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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
oOmiero o6pazoBanus, npeacraBieHHbXx B [OC OOO, a takxke Ha OCHOBE paboueil mporpaMMel
BOCIMTAaHUS M C Y4ETOM KOHLENIMM TMPEroJaBaHus Y4eOHOTO TpeaMera «XuMus» B
oOpa3oBaTelIbHBIX opranm3amsax Poccuiickoit @enepammm.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CPEIACTBAMH YYEOHOTO TIpEeJMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBAHUE 110 pa3feilaM U TeMaM IIPOrpaMMBI I10 XUMHUH, OLPENEIET KOJINYECTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
W3YYEHUS XUMHUHU C YYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTENbHONW MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YypOBHE TIIeJeil W3ydeHUs TpeJAMeTa W OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJJMETA «XUMMUSI»

3HaHUEe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIpe/ICTaBICHU 0 MaTepualbHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpMUPYEMBIE XUMHEH
MpEACTABJICHUA O B3AaUMOIIPEBPAIICHUAX SHEPTUN U 00 OBOJIIOIMHU BEIICCTB B IMPHUPOAC, O IMyTAX
pereHuss TIOOATBHBIX TMPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOW 0€301MacHOCTH, TIPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3alli BO3MOXHOCTEH Il caMOpa3BUTUSL M (OPMHPOBAHUS
KYJIbTYpPbI JIMYHOCTH, €€ 0011el 1 PYyHKINOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOW  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B [IOBCEAHEBHOM IKH3HU, Tak U B
npodeccruoHabHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsa HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYarOUINXCS;

CrocoOCTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHUMHH 00eCHeuMBarOTCsS CHEHU(PUKON colep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPEEIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsS OPUEHTUPOBAH HA OCBOCHHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHbBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XMMUU U
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMBbI MOHATUH O XUMHUYecKo peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMMU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHA K JIPYromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYy4HOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnHn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada yueOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAaHUH — BaXHEUIHMX (aKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIICHNN K HAYYHBIM METOJIaM TTO3HAHHUS IIPH U3YUSHHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHHH W WX TPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

HEJA U3YYEHUS YYEBHOI'O NIPEAMETA «XUMMUSI»

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIJIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  JIEATENIBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYaIOIMIMMHUCS OTIBITA
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOITIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o6mell PyHKINOHAIBHON U €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpPa, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, NPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— GopmupoBaHue y 00y4aromuxcsi TyMaHUCTUYECKUX OTHOIICHHM, TOHUMaHUS [ICHHOCTH
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIUTAHHIO
HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HalIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..

MECTO YYEBHOT O ITIPEIMETA «XUMUS1» B YYEBHOM IIVIAHE

OO11ee 4ncioO 4acoB, OTBEAEHHBIX I M3Y4€HHUs] XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHHME YYEBHOI'O ITPEJIMETA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMHUM B KHU3HU YEJIOBEKA. XHMMHS B CUCTEME HayK. lTena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XHMHUYECKHX 3JEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUYECKOTO 3JIEMEHTA B COSAMHEHUU.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusznyeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOparenus ¢ JabopaTopHBIM O0OPYIOBAaHUEM, M3YYCHHE M OMNMUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0/IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM conu meaum (II), m3ydenume crmocoOGoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pe3yNbTaTOB TMPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3/aHHe
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KUCIOpoJa B Jaboparopuud u
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKuuH. TOMIMBO: Yroib M METaH. 3arps3HEHHe BO3[yXa, YCHIICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasytomue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudpukamus kucnot. Homenknatypa kucinor. OU3HUECKUe U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

