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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MpEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpUBaeT paCIpeleieHHe €ro IO KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHUH, OMNpPEIEseT KOJUYECTBEHHBbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroumuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakXke TpeOOBaHMI K
pe3ynbrataMm oOy4eHHs] XUMUU Ha YPOBHE IeJIe N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4e0HOTO Co/IepKaHUsl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaromerocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAXKHYIO
poJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUu U 00 DBOJIIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€301aCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHune xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaroIMXcsi, HABBIKOB HX CAMOCTOSITEIBHOW Y4EOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITENLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaronInuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
o0pa3zoBaHHE 00YYAIOIITUXCSI.

JlanHble HampaBlIeHWS B OOYYCHHHM XUMHUHU OOECTICUMBAIOTCS CICTIM(PUKON
colepKaHusl ~ yd4eOHOTO  TpeaMeTa, KOTOPBIM  SBIACTCS  TEAaroTHYeCcKH



aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEero 00pa3zoBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOTrpaMMbl MO XMMUU CPOPMUpPOBaAHA HAa OCHOBE
CUCTEMHOro moaxoaa Kk €€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCSd U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUI O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 AIEKTPOJUTHUYECKOW JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

TeopeTndyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOTYUYCHUS N3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MNPOUCXOAUT C MPUBICUCHHEM 3HAHUU W3
paHee M3yYEHHbIX Y4eOHbIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
KJIacchDy U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbBHOCTH Y€JIOBEKA U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMUUECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJI0KEHUN, JOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIIECHUU K
Hay4YHBIM METOJaM IO3HAHUsS MPU U3YYCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
dbopMHUpPOBAaHNY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATENILHON M Y4eOHO-UCCIIeI0BATEIHLCKON JIEATEIbHOCTH, OCBOCHUH TTPABHII
0e301acHOro OOpalIeH sl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HHU.

[Tpu u3yuyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKHE 111, KaK:

— (dopmMupoBaHHE WHTEIUIEKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;
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— HampaBJIEHHOCTb OOy4YeHUSI HA  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATENLHON JEATEeIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJIarOIITUMUCS
OTBITa PAa3HOOOPA3HOUN NEATEITHHOCTH, MO3HAHWS W CaMOITO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUJOB JICATCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, MCIHOJIb3Yysd 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHHUU
XUMUH, IPUMEHATH UX MPHU PEIICHUU TPOoOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NeSTeIbHOCTH;

— ¢opmupoBaHHEe y OOyYAOMMXCA TYMAaHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUS IICHHOCTH XUMHUYECKAX 3HAHWA JJI1 BBIPAOOTKH JKOJOTHYCCKU
LEJeCO00Pa3HOro MOBEACHHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOo(dUIis U HAMPaBICHHOCTH NaTbHEUIIETO
oOyJeHus.

OO111ee 4nco 4acoB, OTBEAEHHBIX JJISI M3YUYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XUMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeToAax MO3HAHMS B XUMHUM. YHMCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢popmyia. BaaeHTHOCT, aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAsT aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIuil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHHUsI, OOMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiIamMu paboThl B JJaOopaToOpuu M
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(¢u3MUecKuX CBONCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SBJIICHUN, HAOIIOIEHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBUE Keje3a ¢ pacTBopom coiiu meau (10),
M3YYeHHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MOBAPEHHOMN
CONM, HaONIOJICHWE W  ONMUCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIed MOJIEKYII
(IIapoCTEepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — sneMeHT U mpoctoe
BemecTBO. Haxoxjenue kuciopoaa B Mpupojae, (u3nueckue M XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
NOJIy4eHHUs] Kuciopoda B JjabopaTopuu W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kuciopoa B mpupoze. O30H — ajuioTporHas MoaupUKaius KUcaopoaa.

TennoBoit 3hdexT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.
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Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesb. PacTBOpEI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHennid. Oxcuawl. Kimaccuduxarus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOIMCTBA OKCUJIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYeCcKUe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJEHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpanieHus ropeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[OB BEMIECTB KOJIUYECTBOM
1 Momb, ucciemoBaHHE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JIOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeTaUlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJIOYEH, U3YUEHUE B3aUMOACHCTBUA
okcuna meau (II) ¢ pacTBOpom cepHOM KUCIOTBI, KUCIOT ¢ METaUIaMH, peaKIui
HEWTpanu3aluy, NOJyYEHUE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BakHemme K1accbl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTromMoB. XHMHYECKasi CBA3b.
OKuCANTETBLHO-BOCCTAHOBUTEILHbIE PeAKIIUU
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[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[leprognuecknii 3axoH. [lepuoandeckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u jyimHHonepuoanas popmsl [epuonnueckoi
cucteMbl xumudecknx snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
DU3NYECKHl CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBhIX 20 XUMHYECKHX DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TpyINIaM U Meproaam.

3nauenue [leproanueckoro 3akoHa u [lepuonnueckoi CHCTEMBl XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX AIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TMAPOKCHJA LMHKA C pPacTBOpaMU KHCIOT M IIEJIOYei, MPOBEAEHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropenue, peaklny pa3ioKeHUs], COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanms MeXIpEeAMETHBIX CBS3€M IPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCIOIb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAyYHbIX
NOHATUH, TaK W TOHITHUM, SIBISIOIUXCS CUCTEMHBIMU U1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO [IMKJIA.

OO1ue ecTecTBEeHHO--HAay4UHbIe MOHATHS: HAYy4YHbIN (akT, TUIIOTE3a, TeOpus,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIUs, TMEPUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIb, SBICHHE.

®duszuka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BeIleCTBa, ra3, (U3UUYECKUE BEJIMYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIC
MCKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYECKasi peaKIHs
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[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINS, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHMEM 3JeMEHTOB B llepuommdeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPUCTAIUIMYECKHUX
pEETOK, 3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTALIMYECKON PEILETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auvyHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOLIMX B pEAKIHMH BEUIECTB, MO TEMIOBOMY 3P (dEKTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUSL.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakuusax. [IoHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusax. llonsarue o karanuse. IlonsaTue 0 XumMuyeckoM paBHOBecuU. PakToOphl,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKONW pPEaKIUU U IOJOKEHUE XUMUYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YpaBHEHUI

OKHUCJIUTENIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKUUid C  HUCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3IMYHBIMH BUIAMU
xumMuueckoi cBsizu. Crenens aucconanuy. CUibHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHI U COJICH B CBETE MPEJICTABICHUI 00 JIEKTPOIUTUIECKOMN TUCCOIUAIINN.
KauectBeHHbIe peakunu Ha HOHBL. [IoHSATHE O THapONIU3E COJIEH.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTATMYECKUX PEHIETOK HEOPraHMYeCKUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaAKIIMHU OT
BO3JICUCTBUSL  Pa3IMYHBIX  (PAKTOPOB, HCCIENIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, MpoIlecca JUCCOLMAIIMHN KUCIIOT, IIeJIoUel u coneit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEICHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKKW TPOTEKAaHUS peakluii HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJIEJICHUE Ta3a, OOpa30oBaHHE BOJbI), OMBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHUe, pEeaKkluu pas3iIoKeHUs,



COCIMHEHHs), pACIIO3HABAHUE  HEOPraHWYECKUX  BEIIECTB C  [OMOIIBIO
KAUuEeCTBEHHBIX PEAKLIHI HA HOHBI, PEIIEHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJuibl 1 MX cOeIMHEHU S

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOJICHCTBHE
C MeTajulaMH, HeMeTalllaMu, lienodamu). XsopoBojaopod. ConsiHasi KHUCIOTa,
XAMHUYECKHE CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M YEJIOBEKa. BaykHEHIIne XJIOpUAbl U UX HAXOKICHHUE B
IpUPOJE.

