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1.HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma ydeOHOro Kypca xumuu 8-9 Kiacca cocTaBieHa Ha
OCHOBE IMporpamMMbl MO XUMHHM a1 8—9 KiaccoB: aBTOPCKOM MporpaMMoi
OCHOBHOTO 0011ero o0pazoBaHusi 1mo xumuu At 8-9 knaccoB (O.C.I'aOpuensiH,
N.I".OctpoymoB, C.A.CnankoB «lIpoceemenue», 2019 r. Meroguueckumu
PEKOMEHAAIUSMHU 110 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B 00II€00pa30BaTEIbHbBIX
OpraHu3alusax, PacHoJIOKEHHBIX B CEJIbCKOM MECTHOCTM W MallbIX TOpOJax,
LIEHTPOB oOpa3zoBaHus €CTECTBEHHOHAYYHOU 151 TE€XHOJIOTUYECKOU
HarmpaBieHHocTed  («Touka  pocrtay) (YTBepXKIIeHBl  pacCTOPsSHKEHUEM
MununcreperBa npocsenieHust Poccuiickoit @enepanun ot 12 suBaps 2021 r. Ne
P-6). B cooTBeTCTBUU € 3TUMHU JTOKYMEHTaMH OOydarolirecs JOJKHBI OBIAJETh
npuéMaMH, CBSI3aHHBIMH C OMPEJICIICHUEM TMOHATUM: OrpaHUYMBATh WX,
OMHUCHIBATh, XapaKTEpPU30BaTh M CpPaBHUBATh. Tak Kak XUMHUS — Hayka
AKCIIEpUMEHTaIbHAS, oOyuaromuecs JIOJIKHBI OBJIAJICTh TaKUMU
MO3HABATEILHBIMU yUYE€OHBIMU JCHCTBHUSAMHU, KaK DKCIIEPUMEHT, HaOJIOJICHHE,
U3MepeHue, ONucaHue, MOJeIMpOBaHUE, TUINOTE3a, BBIBOJI. B mpoiecce nzyuenus
Kypca y oOy4aromuxcs mpooiKaT (GOpMUPOBATHECS YMEHHS CTAaBUTh BOIPOCHI,
OOBSCHATh,  KJIAacCU(PUIMPOBATh, CpPaBHUBATh, ONPEAENATb  HCTOYHHUKHU
uHbOpMaIIMK, TOJy4YaTh M aHAJIU3UPOBATh €€, TOTOBUTh HH(OPMAIMOHHBIHI
OPOIYKT, TMPE3EHTOBaTb €ro U BeCcTH Juckyccuro. (CrlegoBaTenbHO,
NESTENbHOCTHBINM MOAXOA B HU3YYCHHUH XUMHUHU CIHOCOOCTBYIOT JOCTHXKEHHIO
JUYHOCTHBIX, TPEJIMETHBIX U METANPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTaTOB.
[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHS COCTAaBJICHA
Ha OCHOBE TpeOOBaHHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTeIbHOM
IIporpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBanus, npeacTtaBieHHbXx B DI'OC 000, a
TaK)Ke Ha OCHOBe denepanbHON padodeil mporpaMMbl BOCHUTAHUS U C y4ETOM
KOHIIETIIIMY TPEToJaBaHus y4eOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickon @enepanumu.

PaGouas mporpamma peanm3yercss Ha ocHoBe YMK co3manHOro moj
pykoBoactBoM ["abpuensna O.C.

1. Tabpuenssa O. C. Xumus. 8§ kmacc: y4eOHHMK 11 00II€00pa3oBaTEIbHBIX
opranm3anuii / O. C. I'abpuensa, U. I'. Octpoymos, C. A. CnaakoB. — M.:
[Ipoceemienne, 2021.

2. Tabpuenssa O. C. Xumms. 9 wmacc: y4eOHUK sl 0011e00pa3oBaTeIbHBIX
opranm3anuii / O. C. I'abpuensa, U. I'. Octpoymos, C. A. CrnagkoB. — M.:
IIpoceemienne, 2021.

VY4eOHUKHN COOTBETCTBYIOT denepaabHOMY roCyJJapCTBEHHOMY
oOpa3oBaTeIbHOMY cTaHaapTy. PexkoMeHioBaHbl MUHHUCTEPCTBOM MPOCBEILICHUS



Poccuiickoit ®enepanuu. [Iporpamma paspaboTaHa B COOTBETCTBUU C YUEOHBIM
IUIAHOM IS YPOBHS OCHOBHOI'O OOHIEro 0O0pa3oBaHUsl C HCIOJIb30BAaHUEM
COBPEMEHHOI'0 000PY/I0BaHUS LIEHTPA €CTECTBEHHOHAYYHON M TEXHOJIOIMYECKOM
HampaBieHHoctn «Touka pocra». Ha 06a3ze wnenrpa «Touka pocrta»
oOecreuynBaeTcsl peanu3anus 00pa3oBaTeNIbHbIX NPOrPaMM €CTECTBEHHOHAYYHOM
U TEXHOJIOTMYECKON HampaBlE€HHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMHM 3aKOHOJATENbCTBA B cdepe oOpa3oBaHus U € YIETOM
pexomenaanuit denepaibHOro onepaTopa yueOHOro npeaMera «XuMus».

