¢ y4acTUEM 1
https://m.edsoo.ru/00adbcb0
ra3os.
Pemenue 3amayu pa3auvaHBIX THTIOB
8 (Ha M30BITOK peareHTa 1 BBIXOJ] 3
MIPOJTYKTA PEAKIIHH ).
KonTtponbhas padora Ne 1
9 "KonndecTBeHHBIC OTHOIIICHHUS B 1 1 bubmorexa HOK
" https://m.edsoo.ru/00add8b2
XUMHAH".
10 Teopus 2IEKTPONIUTUIECKOU | bubnuoreka [IOK
JUCCOLMALINN. https://m.edsoo.ru/00adcd68




11

12

Jucconuanus KMCIOT, COJCH U
OCHOBaHMI.

CwiibHBIC U CTa0bIe DJICKTPOIUTHI.
KuciotHOCTh cpesbl.

13

14

15

Peakuuu noHHOTO OOMEHA.
[TpakTrueckas padora Ne 1
"DKCIIEpUMEHTAIBHOE PELIECHUE
3a/1a4 110 TEME DJIEKTPOJIMTHYECKON
Juccouuanuu’.

ITonstue o TUaApOoJIn3C coJIei.

16

17

18

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuum.

DNEKTPOXUMHUECKUH psifl
HaINpsHKEHUH METaIoB. DJIEKTPOIIN3
pacIuIaBoB.

TennoBble 3¢ (HeKThl XMMUYECKHX
peaxuuil.

19

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuu. IIoHsATHE O TOMOT€HHBIX U
TEeTEPOreHHBIX PEaKLUAX

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

20

ITonsTHE O XUMHYECKOM PaBHOBCCHHU.

@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCAKIUN U IMOJIOKECHUEC
XUMHUYCCKOI'0 paBHOBECUSA

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

21

Ob6o0611aro1iee MOBTOPEHHE IO TEME
"DNeKTpOoIUTHYECKAsT TUCCOLHAIIUA.
XUMHUYECKUE Peakiuu B pacTBopax".

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

22

KonTtponbHast padora Ne 2 o teme

bubmuoreka [JOK




«INEeKTpoIUTHYECKas TUCCOLMALINS.
XUMHYECKUE PEAKIIUU B PACTBOPAXY.

OO61as xapakTepucTUKa HEMETaIOB.

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

bubmumoreka [IOK
23 O6mras xapakrepuctuka VIIA- nommorexa 1
https://m.edsoo.ru/00addfe2
rpymisl (I"amoreHsr).
24 XUMHUYECKUE CBOMCTBA raJIOT€HOB.
Xiop.
Xaoposogopon. ConsHas KHCIIOTa,
25 XHME‘IGCKH: CBOWCTBA, OJIy4YECHHE bubmmorexa LHOK
> oY ’ https://m.edsoo.ru/00ade 104
MIpUMEHEHUE.
[TpakTrueckas padota Ne 2
" N . bu6mmoreka [IOK
26 N3yueHune cBOMCTB CONSTHOM
" https://m.edsoo.ru/00ade348
KHUCJIOTHI".
7 OO01mas xapakTeprCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmnsl. Cepa u €€ cBOICTBa. https://m.edsoo.ru/00ade64a
)3 CepoBoa0pOI U CEPOBOIOPOTHAS bubnnoreka [JOK
KHUCIOTA. https://m.edsoo.ru/00ade802
29 Kucnoponnsie coenuHeHHs cepbl Bubmmorexa LOK
poa A PPl https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
30 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXaIOIIeH Cpebl COETUHEHUSIMU
cepbl
[TpakTrueckast padota Ne 3 o teme
. . bubnmoreka [JOK
31 «3ydeHune CBOMCTB CEPHOI

KHUCJIOTBD).