['enernueckas cBsA3b MEXKIY KJacCaMH HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHMS U NpEKpalleHUsl TOpeHus (1oxkapa), 0O3HAaKOMJIEHHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOM0IeHHEe 00Opa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaIaMH,
peakuuii HeUTpaau3alu, MOJYYeHUE HEepPaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiemeHtos /. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB J[. M. MenneneeBa. Ilepuonbr u rpynmnbl. DPU3MYECKUH CMBICTT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JEMEHTA II0 €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue Ilepuoauueckoro 3akona u Ilepuoauueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCINTENBHO--BOCCTAaHOBUTENbHBIE  peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEbHO-BOCCTAHOBUTENBHBIX PEAKLINI (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTMHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BAaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak M IOHATHUH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHATHS: HAYYHBIH (DaKkT, TUIOTE3a, TEOPUS, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, O3JEKTPUYECKUM 3aps], BELIECTBO, TeJO, O0bEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruzpochepa, MuHepanabl, TOpHbIE MOPOJBI, IOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KalWs, KalblUsi U HUX COECIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKM W BHJA XUMHYECKOUN
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4eCcKUX peakiuil Mo pa3IndyHbIM IpU3HAKaM (10 YHUCIY M COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoi peakuuu. IloHsTue 06 oOpaTHUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAaKLMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust 2MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIMTBI U HERJIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KUCIIOT, OCHOBAaHUIM M COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IIEJoYed M cojied (BO3MOXHO MCIOJIb30BAaHUE BHUJEO MATEPUAJIOB), MPOBEACHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUuil (FOpeHHE, peaklUuu pa3iokKEeHHUs, COCAUHEHMUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pellIeHNEe SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHus. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTalllaMu,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjaopa U XJI0pOBOJIOPOIAa HAa OPraHU3M YelIOBeKa. BaxkHeilne XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeneHu okucieHusd. CTpoeHue u (pu3MuecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIIHbIE MOAW(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmme kak MpeACTaBUTENs Kilacca KHUCIOT M crenuduyeckue). XUMHUECKHE peakluy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJdydeHHs cepHo Kuciotel. I[Ipumenenue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ CcoeAMHEHUH B TmpHupojae. XHUMHYECKOE 3arpsi3HEHHE OKpYyKarolehd cpeabl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OOmiass xapaktepuctuka syeMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUs. A30T, pacHpoCTpaHeHHWE B Mpupoie, (u3HuecKue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJIydyeHHeE,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXIH, 3arps3HEHHE BO3JyXa, MOYBBI U BOA0EMOB). Docdop, alIOTPOINHBIE MOAU(PUKAUU
docdopa, dusndyeckue u xumudeckue cpoiicta. Oxcuna dochopa (V) u dhochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mras xapaktepuctuka dieMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (GU3MYecKrue U XUMUYECKHE CBOWCTBA, JACWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBa, MOJydYeHHEe U npuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJICH, AalleTWJIEH, 5TaHOJ, TIUIEPUH, YKCycHas kucinota). I[Ipupoansie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU ueJoBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEeBOH kucnoTe. CUITMKATBI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIICHHOCTH. Baxkuelue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre 00pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJICHHE C OO0pas3laMu XJIOPHIOB (TaJOreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJlyueHue, coOupaHue, paclo3HAaBaHUE M H3Y4YEHHE CBOMCTB amMMHaka, IpPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCI0JIb30BAHNE BHJIEOMATEPUANIOB), M3y4EHHE MOJENEeH KPUCTAIUIMUECKUX pEIIETOK aiMasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasza, MPOBEJEHHE KaueCTBEHHBIX peakiuil Ha KapOOHAT u
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKUX DJIEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTKka. DNEKTPOXUMUYECKUN pAl HanpsHKeHUA MeTaioB. DuU3WyUecKue M XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUI.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelmme coequHeHus
KanpIus (OKCH]I, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aIOMUHUS. AMOTEpHbIE CBOMCTBA OKCHJIA U THJIPOKCUIA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (II) m »xemesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUS OKCU/IA KAJIBIUS U HATPHsI C BOJIOM (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi HAa MOHBI: MarHus, Kajablus, aIIOMUHUS, UHKA, xene3a (II) u xenesa
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpuS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3aa4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsiI3HEHUE OKPYKatollel cpeabl (MpeaeabHas JOMyCcTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3€H NMpU U3y4YEHUU XUMHHU B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHI,
SIBJISIFOIIMXCS] CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIM (akT, THUIIOTe3a, 3aKOH, TEOpHsd,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HW30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE IOPOJBI, IMOJIC3HBIC
HCKOIIaeMble, TOTLIUBO, BOJHbBIE PECYpCBI.



INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTHUTAIOTCS B X0JIe OOyUeHHs] XMMUU B €IUHCTBE y4eOHOM M BOCIUTATEIHHOMN JAEATEIbHOCTU B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATU3AINY 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY M HAYIHOMY
HACJIe/INI0, TIOHWMaHWs 3HAYCHHS XUMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JTIOCTOBEPHON HH(OpMAIMeid 0 MepeoBhIX JTOCTHKECHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MUpa 1 o0IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEXKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  ITOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKON, TBOPYECKOM M APYTMX BHIAX JEATETBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJTHEHUN XHMHWYECKHX OKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TIPOEKTOB, CTPEMIJICHHS K
B3aMMOIIOHUMAHHUIO W B3aMMOIIOMOIIN B IIPOIlecCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX H
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTaBICHHWS O  BENIECTBE W XUMHYECKOM  PEaKIuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTM HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aHMOCBA3AX YEIOBEKa C MPUPOJHOU Cpemoil, o posn
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[O3HaBaTeJIbHbIE MOTHBBI, HANlPaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSACHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWH, ITO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KyJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIIENOBATENLCKON NESATENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIM 00pa3 JKW3HU, OCO3HAHUE TMOCJIEACTBUNH U HENpPUATHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUS aJKOTOJIsl, HApPKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIOAECHUS
npaBUi 0€30IaCHOCTH IMpHU OOpalleHMH C XMMHUYECKMMH BeELIECTBaMU B OBITY M peanbHOMN
KHU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO MpoQeccuil U TpyJa pa3IndHOro poja, yBaKeHHE K
TPYLy M pe3yiabTaraM TPYAOBOHM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAJIBHOM TPaeKTOpUU
IPOJIOJDKEHUsT 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,



0OIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU I1eNIeco00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE LEHHOCTH 3I0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BeLleCTBaMH,
a TAaK)KE€ B CUTYalMsIX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJYy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYpBI, OCO3HAHHS TJI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTeH MX pelIeHHUs
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYUMBIE U1 (HOpPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUIOTe3a, (aKT, cUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABIEHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornueckue 1eHCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTepHbIE IMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSTHIMHM), UCHOJIB30BaTh MOHATUS U1 O0BICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0OBbEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHIYKTUBHbIE, JeTyKTUBHbBIE,
10 aHAJIOTUH ), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

YMEHHE MPUMEHSTh B Ipoliecce MO3HAHMs MOHATUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSeMbIe B XUMHH MOJICJIbHbIE MPEICTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJICEHHBIE BOMPOCHl B KaY€CTBE MHCTPYMEHTA IO3HAHHUS, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYXJICHUN;

npuOoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a X0/I0M IpoIiecca, CAaMOCTOSITEILHO MTPOTHO3UPOBATh €TO0
pe3yibTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHUE BbIOMpPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIHIO PA3TUYHBIX BUI0OB
1 (OpM NpeCTaBICHUS, TOJTydaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAy4HO-TIOMYJIsIpHAs IUTepaTypa
XHUMUYECKOTO COJIep)KaHus, CIpaBOYHble MocoOusi, pecypcsl WHTepHeTa), KpUTHYECKU
OLIEHUBATh MMPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;