[Iporpamma mo XxuMuu [1a€T NpEACTaBICHUE O LENsAX, oOLeH cTpaTeruu
oOydeHHMs, BOCHHMTAHMS M Pa3BUTUA OOYYAIOLIUMXCS CPEACTBAMH Y4eOHOTO
npeamera, YCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
OpPEAYCMATPUBAET PACHPEACIICHUE €r0 IO KjaccaM M CTPYKTYpUPOBAaHHUE IO
paszienaM M TeMaM MPOrpaMMbl MO XWMHH, OMNPEIEISIET KOJIUYECTBEHHBbIE U
KayeCTBEHHbIE XapaKTePUCTUKHU coJiep KaHus, PEKOMEHYEMYIO
NOCJIEIOBATENIBHOCTh ~ M3YYEHHS] XUMHUM € y4€TOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTesIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTO CoJIepKaHUsI.

3HaHMEe XUMHUH CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHEHMS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3aly  BO3MOXKHOCTEH  Jjii  caMOpa3BUTHA |
dbopMupoBaHUS KyIbTYphl TUYHOCTH, €€ 00IIeH 1 PYHKIIMOHATBEHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
OOy4aroUIuXcs, HAaBBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIBbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCEITHEBHOM JKM3HHU, TaK U B MPOPECCUOHATBHON ACSITEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsJ1a HA €AMHCTBO IPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH O0YyYaroIINXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e 3TH CHCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJlaM T[IO3HAHUS TPH W3YUYEHUU BEIIECTB W
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yciIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBSCHATH M OLICHUBATHb SIBJICHMS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
INOHUMAHUSl LEHHOCTH XHMMUYECKUX 3HAHUM i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.



2. 0O0mas xapaKTepuCTHKA y4eOHOI0 nmpeaMera

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HHU YEJIOBEKA. XUMUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE »dJeMeHThl. CHMBOJBI XUMUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAasi Macca. MaccoBasi 10Jis1 XUMHUUYECKOIO 3JIEMEHTa B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUYECKHUE SBJICHHS. XUMHUUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpPHBIM 00OPY/IOBAaHUEM, U3YUYECHHUE U OMHCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCIOTOW) SIBIICHUM, HaOI0ICHUE H
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHE Kee3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenne kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yroiap M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpaszyromue. Homenkinatypa okcunoB. ®Pusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKY KJIacCaMU HEOPTAaHUYECKUX COETUHEHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHHS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAIOB), HAOIOICHIE O0Pa3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaibleM) (BO3MOXKHO  KCIOJIb30BAaHHWE BUJEOMATEpPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeTaJNIaMH, PEeakUui HEUTpaau3aluy, I[OJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUIl CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB TNEepUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl X UMHUUECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THIBI KPUCTAJIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETIEHEH OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o xaranuse. [loraTue o xumuueckoMm paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCHOJIB30BAaHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIe U C1a0ble SJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsITHE O THApPOIN3E COJNEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOINPOBOIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BbIJCICHHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOZ€CTBUE € METAJJIaMH, HEMETAUIaMH, WLIeJo4aMH). XJIIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTaBUTENN KHUCJIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCa0Thl. CONM CEPHOUM KUCIOThI, KAYECTBEHHAS PEAKLIUS HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyecKre U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNUE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u pochopHas kucinora, puznueckue 1 XUMUIECKHUE CBOMCTRA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKAlMK, pPACIPOCTPAaHEHHE B TMpuUpoJe, (U3UUYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700ambHOrO TOTEIJICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHs KpeMHHS B mpupone. OOmmue mnpeacraBieHus 00
okcuge kpemuus (IV) m xpemuueBoit kucinore. CUIUKAThl, UX HCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NUECKUE U XUMHUUYECKHE CBOICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIOICHUE TIpoliecca OOyriMBaHUs caxapa Mmoj JAeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COCAMHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICMCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHUe, COOMpaHUe, paclio3HaBaHHE U W3Yy4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHre MeTaiioB. Meraminueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3nueckne 1 XMuMUUECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxkJaeHue B Ipupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUbl, TuApOKcU bl U conu xkenesa (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblUs, AJIFOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, €IUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