OO6mas xapakrepuctuka 31neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OkucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOIOpO, CTpOeHUE, (PU3NUECKUE U
XUMH4ecKkue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KHUCIOT M cnenuduueckue). XUMUUYECKUE peaklru, JEKAllUe B OCHOBE
IPOMBIIIIEHHOTO croco0a IMOJIy4eHUs CepHOM KucioThl. llpuMeHenue cepHoi
kucaoTbl. COJMM CEpHOM KHUCIIOTHI, KAadeCTBEHHAs peakuus Ha CyJIb(paT-HOH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpoJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIECHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpoOCTpPaHEHUE B MPHUPOJE,
bu3nyeckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, €ro
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHeHune. Cou aMMOHUS,
uxX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MOoJydyeHue, (U3NYECKue U XUMUYECKUE
CBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT W CHEIU(pUYECKHE).
Hcrnonp30BaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHWMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpellbl COETMHEHUSMU a30Ta (KMCIOTHBIE
JOXKIM, 3arps3HEHHE BO3[ayXa, MOuBbl U BoAoEMOB). docdop, amioTponHbie
moaudukammu docdopa, Guznueckne u xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHUYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (ochaTroB B KauecTBE MUHEPATBLHBIX YI00PEHUIA.

O6mast xapaktepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIIEHUS. Y TJIepO/, AJTIOTPOIHbIE MOIU(DUKAIIUH,
pacnpocTpaHeHue B MpUPOe, PU3NYECKUE U XUMUYECKUE CBOMCTBA. AJICOpOLHSL.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriepona, ux (GU3HYECKHE U
XUMHUYECKAE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYYEHUE U
IpUMEHEHHE. DKOJIOTUYECKUE MPOoOIeMbl, CBI3aHHbIE ¢ okcuaoMm yraepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUSI KJIMMaTa, MapHUKOBBIA A(hdexT. YrompHas
KUCIOTa U e€ coid, UX (PU3MUeckrne M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U
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npumeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-HOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriaepojia (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, HedTb),
MPOAYKTBI UX TMepepaboTku (OCH3WH), UX POJb B OBITY W MIPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaKHBIX BEILIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUHN.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHeHue. CoelMHEeHHs KpeMHHUs B mpupojie. O01ure npencTaBieHus 00 OKCuIe
kpemHust (IV) u kpemHueBoit kucinote. CHIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BaxkHelue CcTpoHuTeNbHbIE MaTepualbl: KEpamMHuKa, CTEKJIO,
IIeMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macCHOTO  MCIOIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B IOBCEITHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPTAaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
rajJlor€éHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMH (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0IcHUE TpoLiecca 00yIIMBaHUs caxapa MoJl JeHCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHCIJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KAYE€CTBEHHOM peaKIMu Ha CyJb(}aT-uoH U HAOJIOIeHHE TPU3HaKa €€
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMU CBOWCTBaMM a3oTa, ¢ochopa U UxX
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), 0Opa3liaMyu a30THbBIX
u hochopHBIX ynOOpeHUM, MoTyuyeHne, coOMpaHue, paclio3HaBaHWE M M3YUYCHUE
CBOIMCTB aMMHaKa, MPOBEJACHHE KAYECTBCHHBIX DPEAKIMA HAa HOH aMMOHHS U
dochar-uoH M uU3yuyeHHWE TPU3HAKOB HUX MPOTEKaHUs, B3aUMOCICTBHE
KOHLIEHTPUPOBAHHON a30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), H3Y4YEHHE MOJeNeH KPUCTAIUIMUECKUX PEemETOK anMmasa,
rpadura, dymiepeHa, O3HAKOMJIICHHE C MPOIECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOTras3a, IOIyUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKHCIIOrO Ta3a, MpPOBEACHHE
KauyeCTBEHHBIX PEakIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHUE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHON MPOMBIIICHHOCTH,
pelIeHre SKCIEepUMEHTANbHBIX 3ajad Mo TeMe «BakHeliume HeMeTaulbl U X
COEJIMHEHUSD.

MeTtasibl U MX COeTUHEHUS

OO01ast XxapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH
ux nonoxenus B llepmogmdeckor cucreme xumudeckux daeMmeHtoB JI. WM.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHe MeTauioB. Merauindeckas CBsi3b U
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METaJJIMYecKasi  KpUCTa/UIMUecKas  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HaIpspKeHUH MeTaioB. u3nueckue U XUMHUECKHE CBOMCTBAa MeTaylioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WHM METAIOB, OCHOBHBIC
CIIoCcOOBI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyT'YH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIIILICHHOCTH.

[Ilenounsie MeTamabl: nosoxkeHue B [lepuoamyeckoil cucremMe XMMHUUYECKHUX
sanemenToB . 1. MenpaeneeBa, CTpOGHHME MX AaTOMOB, HAaXOXKJICHUE B MIPHUPOJE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJIPOKCUAB HaTpus W Kanusa. [IpuMeHeHne WIEeIOoYHBIX METAJUIOB M HUX
COCJIMHCHUU.

[[lenoyno3emenbHble METAUIBI MarHuii MW KalblMi: IIOJIOXKECHHE B
[Tepronnueckoii cucteMe xuMuaeckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJIeHUE B npupojac. Ouszndeckre u XUMUYECKUE CBOMCTBA MarHus 1
KaJIpITusl. BaxkHelmme coequHeHust KanbIns (OKCHI, TUAPOKCU/I, coJn). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo1okeHue B [leprondeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaXOXAEHWE B mpupojge. dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
AJTIOMUHUS.

Keneszo: nmonoxenue B [leppuoanyeckor cCUCTEME XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HaxOXAeHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xene3a. OKCUb, TuIpoKcuIbl U conu xenesa (II) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJbllUsl W HATpUs C BOJIOM (BO3MOXKHO MCIIOJIB30BAHUE BHJICOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIB30BAHME  BHIECOMATEpPUANIOB), TPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEAKIIMii HA MOHBI: MarHUs, KaJIbIMs, aJTFOMUHMS, [TUHKA, skene3a (II)
u xenesza (III), menu (II), HabOmomeHNME W OmMHMCaHHE IPOIECCOB OKpAITWBAHUS
IJJaMEHW MOHAMM HATpUs, Kajdud U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHUJICOMATEPUAIIOB), CClieJ0BaHNE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUIPOKCHAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/ad 1o TeMe «BaxHenime
METaJIJIbl U KX COCTUHEHUS.