yYMEHHUE NPUMEHATH PAa3IMUHbIe METO/IbI U 3aIPOCHI MPH TOUCKE U 0TOOpe UH(OpMAIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY THpEACTaBICHUS
nHGOpMAIMKA W WILIIOCTPUPOBATH pPEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;
YMEHHUE HCIOJIB30BaTh M AHATU3WUPOBATh B Ipolecce y4eOHOW M HCCIIEeN0BATEIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKpY)KaroIlel MPUPOJHON CPEIbL.
KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:
YMEHHs 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;
YMEHUS IPEICTABIIATH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JTA0OpaTOPHOTO OTBITA, JTAOOPATOPHON pPabOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);
YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW W
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MPOOJIeM Ha OCHOBE Yd&éTa
oOLIMX HMHTEPECOB M cCOTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OINpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).
PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:
YMEHHE CAMOCTOSITENIFHO OMpPENeNsITh 1eNId JesTeTbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee d(pdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIM alropuT™M JEHCTBUN MpuU
BBITIOJIHEHUM 3aJaHuil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAaHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OL[ECHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOH IeNu,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpeIjiaraeéMble B YCJIOBUH 3a/IaHUM.
HNPEIMETHBIE PE3YJIBTATHBI
8 kuacce
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHUNA: aTOM, MOJEKYJa, XUMHUECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJO0XHOE BELIECTBO, CMeCh (OJHOpPOJHAs U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTENbHAas aTOMHAas M MOJIKYJspHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEeMEHTAa B COEIUHEHHUH, MOJSPHBI OOBEM, OKCHJI, KHUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATENEHOCTD, CTEIICHb OKUCIICHHS, XUMUUECKas peaKius, Kiaccuurarus
peaKiuii: peakiuu COeAMHEHUS, PEaKIUU Pa3JIOKEeHHsI, PEaKIIMK 3aMEIICHUs], peaKluu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKIUH, TEIUIOBOM APdEKT peakuu, aapo aToMa,
9JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOMTal b, pPaguyC aToMa, XUMHUYECKas CBS3b,
MOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBasi J10JIs BelllecTBa (MPOLIEHTHAs! KOHIEHTPAIKs1) B pacTBOPE;
® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX MOHATHM W NPUMEHATH 3TH
MOHATHUS MPU ONUCAHUY BEIECTB U UX MPEBPAILECHUH;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY JJIsI COCTaBlieHHs (OpMYJIT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUL;

® OMNpeAeNsITh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTETEHb
OKHCIICHHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHHSX, MPHUHAJICKHOCTh BEIIECTB K



OTpeNeNEHHOMY KJIacCy COCIUHEHMH 1o (QopMylaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica llepuoanueckoro 3axkona [[. M. MenaeneeBa: 1EMOHCTPUPOBATH
[IOHUMaHHUE IMEPUOJNYECKON 3aBUCUMOCTU CBOICTB XHMHYECKUX 3JIEMEHTOB OT HX
nosnoxxeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOIaipo;
ONHKCBHIBATH M XapakTepu3oBaTh TabiamuHylo ¢opmy llepuomudeckoil cuUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: DPa3jiMyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymmna)» u
«mobounass moarpynna (b-rpymma)», Manele u OoNbIINE TIEPHOABI, COOTHOCHTH
0003HaueHMsI, KOTOphle UMEIoTCs B Tabmuie «llepuoanyeckas cucreMa XHMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHMUYECKUX DJEMEHTOB (COcTaB MW 3apsia sapa, oO0Illee 4YHCIO JJIEKTPOHOB U
pacnpesenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIMPOBATH XUMHUECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XMMHUECKHE
peakuuu (10 YHCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
addekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHHE NPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTrHO3UPOBATh CBOICTBA BEHIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKIX IPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (opMylie COeIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOH peakiuu;

MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEMATH3alNI0, KIAaCCH(UKAIUIO, BBISBICHHE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€H — JJISl M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIuii,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HaHUS  —  HaOMIOJeHHe,  U3MEpEeHHE,
MOJETUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

clieloBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYyIOH H  J1abopaTOPHBIM
o0opy/noBaHUEM, a TaKXke IMpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYCHHUIO
U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONpeAeaEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA, IJIAHUPOBATh
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCIIOT C IOMOIIIbIO0 HHAUKATOPOB (JIaKMYC, peHONIpTaenH, METUIIOPAHK U IPyTUe).

9 kJacc

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX MOHATHUNA: XUMHYECKUM BJIEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHUS, XMMHUYECKas peaKlus, XUMHUYECKas
CBSI3b, TETIOBOUM (PQEKT peakiuu, MOJIb, MOJSPHBIN 00BEM, PacTBOp, AIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] UCCOLMAIUS, pEeaKlMd HMOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIC peakuuu, OKHCIIUTEID, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAaHOBIEHHE, aIOTPONHUs, aM(OTEePHOCTh, XUMHUYECKas CBS3b
(KoBalieHTHAsi, HMOHHAs, MeTaJulMdyeckas), KpUCTAJUTMUecKas pemeéTka, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHMYECKOM pEaKLHUH, NPEACIbHO JIOIyCTUMAs
koHueHTpauus [[JIK BemecTna;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUHA W TPUMEHSTH 3TH
MOHATHS IPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHIA;