3. MecTto y4yeOHOro npeamera Xumus 8-9 kiaccobl B y4eOHOM IJIaHe.

OO0miee 4YMCIO 4YacoB, OTBEASHHBIX JUIS HM3YYCHHUS XUMUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaiser 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



4.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XHMMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTAThl OCBOCHHUS MPOrPaMMBI OCHOBHOTI'O OOIMIET0 00pa30BaHUs AOCTHTAIOTCS B XOJ€ OOyYeHHS
XAMUU B €IUHCTBE y4eOHOW W BOCHHUTATEIBHON IEATEILHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCHHCKHUMH
COIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSAMH, NPHHATHIME B OOINECTBE MpaBWIaMH M HOPMaMH
MOBE/ICHHS U CIIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COIMATA3AIIUH 00yYarOIUXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKalOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS CHCTEMON ITO3UTHBHBIX
[IEHHOCTHBIX OPHEHTAIIMI U pACIIUPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpMOTHYECKOro BOCIIUTAHMS

[IEHHOCTHOI'O OTHOIICHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY M HAYYHOMY HACIECIWIO, TIOHHMAaHUS
3HAYCHHMS XMMUYECKOW HAayKW B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJETh AOCTOBEPHON HH(pOpMaImed o
MEePEIOBBIX JOCTHKEHUSIX W OTKPHITHUSIX MUPOBOM M OTEYECTBEHHOM XUMHHU, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUSA O COIMAIBLHBIX HOPMAX U MpaBHIaX MEKIMYHOCTHBIX OTHOIIECHHN B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMIICTEHTHOCTH B OOIIECTBEHHO IMOJIC3HOM, yUeOHOMCCIIET0BATEIBCKON, TBOPYECKON M IPYruX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOHM JEATCILHOCTH TIPH BBIMOJHEHHUH Yy4YeOHBIX, IMO3HABATCIBHBIX 3a1ad,
BBIITOJIHCHHM XHMHYECKHX OSKCIIEPHUMEHTOB, CO3JaHMM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOINOHHMAHHIO |
B3aMMOIIOMOIIIM B TPOIECCE ITOM yUeOHOH MesATeIbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IMOBEACHHE M MOCTYNKH CBOUX
TOBAPHUIICH C TIO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCIIEACTBUI TOCTYITKOB,;

3) HEeHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHYECKHUE MPEACTABICHHS O BEIIECTBE M XHMHUECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH W COCTABJISAIONINE OCHOBY JUIsSI MOHUMaHHsI CYI[HOCTH HAyYHOW KapTHHBI MUPA, MPEACTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIbI, B3AUMOCBS3SX YEJIOBEKa C MPUPOIHOW CPEIOH, O POJIM XUMHH B
MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;



MO03HABATEIbHbIE MOTUBbI, HAMPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUHM MO XMMHH, HEOOXOAUMBIE ISl OOBSICHEHUS
HaOJII0JaeMBbIX TPOLIECCOB U SIBJIEHUM, MO3HABATENIbHOM, MH(POPMALMOHHON M YHMTATENbCKOW KyJNbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIUTEpaTypoil, HOCTYNHBIMU TEXHUYECKUMU
cpelncTBaMu UH(POPMALIMOHHBIX TEXHOIOTU;

UHTEpPEC K OOYYEeHWI0 M TO3HAHUIO, JI0O03HATEIBbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K C€aMOOOpa30BaHMIO,
NPOEKTHOM M HCCIEA0BATENIbCKON NEeATeTbHOCTH, K OCO3HAaHHOMY BbIOOPY HAIpPaBICHHOCTH M YPOBHS OOyuyeHHUs B
JIaTbHEUIIIEM;

4) hopMHpPOBAHUS KYJILTYPbI 3[10POBbSI:

OCO3HAHHME IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha 3JI0POBBIN 00pa3
KU3HU, OCO3HAHUE IOCJIEACTBUI M HEMPHUSTUE BPEIHBIX MPUBBIYEK (YHNOTPEOICHHS aJIKOTOJsl, HAPKOTHKOB, KYpEeHHs),
HEOOXOIMMOCTH COOJIIO/IEHUS MPaBU OE30MaCHOCTU MPHU OOpaAIEHUH C XMMHUYECKUMHU BEIIECTBAMU B OBITY M peajbHOMU
KU3HH;