XUMHA M OKPYKAKOLIAA Cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOM JKM3HM uelioBeka. be3omacHoe
HCIIOJIb30BaHNE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKAroUel cpeapl (MpelefbHasl IO0MmyCcTUMAast
KOHIIeHTpalus BeiecTs, nainee — [1/1K). Ponb xumMuu B pelieHnn 3K0JIOrMYeCKUX
npobJieM.
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Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mescnpeomemnbnie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3eM MpU M3yYEHUU XMMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [UKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: HAay4HbIM (pakT, TMmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIHI,
PaauOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUYECKUIN 3apsig, POBOJIHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPAIHHBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MOPO/IbI, TOJE3HbIE
HCKOMaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsl JOCTUTalOTCS B XOJie OOyYeHHMs] XUMUU B €AUHCTBE Y4YEOHOW U
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, HPUHSATHIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COITHAIA3AIINN 00yJarOIIUXCSl.

JIM4HOCTHBIE  pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIHIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIUTAHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAyYHOMY HACJIEIUI0, TTOHUMAHUS 3HAYECHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIY B ITPOLIECCE ITOM YUEOHOMU IeSITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE M TOCTYNKHU CBOMX TOBAPUILEH C IMO3UIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW peaKiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY 11 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MTPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHbIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUIH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYeHHUI0 U TMO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0OOpa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
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NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W yYPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTyPbl 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOTOJsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOAMMOCTU COOJIOJEHUsT TpaBWJI OE30MaCHOCTH TMPU  OOpaIllEHUU C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

WHTEpEC K MPaKTHIECKOMY U3yUYeHHUI0 Tpodeccrii U Tpyaa pa3audHoro poja,
YBaKEHHE K TPYAY U pe3ybTaTaM TPYJI0BOU JAEATEIbHOCTU, B TOM UKCIIC HA OCHOBE
NPUMEHEHUSI  NPEAMETHBIX  3HAHMM MO  XWMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpoheCcCUOHATBHON ASSITENBHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble NPU U3YYECHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS TOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTell UX pEeHIeHUsT MOCPEICTBOM METOJ0B XHWMUU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMeranmpeaMeTHBIX PE3yNbTaTOB BBIICTSIOT 3HAYUMBIC TS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIC TIOHITHS (3aKOH, TEOPHs, TPUHITHUII,
rumnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIC YueOHbIE ACHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETyJISATHBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
NEeSATEITbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

ba3oBble jornueckue gecTBUS:

YMEHHUSI HKCMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATHUN (BBIACISTH UX XapaKTEpHbIC
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NpU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMHU MOHATHSMH), UCHOIB30BATh
MOHATHS 1711 OOBSICHEHUS OTJIEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCyk ACHUS (MHIAYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (MPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEICTaBICHUS —
XUMHYECKUN 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYecKas QopMmyja M YypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEUICHUH YUEeOHO-TI03HABATENbHBIX 337a4, C YUETOM
ATHX MOJENBHBIX IMPEACTABICHUI BBIIBISATh M XapaKTEPU30BATh CYIIECTBCHHBIC
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIINH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE MCIIOJIb30BaTh IOCTABJICHHbIE BONPOCH B KAayeCTBE HHCTPYMEHTA
NO3HAaHMs, a TAKXKE B KAUE€CTBE OCHOBBI JUIsl (HOPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CY>KJICHUIA;

npuoOpeTeHre OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alid M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJibTar, PopMyIHpoBaTh 000OILIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIETOBAHUS, COCTABIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HWHEPOPMAIIUIO
pa3TUYHBIX BUIOB U (OPM MpEJCTaBICHUS, MOTyYaeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMyJIIpHAs ~JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOoChl NMPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONpPEEIEHHOTO TUIIa, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJBb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATENBHO BHIOUPATh ONTUMAIbHYIO (pOpMy MpeacTaBiIeHUs] HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMble 3a7a4d HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce y4yeOHOH U
UCCIIEIOBATENLCKON JIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1elCTBUS:
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YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Uaiora u (Wim) JUCKYyCCUM) MO CYIIECTBY
oOcyxnaemMol TeMbl, (OpMYyIUpOBaTH CBOM MPEJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHNUS MPEITIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATH  IOJYYEHHBIE  pPE3yJbTaThl  I[MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJieM Ha OCHOBE Yu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3uruii (00CyX eHus,, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSTh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM QITOPUTM  JCHUCTBUUA IPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBHE IMOJYUYCHHOTO pe3yjbTaTa 3asBICHHON 1€/, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Mpe1jiaraéMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTE€ILHOTO
COJIep>KaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHONM pabodeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIC OOYYarOIIMMUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeWcTBUH, crnermuduuecKkue g IPeAMETHOH 001acTH  «XHUMHS», BB
JEATEIBHOCTH MO  MOJYyYEHHI0O HOBOIO 3HAaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyuenus B 8 kjiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3IIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJIApHAs Macca,
MaccoBasi J10J1s1 XUMHUUECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaAKINH, TeIIOBON 3(P(PEKT peaKiiuH,
SIPO aToMa, SJIEKTPOHHBIN CJIOM aTOMa, aTOMHAst OpOUTalIb, paauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASI U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
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CBSI3b, WOH, KAaTHWOH, AaHUOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(MporeHTHAsE KOHLIEHTpAIusi) B PaCTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMII;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKHUCIICHHS  3JIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cmbicn [lepuogmueckoro 3akona J[. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUsS, KOTOPhIE€ HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux odiemeHToB [[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi sIpa, 00IIee YUCIIO JIEKTPOHOB U
pacripeielieHue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MacCOBYIO JIOJIF0O XHUMHYECKOro J3jieMeHTa 1o ¢dopmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITh OCHOBHBIE OINEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OO0O0O0IlIEeHHEe, CHUCTEMAaTU3aIUIo, KJACCU(PHUKALUIO,
BBISIBJICHUE MPUYUHHO--CIICICTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB M XUMHUYECKUX PEaKLHil, €CTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );
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CJIEIOBATh IPAaBHJIaM I10JIb30BAHUS XUMHUECKOUN OCY0M 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXe mpaBuiaM oOOpalleHHs C BelleCTBaMU B
COOTBETCTBHUM C MHCTPYKLIMSIMH TIO BBINOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(BoopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAesIEHHON
MacCOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakKMYyC, (peHondTanent, MeTUIOpaHK

U Jpyrue).

K xoHIy 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBATh CMBICII OCHOBHBIX XUMHYECKHX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEUIECTBO, BAJICHTHOCTb, J3JIEKTPOOTPULATEIIBHOCTh, CTEICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYeCcKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHaH, MOHHaA,
MeTajuInyecKas ), KpucTasInyecKas pemeéTka, Koppo3usi METauloB, CILIABHI,
CKOPOCTh XMMHUYECKON PEaKUMH, MPEAECIBbHO IOMYCTUMAas KOHUECHTpaLus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCIWHEHWU 1o ¢dopMmyrnaMm, BHUI XUMHUYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAUHEHUH, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHUMAHHWE: OINKChIBATH M XapaKTepPU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKHX 3JI€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpymma)», manbie u OonbIME€ TMEPUOABI, COOTHOCHTH
0003HaYeHUsI, KOTOPBIC UMEIOTCS B IEPUOANUECKON TAOIHUIIE, C YUCIIOBBIMHU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, oOIiee 4YWCiIO BJIEKTPOHOB U paclpeleleHue HX IO
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ANIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB DJIEMEHTOB M HUX COCIUHEHHUH B Tpejerax MajblX MEPHOJIOB U
TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAOMINX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacCKpbhIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OanaHca dTUX PEaKIIN;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX TMPEBPAlICHUN B pPa3IAYHbIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOro 3jieMeHTa 1o (opmylie COeAUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOUN peaKIuu;

co0Jiro1aTh IpaBUJiia MOJIL30BAHUSI XUMUYECKOU MOCYA0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOOpalleHUuss C BEIIeCTBAaMU B
COOTBETCTBHMM C HWHCTPYKIMSMH II0 BBITIOJHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKHUX OIBITOB IT0 TIOJIYICHHIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB
(aMMHaKa 1 yTiIeKUCIoro rasa);