UCIOJb30BaTh XHMHYECKYI0O CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpMya BEWIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTIpENeNATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHUX OJIIEMEHTOB B
COEJIMHEHUSAX Ppa3JIM4YHOIO COCTaBa, IMPUHA/UIEKHOCTh BEIIECTB K ONpeACIEHHOMY
KJIaccy coeAuHEeHu# 1o (opmyrnaMm, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
MeTaJUIM4YecKas) B HEOPraHHMYECKUX COCIUHEHHUSX, 3apsj HOHAa 10 XHUMHYECKON
¢dbopmyne, xapakTep cpeasl B BOJHBIX PAaCTBOPaX HEOPraHMUECKUX COCAWHEHHH, THII
KPUCTANTHIECKOM peIETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbica I[lepuogunueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH U XapaKTepH30BaTh TabamuHyo ¢Gopmy Ilepuommaeckoit
CHCTEMBl XMMHYECKHX D3JIEMEHTOB: paszlMuaTh TOHATHS «TJiaBHas monarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpymnma)», maneie u OoJjblIME TMEPUOJIBI,
COOTHOCUTh 00O3HAYeHHUs, KOTOpPbIE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsn a1apa, o0Iiee Ynuciao 3JIEKTPOHOB U pacHpeesIeHue UX 10 3IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB OJIIEMEHTOB W WX
COCIIMHEHUH B TIpe/eiax MaJbIX MEPHOJIOB U TJIABHBIX MOATPYIIT C YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUECKUE DJIEMEHTBI, HEOPTaHMUECKUE BEIIECTBA, XHMHUYCCKHE
peaknuu (M0 YHCIY W COCTaBYy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) O0OmMMUE M CHenupUIECKe XUMHUUYECKHE CBOWCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi OMKMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS SJICKTPOJUTHUYECKONM JUCCOLMAIIMU KUCIIOT, IIEJI0UYe U COJIeH,
MOJIHbIE U COKPAILEHHBIE YPaBHEHUS PEaKIMii HOHHOrO 0OMEHa, ypaBHEHUS peakiiuii,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXKAYy BeUIECTBaMU
Pa3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B PA3IMYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACYETHI IO YPABHEHUIO XUMHUECKOHN peaKklnu;

coOnroAaTh TMpaBuia MOJB30BAaHUS XMMUYECKOM TMOCyIoW u  1abopaTopHBIM
obopynoBaHHEeM, a Takke MpaBuia oOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIIEKUCIIOTo ra3a);

MPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KAYeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IYyTEM XJIOpUI-, OpoMua-, MOauna-, KapOoHat-, docdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHMS M HOHBI H3YUYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTENLHON NEATEeIbHOCTH — aHAIM3 M CHHTE3,
cpaBHeHHe, O0O0O0OIIeHHEe, CHCTEeMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUIS M3y4EHHs] CBOMCTB BEIIECTB M XMMHUYECKHUX PEaKIHid, €CTeCTBEHHO-
HayyHble METOJBI TO3HAHUA — HaONIOJEHUWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
IKCIIEPUMEHT (peanbHBIN u MBICIICHHBI )