https://m.edsoo.ru/00adf180




OO61mas xapakTepuCcTUKa 3JIEMEHTOB

bu6mmoreka [IOK

32 o
VA-rpynmnsl. A30T 1 €ro CBOWCTBA. https://m.edsoo.ru/00adeea6d
AmMMuak, ero pusnyeckue u
. bubnmoreka [JOK
33 XMMHYECKHE CBOMCTBA, MOJyYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHUE
34 Kucnopoaurle coefMHEHN a30Ta buGnnorexa LIOK
poa A ) https://m.edsoo.ru/00adf306
bubanorexa LIOK
35 ®docdop 1 ero coeTMHEHUS. nosmoreka L
https://m.edsoo.ru/00adf68a
36 VYraepoa Kak XUMUYECKUH AJIEMEHT U bu6mmoreka [IOK
MPOCTOE BELIECTBO. AJIOTPOMHS. https://m.edsoo.ru/00adfd9c
37 Kucnopoanrle coefMHEHN yriepoaa bubmmorexa LHOK
poa A YIIepoaa. https://m.edsoo.ru/00adfebe
[TepBoHavabHBIC TOHATHS 00
38 OpraHNYEeCcKUX BEIIeCTBaX KaK O bubmorexa LHOK
p t https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX yIiiepoaa
[IpakTuueckas pabora Ne 4 o teme
39 "TlosrydyeHune yrieKucsioro rasa. bubnnorexka [JOK
KauecTBennas peakuust Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
b K
40 KpemHnii u ero coequHeHns nommorexa O
https://m.edsoo.ru/00ae080a
41 CunukaTHasi IPOMBIIIUIEHHOCTD bubmmorera [IOK
P ) https://m.edsoo.ru/00ae0bf2
O06o0matoriee MOBTOPEHHE 110 TEME
42 "Ba)kHeinme HeMeTaIbl 1 UX
coequuenud".
43 Kontponbnas padora Ne 3 mo teme bubnmuorexa [JOK




«Baxkuenime HeMeTaUIbI U UX
COCTMHEHU.

OO61mas xapakTepruCTHKa XUMUYECKUX

https://m.edsoo.ru/00ae0e18

bubmuorexa [JOK

4 3JIEMEHTOB — MeTajuioB. CIlIaBbl. https://m.edsoo.ru/00ae103e
bubnmoreka [JOK
45 Ienosmsie meTai bl https://m.edsogru/OanMbZ
46 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIUA ¥ Mardui. https://m.edsoo.ru/00ael5e8
A7 JKecTkocTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS. https://m.edsoo.ru/00ae14b2
43 N — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
e Heneso https://m.edsocL).Iru/Oanld86
50 [TonsiTHE O KOPPO3UM METAIIIIOB. bubnuoreka [IOK
Meramutyprus. https://m.edsoo.ru/00ael1278
[Tpaktuyeckas padora Ne 5. Pemenue
51 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnnoreka [JOK
«BaxHeinie MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS».
KonTtponbHas padora Ne 4 o teme
52 «BaxHeine MeTaibl U UX
COCTMHEHUS».
53 XHUMHS U OKpYXKarollas cpeaa. bubnmorexa LIOK
https://m.edsoo.ru/00ae4270
54 XUMUS U OKpY>Karolas cpea. bubmmorexa [OK
https://m.edsoo.ru/00ae4270
55 PesepBueiit ypok. O000mIeHHE U bubnmoreka [JOK




cucTeMaTru3anusa 3HAHHI

https://m.edsoo.ru/00ae0d0Oa

56 Pesepublit ypok. O6001menue u | bubmumorexa [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
57 PesepBusiit ypok. O000mIeHNE U | bubnnoreka [HOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
53 Pe3epBHBII ypOK. O6o6111eHI/Ie u |
CUCTEeMAaTH3alMsl 3HAaHHHA
59 PesepBHBIi ypOK. O606£II€HH€ u |
CUCTEeMaTH3alMsl 3HAHHHA
60 PesepBHBIi ypOK. O606£IICHPI€ u |
CUCTeMAaTH3AIHsI 3HAHHHA
61 Pe3zepBHbIil ypoK. O6o6iueHI/Ie u |
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumusi, 8 kimace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A. A. u apyrue; moj
penakiueit Jlyauna B.B., AxknmonepHoe o61iectBo «3narenbeTBo
«IIpocBemienne»

* Xumus, 9 kinacc/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A. A. u apyrue; noj
penakuueit Jlynuna B.B., Akunonepnoe o6miectBo «M3narenscTBo
«IIpocBemenune»

* Xumus, 8 kiacc/ 'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxkrmonepHoe obmectBo «M3aarensctBo «lIpocBemienne»

* Xumus, 9 kiacc/ I'adpuensa O.C., OctpoymoB W.I'., Cnagkor C.A.,

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

B. B. Epemun, A. A. Jlpo3nos, H. E. Ky3emenko, B. B. Jlynnn; Xumus. 8 kir.:
[Iporpamma. TeMatTuyeckoe U MOypPOUYHOE MIIAHUPOBAHUE C METOANYECKUMHU
PEKOMEHJAIUSIMU.

B. B. Epemun, A. A. Ipo3nos, H. E. Ky3emenko, B. B. JIynun; Xumus. 9 kit.:
[Iporpamma. TemaTnueckoe U MOYpOYHOE IUIAHUPOBAHUE C METOAMYECKUMU

PCKOMCHAAHUAMMU.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE
sKkcriepuMenThl: xumusi. Komnekius Poccuiickoro o01rieo6pa3oBaTeabHOr0
noprana

http://www alhimik.ru Bcepoccuiickas onummnuajia mKOJIbHUKOB 110 XUMUHU
http://www.chemistry.ru JlucraniimonHas onuMnuaga mno XuMuu:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA POEKT
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