MIPOBOJIUTH PEAKIINH, TOATBEPIKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMUHBIX
BCII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOpUI-, OpOMUI-, HUOAWI-,
kapOonat-, (docdar-, cunmkar-, cyabdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHSI U HMOHBl M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEILHOU JIEATeIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3aIINIO0, BBISIBIICHUE IPUUNHHO-
CJICJICTBEHHBIX CBSI3€H — JJISI M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHUYECKHUX
peakiuii, eCTEeCTBEHHO-HayYHbIe METOIbl IIO3HAHUS — HaOJ0JACHUE,
U3MepeHue, MOJACIMPOBaHUE, IKCIIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Ne HanmenoBanue
n/ a3/1€eJ10B U TeM B K I (undposrre)
. E OI; - cer 0HTp60.JII>H palc;nqeac 06pazoBaTeIbHbIE
porp 0 bl€ Pa0oThI He padooThl pecypeb
Pa3nea 1. IllepBoHayaibHbIe XHMHYECKHE MOHATHS
XUMHUSI —
s o BuGaorra 10K
1.1 N 5 2 https://m.edsoo.ru/7f41
Y TIPaKTUYECKOU
837¢c
JEATEIILHOCTH =
YyeJIOBEKa
BemectBa u bu6mmoreka [IOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f41
peakuuu 837c
Hroro no pazaeny 20
Pa3znen 2. BaxHeiiliue mpeacTaBUTe I HEOPTraHUYECKUX BellleCTB
E;ii-‘(’)x'o Bu6mioreka [JOK
2.1 POIL. 6 https://m.edsoo.ru/7f41
IToustue 06
837¢c
OKCHIAX o=l
Bonopoa.Ilonst bubnmnoreka [JOK
2.2 e 0 KUCIIOTax u 8 1 https://m.edsoo.ru/7f41
COJIIX 837¢c
Bopna. Pacteopsl. bubnnoreka [JOK
2.3 ITonsatue 00 5 1 1 https://m.edsoo.ru/7f41
OCHOBaAHUSX 837¢c
I?;;(::IHG bubmuorexa [JOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPTaHUYECKUX
o 837¢
COEIUHEHNIT =t
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoguueckasi cucrema XuMmmieckux 3jemMeHToB /1.
N. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKITUHA

[Tepuonnueckuii

3aKOH U
[Tepnonnueckas

31 cucTema 7
XUMHUYECKHUX

anemeHToB /[. U.
Meunnene-eBa.

CrpoeHue aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41
837¢c
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XuMuueckas
CBSI3b. bubmmoreka [JOK
3.2 OKHUCIINTENBHO- 8 1 https://m.edsoo.ru/7f41
BOCCTaHOBUTEID 837¢c
HBIE pEaKIUU
bu6mmoreka [IOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f41
837¢c
bu6mmoreka [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41
837¢c
OBLIEE
KOJIMYECTBO
YACOB I1O 68 4 3
[TPOTPAMME
9 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJI0B U TeM B K I (ungposere)
. E OI; - cer OHTpﬁO.]ILH paK;H'ICCK 06pa30BaTeJIbele
porp 0 bl€ Pa0oThI ue padoThl pecypes
Pasznea 1. BeniecTBO U XUMHYECKHE PeaKIUun
[ToBTOpEeHuE 1
Z:;gggeHHe bu6mmoreka [JOK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paszienoB Kypca —
8 kmacca
1.2 P 4 https://m.edsoo.ru/7f41
XUMHAYECKAX
N a636
peakmuit 4020
DIIEKTPOJIUTHYEC
Ki’(‘: S Bu6mioreka [[OK
1.3 Zmcconuam. 8 1 1 https://m.edsoo.ru/7f41
XUMHUYECKHUE
a636
peaknuy B e
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemeraubl 1 UX cOeINHEHUS
)?216 L:z:e WCTUKA Bu6morexa OK
2.1 PaKTep 4 1 https://m.edsoo.ru/7f41
XUMHAYECKAX 1636
ynemMeHToB VIIA- Ea—
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TpYTIIbL.

I"anorensl
O6mas
XapAKTCPUCTHIA bubmuoreka [JOK
2  XUMHMECCKHX 6 https://m.edsoo.ru/7f41
aneMeHTOB VIA-
a636
rpynnsl. Cepa u
€€ COCIMHCHUS
O6mas
XapaKTePUCTHKA
XUMHUYECKHUX bu6mmoreka [IOK
2.3 3J1eMEHTOB VA- 7 https://m.edsoo.ru/7f41
rpynisl. A30T, a636
dochop n ux
COCIMHCHHS
O6mas
XapaKTEPUCTHKA
XHMHICCIUX bubmuoreka [JOK
04  Onewentos IVA- 8 https://m.edsoo.ru/7f41
TPYTIIIBL
a636
Yraepon u
KPEMHHI U UX
COCJTMHCHHS
Wroro no pazneny 25
Paznen 3. Merajliibl M X COeTHHEHHUS
OO6mume cBoiicTBa bubmiorexa LIOK
3.1 4 https://m.edsoo.ru/7f41
METaJIJIOB
a636
Baxneiimme bubmuorexa [JOK
3.2 METaJLTBI U UX 16 https://m.edsoo.ru/7f41
COCMHEHUS a636
Hroro no pazneny 20
Pa3nea 4. Xumus n okpy:xapomas cpeaa
Bemecrtsa u bubnmoreka [JOK
4.1 MaTepuaibl B 3 https://m.edsoo.ru/7f41
JKM3HHU YSI0BEKA a636
Hroro no pazneny 3
bubmuorexa [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 63
YACOB IIO
ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB DJIeKTPOHHBIE
/ Kourpoun uudposbie
W Tewa ypoka Boe | ee MpATINES | gipasonaremme
padoThI pecypcol
Hpenver xinur. BuGmorexa 110K
1 1 https://m.edsoo.ru/ffO0d
JKU3HH YEJIOBEKA.
210¢
Tena u BemecTna
[TonsiTHe 0 MeTOIAX bubmmorexa LIOK
2 1 https://m.edsoo.ru/ff0d
ITO3HAHMS B XMMHUH
227e
[IpakTuueckas
pabora Ne 1
«IIpaBwia paboTHI B bubnnoreka [JOK
3 naboparopuu u 1 https://m.edsoo.ru/ff0d
puéMBI OOpaIeHHs 23dc
¢ JJabopaToOpHBIM
000pyIOBaHUEM
YucTeie BEllECTBA U bu6nunorexa LIOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ffO0d
pas3zaenenus cMecen 26ca
IIpaxTrueckas
padora Ne 2 . bubnmnorexa [JOK
5 «Pasnenemite emeceit https://m.edsoo.ru/ff0d
(Ha mpumepe 28¢8
OYHCTKH
TTOBAPEHHOM COJIN )»
bu6mmoteka IIOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6c
XuMuveckue
3JIEMEHTBI. 3HAKU bubnuotexa [JOK
7 (cumBOIIBI) 1 https://m.edsoo.ru/ff0d
XUMHYECKHAX 2be8
2JIEMEHTOB
[IpocTblie u coXKHBIE bubmorexa [IOK
8 BelIeCTBa 1 https://m.edsoo.ru/ffO0d
2a6¢
AToMHO- bubnunorexa LIOK
9 MOJIEKYJIIPHOE 1 https://m.edsoo.ru/ffO0d
y4eHue 2d50
3aKOH MOCTOSIHCTBA bubmuorexa [{OK
10 COCTaBa BEIIECTB. 1 https://m.edsoo.ru/ff0d
XumMmuyeckas 2eae

23




dhopmyna.