TEMATHYECKOE IINTAHUPOBAHME VIS 8 KIIACCA

Ne HaunMeHoBaHue pa3feoB H TeM IPOrpaMMBbI KoanuecTBo yacos Hara JJIeKTpOHHBIe (U poBbIe)
n/u H3y4YeHHs o0pa3zoBaTebHbIE pecypchbl
BCEro0 | KOHT | IpaKT ITo ITo
PoJib | HYeCK | IJIaHy | ¢ak
HBIE ue Ty
pado | padort
ThbI bl
Paznen 1.IlepBonayajiibHble XUMHYECKHE TIOHATHS. 21 2 2
1. | Tlpenmet xumun. Posib XUMHH B )KH3HH YeTI0BEKA 1 0 0 01.09 http://him.1september.ru
2. | Metoibl U3y4EeHUS] XUMUN 1 0 0 04.09 http://rushim.ru/books/books.htm
3. | ArperatHblie COCTOSIHHS BEIIECTB 1 0 0 08.09 http://school2.kubannet.ru/.
4. | Tlpaktuueckas pabora Ne 1 «IIpaBuna Th u HeKOTOpBIE BUABI pabOT 1 0 1 11.09 http://tehtab.ru/Guide/GuideChemistry
B KaOUMHETE XUMHUU» /
5. | ®dusnueckue IBICHHUS -OCHOBA pa3IejCHUs CMECEH B XUMHHU 1 0 0 15.09 http://rushim.ru/books/books.htm
6. | IIpaktuueckas padora Ne2 «AHAIN3 MOYBBI» 1 0 1 18.09 http://experiment.edu.ru
7. | ATOMHO-MOJIEKYIIIpHOE YueHne. XUMUYECKHE JICMEHTBI 1 0 0 22.09 http://him.1september.ru
8. | 3naku xuMHUECKUX d1eMeHTOB Ilepuoguueckas Tabauma 1 0 0 25.09 http://rushim.ru/books/books.htm
xuMmudeckux sneMmenToB . M.MengeneeBa
9. | 3naku XUMHUUYECKUX dIIeMeHTOB Ileproguueckas Tabuumna 1 0 0 29.09 http://experiment.edu.ru
xummuyeckux anemeHToB JI.M.MeHnieneera
10. | Xumunueckue HopMyIibl 1 0 0 02.10 http://rushim.ru/books/books.htm
11. | Xumuueckue GopMyIIbi 1 0 0 06.10 http://school2.kubannet.ru/.
12. | BajieHTHOCTh 1 0 0 09.10 http://tehtab.ru/Guide/GuideChemistry
/
13. | KonTpoabuas pagora Nel mo Teme « HauanabHble NOHATHSA 1 1 0 13.10 http://school2.kubannet.ru/.
BaJjieHTHOCTB)
14. | Xumudeckue peakiuu 1 0 0 16.10 http://him.1september.ru
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https://multiurok.ru/goto.php?url=http://rushim.ru/books/books.htm
https://multiurok.ru/goto.php?url=http://school2.kubannet.ru/
https://multiurok.ru/goto.php?url=http://tehtab.ru/Guide/GuideChemistry/
https://multiurok.ru/goto.php?url=http://tehtab.ru/Guide/GuideChemistry/
https://multiurok.ru/goto.php?url=http://school2.kubannet.ru/
http://him.1september.ru/

15. | XuMudeckue peakiuuu 1 0 0 20.10 http://rushim.ru/books/books.htm

16. | XuMudeckue ypaBHEHUsI 1 0 0 23.10 http://school-sector.relarn.ru/nsm/

17. | XuMudeckue ypaBHECHUsI 1 0 0 27.10 http://school-sector.relarn.ru/nsm/

18. | Turbl XUMHYECKUX PEAKIIHIA 1 0 0 10.11 http://school2.kubannet.ru/.

19. | Tumbl XUMHYECKUX PEAKIIHIA 1 0 0 13.11 http://tehtab.ru/Guide/GuideChemistry

/

20. | O6o6menue o Teme «I[lepBoHAYATBHBIE XUMUYECKHUE TTOHSATHS 1 0 0 17.11 http://www.hij.ru

21. | KourpoabHasi pagora Ne2 no teme: « [lepBoHavajbHbie 1 1 0 20.11 http://chemistry-chemists.com/
XHMHYECKHE MOHSTHSI.
Paznes 2.BaxHeiilue npeacTaBuTe/ M HEOPraHMYeCcKUX 20 1 3
BemiecTB. KosinuecTBeHHbIE OTHOIIEHUS] B XMMUH.

22. | Bo3nyx u ero cocras 1 0 0 24.11 http://mriya-

urok.com/categories/himiya/

23. | Kucnopon 1 27.11 http://him.1september.ru

24 | Ipaktuueckas pabora Ne3 «Ilomyuenue ,cobupanue v pacro3HaHKUE 1 01.12 http://rushim.ru/books/books.htm
KHCIIOPOIa»

25 | Oxcuppt 1 0 0 04.12 http://chemistry.narod.ru

26. | Bomopon 1 0 0 08.12 http://chemistry-chemists.com/

27 | Kucnotst 1 0 0 11.12 http://school2.kubannet.ru/.