5) Tpy/10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHUIO MpoQeccuil M Tpyaa pa3IuvyHOro poja, YBaKEHHE K TPYyIy M pe3yjbTaTaM
TPYIOBOM AESATENHHOCTH, B TOM YKCIIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHMM MO XMMHH, OCO3HAHHBIA BBHIOOP
UHAUBUAYATBLHON TPAeKTOPUU MPOJOIIKEHHUSI 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH,
0OIIIeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEMHOW Mpo(ecCHOHANBHON NEATeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTh aalITUPOBATHCS B IPOPECCUOHATILHOMN Cpejie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1eIecO00pa3HOe OTHOUICHHE K MIPUPOJIe KaK UICTOYHUKY JKU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS,
NOHMMaHUE IIEHHOCTH 3/I0pOBOr0 M 0Oe30macHoro o6Opasza >KM3HH, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY
¢u3nyecKoMy M IMCUXHMUYECKOMY 3J0pPOBbIO, OCO3HAHME LIEHHOCTU COOIOACHUS IMpPaBHJ OE30MaCHOTO MOBEICHUS NpHU
paboTe ¢ BENIECTBAMU, a TAKXKE B CUTYaLUSAX, YTPOKAIOIINX 3J0POBBIO U XKU3HHU JIOEH;

CIIOCOOHOCTH MNPUMEHATHh 3HAHUA, IOJY4YaeMble NPH HM3YYEHHH XUMHH, JUIS PEIICHMs 3a]ad, CBS3aHHBIX C
OKpY’)Karouie MNpUpPOAHOM CpeloW, MJi1 TOBBIIMICHUS YPOBHS 3KOJOIMYECKOM KYJbTYpPhI, OCO3HaHUS TJIO0AIBLHOTO
XapakTepa 3KOJOTMYECKUX MPOOJIEM U MyTel MX PELIEHUs MOCPEACTBOM METOJO0B XMMHH, SKOJIOTMYECKOTO MBIIUICHHUS,
YMEHUS PYKOBOJCTBOBATHCS UM B MIO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIBHON MPAKTHKE.



METAINPEIMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMBbIE JJIsI POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIE
MOHATHUS (3aKOH, TEOpHs, MPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOPBIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpeAMETax M TMO3BOJAIOT Ha OCHOBE 3HAHUW U3 ATUX MpeaMeToB (HOPMUPOBATH
MpeACTaBICHUE O IIEJIOCTHOM HAydyHOW KapTUHE MHpa, M YHHUBEpCajdbHble Yy4eOHBbIC JCHCTBUA (TMO3HABATEIbHbIE,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpble oOecrneunBa0T (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE YYeOHbIE 1eCTBUS

ba3oBblie JiorMyecKkue 1efcTBUA:

YMEHUS HCIIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS] MPU OCBOCHWH 3HAHUW: PACKPbhIBATh CMBICI XUMHUUYECKUX
MOHATUN (BBIICIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b C JIPYTUMH TOHSATHUSIMH), WCIOJIL30BaTh
MOHATUS ISl OOBSICHEHHS] OTACIbHBIX (DaKTOB M SIBJICHUM, BBIOMpPATh OCHOBAHWS W KPUTEPUHU IS KiacCUPUKAIIMU
XUMHYECKUX BEIIECTB U XUMHYECKUX PEaKIMi, yCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMH
U3YYEHHs, CTPOUTH JIOTHUECKHE pacCyXJeHus (MHAYKTUBHBIC, JEIYKTUBHbIEC, IO AaHAJIOTHH), JAeJiaTh BBIBOJLI HU
3aKJIFOYECHUS;

yMEHUE MPUMEHATH B MPOLIECCE NMO3HAHUS MOHATUA (IPEAMETHBIE U METANIPEAMETHBIE), CHMBOJIIMYECKUE (3HAKOBBIE)
MOJIENIM, HMCTOJb3yeMble B XMUMHH, MPEOOPA30BHIBATH IIMPOKO MPHUMEHSIEMbIE B XUMHUU MOJIEIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HAK (CUMBOJ JJIEMEHTAa), XUMHUYecKas (Qopmyla U ypaBHEHHE XUMHUYECKOM pPEaKIMU — TMpPU PEHICHUH
y4eOHO-TI03HABATENBHBIX 33]1a4, C YYETOM 3TUX MOJICIIbHBIX MPECTaBICHUN BBISBISTh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKH M3yYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB M XMMHUYECKHX PEAKIMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
NPUYUHHO-CJIEACTBEHHBIE CBA3U U IIPOTUBOPEUYNS B U3yUAEMBIX IPOLIECCAX U SBICHUAX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

YMEHHUE UCHOJIb30BATh [IOCTABJIECHHBIE BOIIPOCH! B KAYECTBE UHCTPYMEHTA IO3HAHMS, & TAKXKE B KAYECTBE OCHOBBI 151
dbopMHUpOBaHUS THUMOTE3HI MO TMPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXICHUH;

MPUOOPETEHNE OMbITAa MO TUTAHUPOBAHUIO, OPTaHU3AIMHA W TPOBEJACHUIO YYECHUYECKUX DKCIIEPUMEHTOB, YMEHHUE
HAOJFOIAaTh 32 XOJI0OM TPOIECCa, CAMOCTOSATEIHLHO MPOTHO3UPOBATH €r0 Pe3yiabTaT, GOPMYIHPOBATH OOOOIIECHUS W BBIBOIBI
0 pe3yJibTaTaM MPOBEAEHHOIO OMbITa, UCCIEAOBAHNUS, COCTABIIATH OTUET O MPOJICTaHHON padoTe.



Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH MHOOPMALIMIO PA3IUYHBIX BUOB U (POPM MpeCTaBICHHUS,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs JHUTEpaTypa XUMHUYECKOTO COAEpP>KaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl UHTEpHETA), KPUTUUECKH OLIEHUBATH MPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TMPUMEHSTHh Pa3IMUHbIE METOJBl U 3alpPOChl MPU MOUCKE U OTOOpEe MHOOPMAIMM U COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOAUMBIX JIJIS BBITIOJIHEHUSI YUEOHBIX M TTO3HABATEIBHBIX 3aJ1au ONpeeIEHHOTO TUIa, TPUOOPETEHHUE OTbITa
B 00JlacCTU UCIOIB30BaHUSI HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJaJCHUE KYJIbTYpOH aKTHUBHOTO
UCIIOJIb30BaHUST PA3JIMUHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOUpPATh ONTUMAabHYIO (GOpPMY TpeACTaBICHUS
uH(OpMaIMK U WITIOCTPUPOBATH PelIacMble 3a7a4l HECIOKHBIMU CXEMaMH, JUarpaMMaMHu, ApyrumMu Gpopmamu rpaduxu
U UX KOMOWHAIMSIMU;

YMEHHE UCIIOIb30BaTh U aHAIIM3UPOBATH B IMpoliecce yueOHOM M UCCIIeI0BATENbCKON ACSITEIbHOCTH HHPOPMAIUIO O
BJIMSIHUM MPOMBILIIJIEHHOCTH, CEJIBCKOr0 X035MCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOIIEH NPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHS 3a]1aBaTh BOMPOCHI (B XO/€ AUANOra U (MJIN) IUCKYCCUM) MO CYIIECTBY 00CYKIaeMOil TeMbl, POpPMYyIUPOBATH
CBOM IPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHHUS IPEIJIOKEHHON 3a/1a4u;

YMEHUS MPEJCTaBIATh MOJYYEHHBIE PE3YJIbTAThl IO3HABATEIBHON JNEATEIBHOCTA B YCTHBIX M IMUCbMEHHBIX TEKCTAX;
JIeNaTh MPE3CHTAIUI0 PEe3YIbTATOB BBIMOJIHEHUS XMMHUYECKOTO SKCIEpUMEHTa (1abopaTopHOro OmMbITa, Ja00PATOPHOM
PabOTHI 11O UCCIETOBAHNIO CBOMNCTB BEIIECTB, YICOHOTO MPOSKTA);

yMEHHS Y4eOHOTrO COTPYIHHUYECTBa CO CBEPCTHHKAMH B COBMECTHOW TIO3HABAaTEIbHOM W HCCIIENOBATEIBCKOMN
JESTENBHOCTU TPU PEIICHUH BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS IO3HIIHI
(o6cyxaenus, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPJAUHAIIMS COBMECTHBIX NEHCTBUH, OMpeeiIeHIEe KPUTEPUEB
IO OIIEHKE Ka4eCTBa BHIMOJIHEHHOW pabOTHI U APYyTHE).

PeryasiTUBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEIIBHO ONPENECIATh LENIH ACATEIbHOCTH, IJIAHUPOBATH, OCYLIECTBISATh, KOHTPOJIUPOBATH U IpHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JCSATEIHHOCTD, BRIOWpaTh Hanboee 3P heKTuBHBIC CIOCOOBI pelIeHUsT YI4eOHBIX U
MO3HABATEIbHBIX 3a7]a4, CAMOCTOSITEIbHO COCTABJISITh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIM alrOPUTM JACUCTBUU MpHU
BBITIOJIHEHUH 33JJaHUN ¢ YYETOM MOJIYYEHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX 00bEKTaX — BEIIECTBAX U PEaKIUsAX, OLICHUBATh



COOTBETCTBHUE IMOJYYEHHOrO pe3yJibTaTa 3asBICHHOM IL€JIM, YMEHUE HCMOJb30BaTh M AHAIU3UPOBATH KOHTEKCTHI,
IIpEeIaracMele B yCIIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO O0S3aTENBbHOTO COJAEP)KAHMS, YCTAaHOBJIEHHOTO JIaHHOM
dbenepanbHOil paboueld MpoOrpamMMol, BBIACISAIOT: OCBOCHHBIE OOYYAaIOIIMMHCS HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI
nercTBUM, crieliupruyecKue sl IpeIMEeTHOM 001acTi «XUMUSI», BUIBI JACSITEIHLHOCTH MO MOJYYSHHIO HOBOTO 3HAHMUSI, €T0
UHTEpIpETaIHU, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K xoniy obyuenus B 8 ki1acce npeaMeTHble pe3yibTaThl HA 0230BOM YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH
y 00y4aronuxcs yMEeHUM:

PacKpbIBATh CMBICTT OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJIa, XHMUYECKUIN AJIEMEHT, IMMPOCTOE BEIIECTBO,
CIIO)KHO€ BEIECTBO, CMecCh (OJHOpOAHAs W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHas U
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JOJISI XUMUUYECKOIO 3JIEMEHTA B
COCMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTAa, OCHOBAHHWE, COJb, DJICKTPOOTPUIATEIHLHOCTh, CTEICHBb
OKHCJICHUS, XMUMHUYECKas peakius, Kiaccuukamus peakiuii: peakiud COCAWMHEHUS, PEAKIUU Pa3I0KECHHUS,
peaKIuu 3aMeIleHHs, peakluu OOMeHa, dK30- U IHAOTCPMHUUECKUE PEAKIIUH, TeIUIOBON 3(P(dEKT peakiuu, sIpo
aToma, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, PAJANYC aTOMa, XUMHYECKasl CBSI3b, TOJIIPHAS M HEMOJISIpHAS
KOBaJICHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH, PAaCTBOpP, MaccoBas J0Js BellecTBa (IPOILEHTHAS
KOHIICHTpAIIMs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUUYECKUX MMOHATHUN M TMPUMEHATH ATH TOHATHS IPU OMUCAHUU
BEILIECTB U UX MPEBPALICHUM;

UCIIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY ISl COCTABIICHUS (POPMYIT BEIIECTB U YPAaBHEHUIN XUMHUECKUX PEAKIINN;
OTIPEJIEIISITh BAJIEHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCJUHEHUSX, CTEMEHb OKHUCIICHHS DSJEMEHTOB B
OMHAPHBIX COCTUHEHUSAX, IPUHAJJIC)KHOCTh BEIIECTB K ONMPENCIEHHOMY KJIacCy COeAMHEHU 1o GopMyiam, BUJ
XUMUYECKOU CBSI3M (KOBaJEHTHAsI U MOHHAS) B HEOPTraHUYECKUX COEUHEHUSIX;

packpbiBaTh cMbIci [leproandeckoro 3akona /I. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHKUE TTEPUOIUYECKOM
3aBUCUMOCTH CBOWMCTB XMMHUYECKHX 3JJIEMEHTOB OT HX NOJOXKEeHUs B llepmomnueckor cucreme, 3aKOHOB
COXpPaHEHHUSI MaCChl BELIECTB, TOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraJipo;



e ONUCHIBaTh M XapaKTepU30BaTh TAOIUUHYIO popMy Ileproanyeckoil cuCTEMbI XUMUYECKHUX JIEMEHTOB: pa3inyaTh
MOHATHUS «rJIaBHas noAarpymnmna (A-rpynna)» u «mnodounas noarpymnmna (b-rpymnmna)», manele 1 00JbLINE TEPHOBI,
COOTHOCHUTH 0003HaYeHUs!, KOTOpbIe UMetoTcs B Tabnune «llepuonnueckas cuctema XuMuueckux anemeHTos /1. 1.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl spa,
oO111ee YuCIIo 3JIEKTPOHOB U PaCIpeIeNIEHUE UX 0 JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIMPOBATH XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XMMHUYECKUE peakuuu (1o Yucily Hu
COCTaBYy y4acCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3P (DEKTy);

e XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEUIECTB pPa3IMYHBIX KJIACCOB, MOATBEpPXk Aas
OINKMCAaHKE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIU;

e TPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O COCTaBa, BO3MOXKHOCTU MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBUSIX;

e BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJII0 XHMHYECKOTO
AJIeMeHTa 1Mo GopMylie COeTMHEHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO
XUMUYECKOU peaKIuu;

e TPUMEHATH OCHOBHBIC OMEpPAlMU MBICIUTEIBHON NEATebHOCTH — aHajlu3 W CUHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMaTH3alluI0, KiIacCU(UKAINIO, BBIIBICHUE NPUUYUHHO-CIEICTBEHHBIX CBS3€H — HJisi WM3Y4YEHHUS CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIMil, €CTEeCTBEHHO-HAYYHbIE METOJbl IO3HAHHS — HaOII0/IeHUe, W3MEpEHUe,
MOJEINPOBAHUE, SKCIIEPUMEHT (pEajbHbI U MBICJIECHHBIN);

e CIEJOBATh MPABWJIAM IOJIb30BAHUS XMMHYECKOUN MOCYA0N U J1ab0paToOpHbIM 000PYIOBaHHUEM, a TAKXKE MpaBUIIaM
oOpallleHus1 ¢ BEUIECTBAMHM B COOTBETCTBUHM C HMHCTPYKIMSAMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHX
OIBITOB IO TOJYYCHHIO U COOMpaHHIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA M KHUCIOPOAA), HMPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA, INIAHUPOBATh U MPOBOJUTH XUMUYECKUE
SKCIIEPUMEHTHl 10 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT € TOMOUIbK0 HHIMKATOpPOB (JaKMYC,
benondranenH, METUIOPAHX U IPYTHUE).