BanentHocTth
ATOMOB XHMHYECKHUX
DJICMCHTOB
OrHocurenbHas
aToMHas Macca. bu6nmumoreka [IOK
11 OrHocurenbHas https://m.edsoo.ru/ff0d
MOJIEKYJIApHAas 323c
macca
Maccosas ox bu6nmmoreka [IOK
12 XHMHHCECKOTO https://m.edsoo.ru/ff0d
DJICMCHTA B 350c
COeIMHEHUH —
KonnuecTBo bubnunoreka LIOK
13 BelecTsa. MoJb. https://m.edsoo.ru/ffOd
Mousipaast macca 5230
duznyeckue u
XUMHUYECKHUE bubnuoreka [{OK
14 SIBJICHUS. https://m.edsoo.ru/ff0d
Xumudaeckas 37fa
peakius
Hpusnaxu u bubnuoreka [IOK
15~ YCTOBWI POTCKARHA https://m.edsoo.ru/ff0d
XHMHHGSKHX 3al6
peakuui E—
3aKOH COXpaHEHMS Bubnmorexa [[OK
16 ~ MAcChl BEIECTs. https://m.edsoo.ru/ff0d
XUMHYECKHEe 3b88
YpaBHCHHUS —
Breraucnenuns
KOJIMYECTBA, MaCChI Bubnmorexa [[OK
17 BEIMecTRa 1o https://m.edsoo.ru/ff0d
ypaBHEHUSAM 5708
XAMHYECKUX E—
peakuui
Knaccudukamms
XHMH%VC X bubnunorexa LIOK
18 peaKuu https://m.edsoo.ru/ff0d
(coenuHeHus, 334
pasoKeHus, —
3aMeleHus, o0OMeHa)
M. B. JIoMoHOCOB —
YHCHDIH- Bu6muorexa IIOK
19 JHIHIIIONCIHCT. https://m.edsoo.ru/ff0d
O06001menue u
40c4
CHCTEMAaTHU3alHs
3HAHUH
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KonTposnbnas

pabora Nel mo Teme bubnmoreka [JOK
20 «BemecTBa u 1 https://m.edsoo.ru/ff0d
XUMUYECKUE 4290
peaxkum»
Bo3nyx — cMech
rasos. Cocras bubnuorexa [IOK
21 Bo31yxa. Kncnopon https://m.edsoo.ru/ff0d
— BJIEMEHT U
448e
MIPOCTOE BELIECTBO.
O30H
dusnyeckue u
XUMHYECKHE
CBOWCTBA KHCIIOPOaA bubnmoreka [JOK
22 (peakiuu https://m.edsoo.ru/ff0d
OKHCJICHHS, 4614
ropenue). [lonarue
00 okcumax
CrniocoOsl mostyueHus
i:gggg f(il;;d u bubnunoreka LIOK
23 https://m.edsoo.ru/ff0d
MIPOMBIIIIJICHHOCTH.
497a
IIpumeHeHue
KHCIIOpo/ia
TennoBoii 3¢ dext
XUMHYECKOU
peaKkIu, MOHATHE O bubmuoreka [IOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d
YpPaBHEHUH, 3K30- U 4790
SHIO0TEPMUUYECKHUX
peaKIusIxX
Tormnuso (HedTs,
gz‘r’gﬂl’;é‘f{f:‘*) Bu6miorexa IIOK
25 BO3TyXa, CTIOCOGHI https://m.edsoo.ru/ff0d
’ 4cda
ero
MIPEeIOTBPALIECHUS
IIpaxTrueckas
pabota Ne 3 o Teme
«Ilonyuenue u bubmuoreka [IOK
26 cobupanue https://m.edsoo.ru/ff0d
KHUCJI0pOJa, 4ae2
M3y4YeHHUE ero
CBOWCTB»
Bomopon — but6mmoreka [IOK
27 3JIEMEHT U IPOCTOE https://m.edsoo.ru/ff0d
BEIIECTBO. 4ddo
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Haxoxnenue B

IPUPOJIC
dusnveckue u
XUMHUYECKHUE bu6nmoreka [IOK
28 CBOICTBA BOAOPOJA. https://m.edsoo.ru/ff0d
[Ipumenenue 4dd0
BOJIOpOA
[TonsTHE O KHCTOTAX bubmorexa [IOK
29 U COSX https://m.edsoo.ru/ff0d
50d2
CriocoObI ToTy4eHust bubmuorexa [JOK
30 BOJIOpOJa B https://m.edsoo.ru/ff0d
J1abopaToOpUn 4dd0
[IpakTuueckas
pabota Ne 4 o Teme Bubsmorexa LIOK
31 «Hlomyuenne n https://m.edsoo.ru/ff0d
cobupanue
4142
BOJIOPOJIa, U3yYCHHE
€ro CBOMCTBY
Mousipabiii 00BEM Bbu6moteka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABoraapo 542e
Brrancnenus
00BEMa, KOJINIECTBA
BEIIIECTBA rasa 1o bubmuorexa [IOK
33 €ro U3BECTHOMY https://m.edsoo.ru/ff0d
KOJIUYECTBY 55a0
BEIIECTBA WJTH
00BEMY
Brrancnenus
00BEMOB T'a30B 10 Buborexa [IOK
34 YDABHCHIIO peakiiin https://m.edsoo.ru/ff0d
Ha OCHOBE 3aKOHa
5 5708
00BEMHBIX
OTHOIIIEHUI Ta30B
dusndeckue u but6mmorekxa [IOK
35 XAUMUYECKUE https://m.edsoo.ru/ff0d
CBOMCTBA BOIBI 587a
CoctaB OCHOBaHMH. bubnuotexa [JOK
36 [Tonstue 06 https://m.edsoo.ru/ff0d
WHIUKATOpax 59e2
Bona xak
PacTBOPUTEII.
Hacpimenasie u but6mmoreka [IOK
37 HEHACBIIIICHHBIE https://m.edsoo.ru/ff0d
pacTBopbl. MaccoBast 5b40

JI0J1sI BEIECTBA B
pacTBope
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[IpakTnueckas
pabota Ne 5 o Teme