28 | Commn 1 0 0 15.12 http://www.chemnet.ru/zorkii/istkhim

Ivelikil.htm IT

29 | [Ipaktuueckas pabora Ne4 «[lomydeHue ,coOnpaHue U pacrio3HaHKUE 1 0 1 18.12 http://www.chemnet.ru
BOJIOPOIa»

30 | KonuuectBo BemiecTna 1 0 0 22.12 http://tehtab.ru/Guide/GuideChemistry

/
31 | KomnuectBo BerecTa 1 0 0 25.12 http://www.chemnet.ru/zorkii/istkhim
[velikil.htm IT
32 | MoasipHblii 00beM ra3os 1 0 0 29.12 http://chemistry-chemists.com/
33 | MonsipHblif 00BbeM ra3os 1 0 0 15.01 http://school2.kubannet.ru/.
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34 | PacueTsl M0 XUMUYECKUM yYPaBHEHHSIM 1 0 0 19.01 http://him-school.ru
35 | PacueTsl Mo XUMHUYECKUM ypaBHEHUSIM 1 0 0 22.01 http://chemistry.narod.ru
36 | Pacyersl MO0 XUMHYECKUM YPaBHCHUSM 1 0 0 26.01 http://chemistry-chemists.com/
37 | Boma .OcHOBaHHs 1 0 0 29.01 http://school2.kubannet.ru/.
38 | PactBopsl .MaccoBast J10JIs paCTBOPEHHOTO BEIIECTBA 1 0 0 02.02 http://www.chemnet.ru/zorkii/istkhim
/velikil.htm IT
39 | Ilpaktuyeckas pabora NeS «[IpuroToBieHre pacTBopa ¢ 3a1aHHON 1 0 1 05.02 http://mriya-
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIIECTBAY urok.com/categories/himiya/
40. | O0oOIIIeHNE U CUCTeMAaTH3allHsI 3HaHUH 10 TeMe: «BaxHewue 1 0 0 09.02 http://maratakm.narod.ru
IPEICTaBUTENN HEOPTaHMUYECKHX BellecTB. KonuecTBEHHbIE
OTHOIIEHUS B XUMHIN.
41 | KonrpoabHasi pagoraNe3 no Teme: «BakHeiilue npeacTaBuTe N 1 1 0 12.02 http://www eidos.ru/olymp/chemistry
Heopranumveckux Bemecrs. KoiuuecTBeHHbIE OTHOLIEHHS B 3
XHMHI».
Paznen 3.0cHOBHBIE KJIacChl HEOPraHMYECKHUX COeUHEHUIA. 11 1 1
42 | Oxkcuapl,ux KiaccuUKaIsI 1 XUMAYECKHE CBOWCTBA 1 0 0 16.02 http://www.school2.kubannet.ru
43 | OcHoBaHus, X KJIaCCH(PHUKALINS U XUMHUUECKUE CBONCTBA 1 0 0 19.02 http://www eidos.ru/olymp/chemistry
3
44 | Kucnotel, ux KiacCupHUKaIMsI 1 XUMUYECKAE CBOUCTBA 1 0 0 26.02 http://mriya-
urok.com/categories/himiya/
45 | Kucnotsl, ux KiaccuHUKays 1 XHMAYECKAE CBOUCTBA 1 0 0 01.03 http://chemistry. narod.ru XuMuK.py:
46 | Conu , ux KIaccH(PHKAIUMI ¥ XHMHUYECKHE CBOHMCTBA 1 0 0 04.03 http://maratakm.narod.ru
47 | I'eHeTH4ecKast CBSA3b MOy KJIacCaMU HEOPTraHUYECKUX COCTHHEHHIMA 1 0 0 11.03 http://www.school2.kubannet.ru
48 | Bcepoccuiickasi mpoBepoYHas padora 1 1 0 15.03 http://www.chemnet.ru/zorkii/istkhim
Ivelikil.htm I1
49 | Beepoccuiickasi mpoBepo4YHas padora 1 0 0 18.03 http://www eidos.ru/olymp/chemistry
3
50 | IIpakruueckas pabota Ne6 : Pemenue skcriepMMeHTaIbHBIX 3314 MO 1 0 1 22.03 http://mriya-

TeMe: «OCHOBHBIC KJIACChI HCOPraHN4ICCKUX COCIUHEHUI.

urok.com/categories/himiya/
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51 | Pemenue 3aga4y mo teme: «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 0 0 05.04 http://chemistry.narod.ru
COCMHEHUIN.