K koHIy 00yuyeHus B 9 Kjacce npeMeTHbIE pe3ysIbTaThl Ha 6230BOM YPOBHE JJOJKHBI OTpakaTh C(HOPMUPOBAHHOCTH

y 00y4JaroImuxcss yMEHUH:



PacCKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX TMOHSTHI: XUMUYECKUN HJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH,
AHUOH, MPOCTOE BEUIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMUYECKasi peakilusi, XUMUUYecKash CBS3b, TEIUIOBOM 3¢ @deKT peakiuu, MOJab, MOJSPHBIM 00BEM, pacTBOp,
ANEKTPOIUTHI, HEANEKTPOIUTHI, AJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaKIMH HOHHOro OOMeHa, KaTalu3aTop,
XUMHUYECKOE paBHOBecHE, 0OpaTUMbIe U HEOOpAaTUMBbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCITUTEb, BOCCTAHOBUTEb, OKHCJICHHUE U BOCCTAHOBJIEHUE, AJIOTPOIHUs, aM(POTEPHOCTh, XUMHUYECKasl CBS3b
(KOBaJICHTHasl, WUOHHAs, MeTalInyecKkas), KpUCTaLIMYecKas pemérka, KOppo3usi METaiOB, CIUIABbl, CKOPOCTb
XUMUYECKOU peakIinu, MpeaeaprHo gomyctumas konmeHtpanus [1JIK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX IMOHATHH W TPUMEHATH ATH TOHATHS TMPU ONHCAHUU
BEIIIECTB M UX MPEBPAIICHU;

UCITIOJIH30BaTh XMMUYECKYIO CUMBOJIUKY JIJIs1 COCTaBJIeHHsI (hOPMYJT BEIIECTB U YPAaBHEHUM XUMHUCCKUX PEAKITUN;
OTIPENICNIATh BAJICHTHOCTh U CTEMEHb OKHCJICHHUS XMMHUYECKHX JJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOIO COCTAaBa,
NPUHAIJICKHOCTh BEIIECTB K ONPENeIEHHOMY KJIacCy COEIUHEHUN 1o QopmyliaMm, BHI XUMHUYECKON CBSI3H
(KOBaJIGHTHAs, MOHHAsI, METAJUIMYECKAas) B HEOPTAHUUECKUX COCMHEHUSX, 3apsil MOHA M0 XUMHUYEcKoi dhopmyie,
XapakTep cpeabl B BOAHBIX pPACTBOpPaX HEOPTaHUYECKUX COCIUHEHUH, TUIN KPUCTAIMYECKOW pPEIIETKH
KOHKPETHOT'O BEILECTBA;

packpbiBaTh cMbIcH [lepuoauueckoro 3akona /. . MeHneneeBa u A€MOHCTPUPOBATh €r0 MOHUMAHKUE: ONKUCHIBATH
U XapakTepus3oBaTh TabiuuHyto Gopmy Ilepuonnyueckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB: Pa3iMyaTh MOHATHS
«rnaBHas moarpynmna (A-rpynma)» u «mnobouynas mnoxarpynma (b-rpymnma)», Manple w OOJbBIIME TEPHOIHI,
COOTHOCHUTH OOO3HAuYEHUS, KOTOPHIE WMEIOTCS B TMEPUOJAMYECKON TaOIHIE, C YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB | 3apsAll sSApa, 00IIee YUCIO AIEKTPOHOB U PACTIPECICHUE UX
M0 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWMCTB JJIEMEHTOB M UX
COEIMHEHUH B MpeJieNiax MaibiX MEPUOA0B U TJIABHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;
KJIacCU(UIIUPOBATE XUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUYECKHE peakmuu (MO YUCITYy H
COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY 3(M(eKTy, MO M3MEHEHUIO CTENCHEW OKHCICHUS
XUMHUYECKUX PJIEMEHTOB);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CHENU(PUIECKUEe XUMUYECKUE CBOMCTBA MPOCTHIX U CIOXXHBIX BEIIECTB,
MOATBEPXKAasi ONMUCAHWE TPUMEpPAMHU MOJICKYJSPHBIX W WOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX XHUMHUYECKUX
pEeaKLnii;