;g‘;‘;g%{)ffe“e Bu6mmorexa LJOK
38 onpenenémmof https://m.edsoo.ru/ff0d
MacCOBOM J0JeH Seba
PacTBOPEHHOTO
BCIIECTBAY
Koutpossnas bu6nmmoreka [IOK
39 Eiiocfogoi o eme I https://m.edsoo.ru/ff0d
Bonopoa. Boga» 6342
OKcuIBl: COCTaB, bu6nunorexa LIOK
40 KJIaCCU(UKALIUS, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
[Tonyuenue u
XAMUYECKHE
CBOICTBa bubnnorexa [{OK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff0d
OCHOBHBIX U 664e
aM(pOTEPHBIX
OKCHJIOB
OcHOBaHUS: COCTaB, bubmuoreka [IOK
42 KIaccupuKanus, https://m.edsoo.ru/ff0d
HOMEHKJIATypa 67ca
[Tonyuenune n bubmmnoreka HOK
43 XUMHUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBa OCHOBaHHUI 67ca
KucnoTtsr: cocras, bu6mmoteka IIOK
44 KiaccuuKanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonyuenue n bubmmnoreka HOK
45 XUMHUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA KHCJIOT fee2
Conu (cpennue):
HOMeHé‘”aTypa’ Bu6miorexa [IOK
46 ::;;?Iezlnﬂ https://m.edsoo.ru/00a
XUMHYECKHE d9474
CBOMCTBa
[IpakTnueckas
pabota Ne 6.
Pemenne
AKCIEPUMEHTAIbHBIX bubnmorexa LIOK
47 https://m.edsoo.ru/00a

3aJ71a4 10 TEME
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCIUHCHMUID)

dob7c
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T'enetnyeckas cBsI3b
MEXy Kiiaccamu

bubnunoteka LIOK

48 HEOPIAHHUECKHX https://m.edsoo.ru/00a
COCIUHCHUI d9a30
O06o0meHue u bubnnorexa [JOK
49 cucTeMaTHu3alus https://m.edsoo.ru/00a
3HAHUHI d9cb2
KoHntposbHas
paborta Ne3 o Teme bubmuorexa [JOK
50 "OCHOBHEBIC KJIaCChI 1 https://m.edsoo.ru/00a
HEOPraHUYECKUX d9ela
coeauHeHm"
[TepBbie OMBITKH
KiacenpuKaum bubnunoreka LIOK
51 XIMITACCIHX https://m.edsoo.ru/00a
aneMeHToB. Ilorsarue
doffa
O Irpynmnax CXOTHBIX
DJICMCHTOB
[Tepuoanueckuii
3aKOH U
[Tepuoamdaeckas bubnmoreka [JOK
52 cHCcTeMa https://m.edsoo.ru/00a
XUMHYECKHAX da52c
anemeHToB /1. .
Menneneena
TTepHobI, TPy bubmmoteka IIOK
53 ’ ’ https://m.edsoo.ru/00a
TTOATPYTIIIBI da52c
CtpoeHue aTOMOB. bubmuoreka [IOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00a
sinep. MzoTomsr da342
Crtpoenue
AIEKTPOHHBIX
0007109€K aTOMOB bubnuotexa [JOK
55 SJICMEHTOB https://m.edsoo.ru/00a
[lepuoanueckoit dabbc
cucremsl []. U.
MeHnaeneeBa
XapakTepucTuka
XAMUYECKOr 0
3JIEMEHTA MO €0 bubmuorexa [{OK
56 MOJIOYKEHUIO B https://m.edsoo.ru/00a
[Tepuoanueckon da824
cucteme /1. W.
MeHnpeneeBa
3HaucHUE bubnunoteka LIOK
57 [Tepuonnueckoro https://m.edsoo.ru/00a

3aKOHa JIA pa3BUTHA

da96e
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HayKH{ U TIPAKTHKH.
. . MenueneeB —
Y4EHBIN, IeJaror U

IpaxJIaHuH
DNeKTpoOoTpHULIATETh Bubnmorexa LIOK
58 HOCTb aTOMOB 1 https://m.edsoo.ru/00a
XUMHAYECKAX
daab8
3JIEMEHTOB -
HMonnast xuMmuueckas bubmorexa LIOK
59 1 https://m.edsoo.ru/00a
CBS3b
dac34
KoBanenTHas bubnunoreka LIOK
60 MoJIsipHast 1 https://m.edsoo.ru/00a
XUMHUYECKASA CBI3b daab8
KoBanentHas bubnunoreka LIOK
61 HETOJIApHAs 1 https://m.edsoo.ru/00a
XUMHUYECKAS CBI3b daab9
bubnunoreka LIOK
62 CreneHb OKUCICHUSA 1 https://m.edsoo.ru/00a
dae28
OKHCTUTENHHO- bubnmoreka [JOK
63 BOCCTAHOBUTEIHHEIE 1 https://m.edsoo.ru/00a
peakiumn db076
OKNCIHTEIH I bubmmoreka IIOK
64 BOCCTAHOBHTEN 1 https://m.edsoo.ru/00a
db076
B 10K
65 p - 1 1 https://m.edsoo.ru/00a
«CTpoeHue aroma.
db486
XHUMHYECKasI CBA3L) -
gegﬁglaiiﬁeyﬁm' bu6mmoteka IIOK
66 CI/ICTeII;I/IlaTI/ISa s 1 https://m.edsoo.ru/00a
vatmsan db33c
3HAHUN
g?ngizﬁeyEOK' bubmuorexa [{OK
67 CI/ICTCI:/IIaTI/ISa st 1 https://m.edsoo.ru/00a
natisan d9cb2
3HAHUI
gzi‘ngIZI;{III:IIe}’EOK- bubmuoreka [{OK
68 m 1 https://m.edsoo.ru/ff0d
CHUCTEMAaTH3AINA
o 61c6
3HAHUN E—
OBUIEE KOJIMYECTBO
YACOB I10 68 4
ITPOTPAMME
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9 KJIACC

TOMOI'CHHBIX 1

No KoanuyecTBO 4acos DJIeKTPOHHbIE
h uudposbie
pecypchl

[Tepuoanueckuit
3aKOH.
[lepuoanueckas bu6nmmoreka [IOK

1 CcHCTEMa 1 https://m.edsoo.ru/00ad
XUMHYCSCKHUX b59%¢
anemenTtoB /. U.
Menneneena
3aKOHOMEPHOCTH
B U3MCHCHUHU
CBOICTB bubmuoreka [{OK

2 XHUMUYECKHX 1 https://m.edsoo.ru/00ad
3JIEMEHTOB b6b6
IIEPBBIX TPEX
MIEPHOJIOB
Knaccudurars bubnmoreka [JOK

3 1 HOMCHITATYDA 1 https://m.edsoo.ru/00ad
HEOPTraHUYECKHUX b7eD
BCIISCTB -
Bunbr
XUMHYECKON bu6mmoteka IIOK

4 CBSI3U M THUIIBI 1 https://m.edsoo.ru/00ad
KPUCTAJUTHYECKUX bac6
pELETOK
KonTponbHas
pabora Nel mo
TeMe

5 «IIoBTOpEHuE 1 1 |
yriryoneHue
3HAHUM OCHOBHBIX
pazzienoB Kypca 8
KJ1acca
Knaccudukanms
XUMHYECKUX bubnunorexa LIOK

6 peaxiui mo 1 https://m.edsoo.ru/00ad
pa3IUYHBIM bcb0
MpU3HAKaM
ITonsTHe O
clopoet bubnuotexa [JOK