52 | O6o0IeHne U crucTeMaTH3anus 3HaHui 110 Teme: «OCHOBHBIE KJIacChl 1 0 0 08.04 http://maratakm.narod.ru
HEOPraHWYECKUX COCIMHEHUI.
Paznen 4.1lepuoanyeckuii 3axkon u [lepuoauyeckass cucrema 8 1 0
xumuveckux 1eMmeHToB [[.M.MenneneeBa. CTpoenue atoma.

53 | EcrecTBeHHBIC ceMEHCTBAa XUMUYECKHX dJIEMEHTOB. AM(DOTEPHOCTH 1 0 0 12.04 http://chemistry.narod.ru

54 | EcTecTBeHHbIC CeMECTBA XUMUYECKUX DJICMEHTOB. AM(POTEPHOCTD 1 0 0 15.04 http://chemistry-chemists.com/

55 | OtkpeiTHE Meproandeckoro 3akona J[.M.MeneaeeBbiM 1 0 0 19.04 http://school2.kubannet.ru/.

56 | OCHOBHEBIE CBEJICHUS O CTPOCHUHU aToMa 1 0 0 22.04 http://chemistry.narod.ru

57 | CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 1 0 0 26.04 http://www.chemnet.ru/zorkii/istkhim

/velikil.htm IT

58 | INepuoanyeckas cucreMa XuMuueckux snmeMeHToB J[.M.Meneneena 1 0 0 03.05 http://chemistry.narod.ru

59 | XapakTepHcTHKa 3JIEMEHTa 10 €T0 MOJIOKEHHIO B IICPHOIUIECKOTO 1 0 0 06.05 http://chemistry-chemists.com/
CHCTEME

60 | KonTpoabHasi padora Ned mo teme « Ilepuoanyeckuii 3aKoH u 1 1 0 13.05 http://www.chemnet.ru/zorkii/istkhim
IMepuoanyeckasi cucreMa XHMHYECKHX 3JIEMEHTOB Ivelikil.htm
JA.U.Menneneea. CTpoeHne aroMa»
Pa3znen 5. Xumuueckast cBsizb. OKHCJIUTEIbHO — 6 0 0 http://chemistry-chemists.com/
BOCCTAHOBHMTEJIbHBIE PEAKIINH.

61 | MonHas XuMu4ecKas CBsI3b 1 17.05 http://chemistry.narod.ru

62 | KoBajeHTHas XMMHYECKast CBSA3b 1 20.05 http://chemistry-chemists.com/

63 | KoBajeHTHas HEMOJSAPHAS M MOJISIPHAS XUMUYECKas CBA3b 1 0 0 24.05 http://school2.kubannet.ru/.

64 | Merauinyeckas XUMHUYECKasi CBSI3b 1 0 0 27.05 http://school-sector.relarn.ru/nsm/

65 | Crenenp okucaeHusi. OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIE PEAKIIUHL. 1 0 0 31.05 http://chemistry-chemists.com/

66 | Crenenp okucneHusi. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUH. 1 0 0 http://www.chemnet.ru/zorkii/istkhim

/velikil.htm IT
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Pasnen 6. UToroBoe noBropenue

http://chemistry.narod.ru

67

Oo6o06m1aromiee MOBTOPEHUE IO KypCy «XHUMHS § KI1accy

http://chemistry-chemists.com/

68

O6o06m1aromee MOBTOPEHUE IO KypCy «XHUMHSI § KIIaccy

http://school2.kubannet.ru/.



http://chemistry.narod.ru/
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/
https://multiurok.ru/goto.php?url=http://school2.kubannet.ru/

JIncr KoppeKTHPOBKH

n/n
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HasBanue
pasjaesa, TeMbl

Jlara
NnpoBeIeHus!
1o IJIaHy

IIpuunna

KOPPEKTHPOBKH

KoppekTupyoiue meponpusiTus

Jara
NpoBeIeHHU
no ¢akry

IMoanuck

AUpPeKTOpa