7 XAMITICCKOU 1 https://m.edsoo.ru/00ad
peaKIu. beOa
ITonsarue o T

30




TCTEPOTCHHBIX

peaKIusax
ITonsarue o
XHUMHYECKOM
PaBHOBECHH.
DakTophl,
BIIMSIOIINE HA bubnunoreka LIOK
8 CKOpPOCTh https://m.edsoo.ru/00ad
XUMHYECKOMN c28¢c
peaKIu U
ITOJIOKCHUE
XHUMHUYECKOTO
paBHOBECHS
OKHCIIHTEIIbHO- bubnnorexa [IOK
9 BOCCTaHOBUTEIILH https://m.edsoo.ru/00ad
bI€ PEAKIINH cade
Teopus
STCKTPOTTHTITECK Bbu6moteka [JOK
10 Of AMCCOLIMALIHH. https://m.edsoo.ru/00ad
CuIlbHBIE U
cd68
cia0ble
AIEKTPOIIUTHI
Honnsie bu6mmoteka IIOK
11 ypaBHEHUs https://m.edsoo.ru/00ad
peaKuuit d448
XuMuueckue
CBOICTBA KUCIIOT
1 OCHOBAHWH B bubmuoreka [{OK
12 eBetTe . https://m.edsoo.ru/00ad
MIpEACTaBICHUI 4548
00 E—
AIEKTPOIUTUUECK
OH AUCCOIMAILINU
XuMHUYeCcKHe
CBOMCTBA COJIeH B
CBETe bubmuoreka [{OK
13 Ipe/ICTaBICHUH https://m.edsoo.ru/00ad
00 d8b2
AJIEKTPOJIUTUYECK
oM JucCCcoIMalNU
Momsie o but6mmoreka [IOK
14 . https://m.edsoo.ru/00ad
TUAPOIU3E COJIEH 4944
0O0001eHue n but6mmoreka [IOK
15 CHCTEMAaTHU3allH https://m.edsoo.ru/00ad
3HAHWI ddi2
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[IpakTnueckas

pabota Ne 1. Bbu6mmotexa [JOK
16 «Pemrenne https://m.edsoo.ru/00ad
AKCIIEPUMEHTAIIbH dbfa
BIX 3a7a4»
KonTponbhas
pabota Ne2 o
reme bubnunoreka LIOK
17 «meKTpOIHTHHEC https://m.edsoo.ru/00ad
Kas TUCCOLMAIIHSL.
dec0
XuMH4yecKue
peakiuu B
pacTBopax»
OOmas
XapaKTepucTiKa bubnunoreka LIOK
18 TaJIOreHoB. https://m.edsoo.ru/00ad
XUMHYECKHE
y dfe2
CBOIiCTBa Ha
npuMepe XJopa
XJI0pOBOAOPOA.
CosiHast KUCJIOTA, Bubmorexa [IOK
19 XHMVH Heckue https://m.edsoo.ru/00ad
CBOICTBa
’ el04
MOJTy4eHHE,
MIPUMEHEHUE
IIpaxTueckas
pabota Ne 2 o
teMe «llomyuenune bubmuoteka [IOK
20 COJITHOM https://m.edsoo.ru/00ad
KHUCJIOTHI, e348
U3ydeHue eé
CBOMCTB»
Brraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX bubnunorexa LIOK
21 peakuui, ecinu https://m.edsoo.ru/00ad
OJIMH U3 e488
peareHTOB JIaH B
M30BITKE
Obmias but6mmorekxa [IOK
22 XapaKTepuCTHKa https://m.edsoo.ru/00ad
sneMeHTOB VIA-
ebda
TPYIIITBI
AmoTponHsie
MoauUKAITII but6mmoreka [IOK
23 CEPBI. https://m.edsoo.ru/00ad
Haxoxnenne eb4a
cephl U €€
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24

25

COECIMHEHUN B
pUpPOJIE.
XuMH4yecKue
CBOMCTBA Cephl
CepoBogopo,
CTpOEHHUE,
dusndeckue u
XUMHUYECKHE
CBOMCTBA

Oxcuppl cepsl.
Cepnas KucjoTa,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
pPUMEHEHUE

bu6nmoreka [IOK
https://m.edsoo.ru/00ad
e802

bubnunoreka LIOK
https://m.edsoo.ru/00ad
ea28

26

XuMudyeckue
peakiuu,
JIe)KaIue B
OCHOBE
MPOMBIIIUIEHHOTO
crocoda
MOJTYYCHUS
CEpPHOM KUCIIOTBHI.
XuMHudeckoe
3arpsi3HEHUE
OKpYyKaroleun
cpenbl
COCIMHCHUSAMU
cepbl

bubmuoreka [{OK
https://m.edsoo.ru/00ad
ec8a

27

28

29

Brruucnenue
MacCOBOH JOJIN
BBIXO/1a ITPOJIYKTa
peaKuuu

Oobmas
XapaKTepUCTHKA
371eMeHTOB VA-
rpynnsl. A30T,
pacnpocTpaHeHue
B IIPUPOJIE,
buznueckue u
XUMHUYECKHE
CBOMCTBA

AMMHaK, ero
dusnueckue u
XHMHYECKHE
CBOMCTBA,
MOJTydCHUE U
MIPUMEHEHUE

bu6nunorexa LIOK
https://m.edsoo.ru/00ad
ec8a

bubnunorexa LIOK
https://m.edsoo.ru/00ad
eeab

but6mmoreka [IOK
https://m.edsoo.ru/00ad
004
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30

31

[IpakTnueckas
pabota Ne 3 o
teme «llomyyenue
aMMHaKa,
U3YyYEHHUE ero
CBOWCTB»

A3OTHas KHCIIO0TA,
e€ ¢puzuveckue u
XUMHYECKHE
CBOMCTBaA

bu6nmoreka [IOK
https://m.edsoo.ru/00ad
180

bu6nmmoreka [IOK
https://m.edsoo.ru/00ad
306

32

Hcnons3oBanne
HUTPATOB U COJIEH
aMMOHUS B
KauyeCTBE
MUHEPATbHBIX
ya00peHHil.
XHUMHUYECKOE
3arpsi3sHEHUE
OKpYyKaroleun
cpebl
COCIMHCHUSAMU
a3ora

bubnunoreka LIOK
https://m.edsoo.ru/00ad
518

33

34

35

®Dochop. Okcnn
docdopa (V) u
dochopnas
KHCJIOTA,
¢duznyeckue u
XUMHYECKHUE
CBOICTBA,
MOJTy4YeHHE

Hcnons3oBanue
docdaros B
KayecTBe
MHUHEpaJIbHBIX
yIOOpeHMiA.
3arpsi3HeHUE
MIPUPOIHOMN
cpensl
docharamu
VYraepon,
pacrnpocTpaHeHHe
B IIPUPOJIE,
dusnueckue u
XUMHYECKHE
CBOMCTBA

bu6nmorexa LIOK
https://m.edsoo.ru/00ad
f68a

bubnunorexa LIOK
https://m.edsoo.ru/00ad
fc20

but6mmoreka [IOK
https://m.edsoo.ru/00ad
fd9c

36

Oxkcubl
yriiepona, ux
dusuueckue u

bubnunoreka LIOK
https://m.edsoo.ru/00ad
febe

34




XUMHUYCCKHUC

CBOIICTBA.
DKOJIOTHYECKHUE
poOJIeMBl,
CBSI3aHHBIE C
OKCHJIOM
yraepona (IV)
VYroapHas bu6nmoreka [IOK
37 KHCJIOTa B €€ https://m.edsoo.ru/00ae
com 006¢
[IpakTuueckas
pabota Ne 4 o
teme "llonyuenue bubnuoreka [IOK
38 YTJIEKHUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauecTBennas 027e
peakius Ha
kapOoHaT-HOH"
IlepBoHavanbHbIE
MOHATHA 00 bu6nmorexa LIOK
39 OpTaHiTeciix https://m.edsoo.ru/00ae
BEIIIECTBAX KaK O
054¢
COCTUHCHHIX
yriepoja
Kpemuuii 1 ero bubnuoreka [{OK
40 SS—— https://m.edsoo.ru/00ae
080a
IIpakTnueckas
pabota Ne 5.
Pemenne bu6mmoteka IIOK
41 KCTICPHMCHTAIIBH https://m.edsoo.ru/00ae
BIX 3aJ1a4 10 TEME
y 0bf2
«Baxueite
HEMEeTaJUTbl U UX
COCIUHCHHS
KoHTtponbHas
pabora Ne3 rio but6mmorekxa [IOK
42 reme . https://m.edsoo.ru/00ae
«Baxuneimiie
0el8
HEMETaJTBl U UX
COCUHEHUS»
OOmas
XapaKTepUCTHKA
XHMITHCECKHX but6mmoreka [IOK
43 DJICMEHTOB —= https://m.edsoo.ru/00ae
METaJlIOB.
103e
Mertannuueckas
CBSI3b U
MeTaJlJTnyecKas
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KpucTallin4ccKas

peLIETKa.
duznveckue
CBOMCTBaA
METAaJIJIOB
XuMudeckue
CBOMCTBaA
METaJIIOB. bu6nmoreka [IOK
44 DIEKTPOXUMHUYEC https://m.edsoo.ru/00ae
KHH sl 1156
HaIpsHKEHUN
METAaJIJIOB
O61ue crmocoobl
MOJTY4CHUS
METAaJLJIOB.
CriaBsl.
Brrunciaenus mo Bu6muorexa LOK
45 YPABHCHILIM https://m.edsoo.ru/00ae
XUMHYECKHUX
N 1156
peaKIHiA, eciu
OJIVH U3
peareHToOB
COJICPKUT
IpUMecH
ITonstue o bubnmorexa LIOK
46 KOPPO3UH https://m.edsoo.ru/00ae
METAJJIOB 1278
bu6nunorexa LIOK
47 ﬁi?;g;flme https://m.edsoo.ru/00ae
14b2
Oxcuael u bubmuoreka [{OK
48 TUAPOKCUIBI https://m.edsoo.ru/00ae
HaTpHs U Kaaus 14b2
[[lenoyHo3eMeNbH Bubmmotexa LIOK
49 bre MeT%HHH a https://m.edsoo.ru/00ae
KaJbIUH U
y 15e8
MarHui
Baxueiiiine bubnunorexa LIOK
50 COEIMHEHUSI https://m.edsoo.ru/00ae
KaJbIHS 15¢8
O06o0meHue u
51 CHCTEMAaTH3allHs
3HAHUI
JK&cTkocTh BOJBI bubnunoreka LIOK
52 1 CIIOCOOBI e& https://m.edsoo.ru/00ae

YCTpaHEHHUSI

1886
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[IpakTnueckas
pabota Ne 6 o

bubnunorexa LIOK

53 teMe "JKEcTkocTh https://m.edsoo.ru/00ae
BOJBI U METOJIbI lae8
e€ yctpaHeHus"
bu6nmoreka [IOK
54 AmomuHuit https://m.edsoo.ru/00ae
1c64
AmdoTtepHbie bubnuorexa [IOK
55 CBOIiCTBa OKCHJA https://m.edsoo.ru/00ae
U THIPOKCUIA 1c64
bubnunorexa LIOK
56 Keneszo https://m.edsoo.ru/00ae
1d86
Oxcupl,
bubnunoreka LIOK
57 THAPOKCUIBT 1 https://m.edsoo.ru/00ae
coun kenesa (II)
35e6
u xene3a (I11)
O06o0061IEHNE U
58 CHCTEMAaTH3allH
3HAHHUIN
[IpakTuueckas
pabota Ne 7.
Pemenne bu6mmoteka IIOK
59 OKCTICPHMEHTAILI https://m.edsoo.ru/00ae
BIX 3a4a4 110 TeME
. 3de8
«Baxuneimnie
METaJUIBl M UX
COCIMHCHUS
Breraucnenus mo
YpaBHEHUSIM
XAUMHUYECKUX
peakuui, eciu
OJIVH U3
pPEarcHTOB J1aH B bubmuoreka [IOK
60 M30BITKE UJIN https://m.edsoo.ru/00ae
COIEPKUT 1750
MIPUMECH.
Breramcnenns
MacCOBOH J0JIN
BBIXO/Ia TIPOJTYKTa
peaxiuu
O06o06mIcHNE U
61 CUCTEMAaTH3AINA
3HAHUI
KonTtponbHas
62 pabota Ne4 mo
TeMe
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«Baxuennime
METAJUIBI U UX
COEIMHEHU
ﬁZEe(;IT;fB?B bubnunoreka LIOK
63 P . 1 https://m.edsoo.ru/00ae
[IOBCEIHEBHON
3£50
JKU3HU YEJI0BEKa —
i?M;j{eeC;(g: bu6nmoreka [IOK
64 oK P " . 1 https://m.edsoo.ru/00ae
pyxarotien 4270
cpebl
Poss xim » BuGnmotexa [OK
65 p 1 https://m.edsoo.ru/00ae
DKOJIOTHYECKUX
4270
npo0aem -
gegsgm?;ﬁeyﬁ()& bubmuoreka [{OK
66 a 1 https://m.edsoo.ru/00ae
cucTeMaTu3anus
o 0dOa
3HAHUI ~d
gegsg B};){III:IIGYEOK' bubmuoreka [IOK
67 n 1 https://m.edsoo.ru/00ad
CUCTEMATH3ALUS
o b33c
3HAHUN —
Pesepmii ypox BuGmotexa 110K
68 a 1 https://m.edsoo.ru/00ad
CHUCTEMATHU3ALUS
N 9cb2
3HAHUI Z22&
OBIIEE
KOJIMYECTBO 63
YACOB I1O
[TPOTPAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aatenscTBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Xumus. 8 knacc. KoHTposbHbIEe U TpoBepoUHbIie padboThl - ["abpuensn O.C.
COopHuUK 337124, YIPaXKHEHUN 1 TECTOB MO0 XUMHUU. 8-9 kiacchl - CBepaiioBa
H..

3ajaun Mo XUMUU U CIOCOOBI UX penieHus. 8-9 knaccol - ['abpuensu O.C.,
Pemeros I1.B., Octpoymos N.I'.

Xumus. 9 knacc. KoHTponbsHbIE U IpoBepoUYHbIe padboThl - ["adpuensn O.C.,
bepeskun [1.H. u nop.

KOHTpoJIbHBIE 1 CaMOCTOSATENbHBIE PA0OTHI IO XUMUU. 9 Kilacc: K YYEOHHKY -
I"abpuensna O.C., ITaBnosa H.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/himija
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