COCTaBJISITh yPaBHEHUS AJIEKTPOIUTUICCKON NUCCOIMANMN KHUCIIOT, IIENOYeH W COJIeH, MOJTHBIE U COKpAIIEHHBIE
YpaBHECHHS PEAKIIMi MOHHOTO OOMEHA, YPaBHEHHUS PEaKIMi, MOATBEPKIAIONINX CYIIECTBOBAHHE T'€HETUYCCKOM
CBSI3M MEX/Ty BEIICCTBAMHU Pa3IUYHBIX KIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIM MOCPEICTBOM COCTABJICHHUS SJICKTPOHHOTO
OanaHca dTUX peaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH MPOTCKAHHS XMMHYCCKUX
NPEBpAIICHUI B Pa3IMYHBIX YCIOBHUSIX;

BBIYHC/ISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIO XHMHYECKOTO
AJIeMeHTa 1Mo (opMyJie COeTMHEHHSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOU peakilny;

coOI01aTh MpaBWIIa MOJIB30BAHUSA XUMHUYECKON MOCyAoi M J1abopaTopHbIM 0OOpYIOBaHHEM, a TakXKe IpaBHiIa
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIHUSMH MO BBINOJHEHUIO JTaOOPATOPHBIX XUMHUYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Tasa);

POBOAUTH PEAKIUU, MOATBEPIKAAIOIINE KauyeCTBEHHBIN COCTaB Pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJopua-, OpoMuI-, HMOAMI-, KapOoHaT-, ¢ocdar-, CHUIMKAT-, CyiabdaT-, THIAPOKCUI-HOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YUYEHHBIX METAIIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
NIPUMEHSITh OCHOBHBIE OIEpAIlii MBICITUTEIBHONW JEATEIBbHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMaTH3aIIUIO, BBISIBICHUE TPUYUHHO-CJICACTBEHHBIX CBS3€H — JIJIST M3YYCHUS] CBOMCTB BEIIECTB M XUMUYECKUX
peakinii, eCTECTBEHHO-HAYYHBIE METO/bl TO3HAHUS — HAONIOJCHHUE, U3MEPEHHUE, MOJICTUPOBAHNUE, YKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X €CKas CBS3b.
3.2 OE:E;T;I:HOB-H ’ 8 bubmmorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bu6moteka [IOK
1
Hroro ro pasexy 8 https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. BemecTBo u xumuveckne peakuuu (17)
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pazaen 2. HemeTranabl U UX coeuHeHus (26)
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYIIBL 24P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no paszneny 26



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

Paznen 3. Merasibl u ux coennHenus (21)

. bubnmoreka [JOK
31 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 21
Paznen 4. Xumus u okpy:xaromas cpeaa (4)
4.1 BemectBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmiorexa HOK
) mn P https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonauanbHublie xXumuieckue nousaTus (20)
[Ipenmer xumuu. Posbs XuMuu B )KU3HU 1 bubmmoreka [{OK
yejoBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuoreka [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [JOK
pasaeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOU COJIH)»
ATOMBI 1 MOJIEKYJIbI 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKUE dIIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U cIOKHBIE BELIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubnuorexa [IOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTABa BEIIECTB.
10 Xummueckas popmyina. BaneHTHOCTD 1
aTOMOB XMMHYECKHX 2JIEMEHTOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2eae

11 OTtHocuTeNbHAs aTOMHAsI Macca. 1 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 1 bubmmoreka [{OK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. 1 bubmmoreka [{OK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. 1 bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS 1 bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 1 bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl
bu6mmoreka [JOK
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX 1

peakuui

https://m.edsoo.ru/ff0d5708

Knaccudukanuss XauMU4ecKuX peakiuii
18 (coenuHEHMS, pPa3JIOKCHUS, 1
3aMelIeHus, 0OMeHa)

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIii-
19 sHImKIIoneaucT. O000IIEHNE U 1
CHCTEMAaTH3aIUs 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

KonTponpHas padota Nel mo teme

20
«BelecTBa U1 XUMHYECKHUE PCaKum»

1 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

Pa3nes 2. Baxkneiimme npeacTaBuTe/ M Heopranudeckux seuects (30)



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopom — anmemMeHT u Bubmmorexa LIOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DOu3nYeCKre U XMMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuy OKUCICHUS bubnuorexa LIOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstiue 00 okcugax
CriocoObl nostyueHust KUCIopo/ia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPABHEHNH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa OK
P HyXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmmorexa [TOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 dOu3ndecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IT
OIPITHE 0 KHETOTAX 1 COLIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl mosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuyeckas padora Ne 4 o reme bubnuorexa [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lony4yenue u cobupanue BOAOPO/Ia,
HU3yYECHHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [{OK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmmorexa [TOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruucienus 006EMOB ra3oB 10
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIIEHUI Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbie
37 M HEHACKIIIIEHHBIE PACTBOPHI bubmiorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B PaCTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB C bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42 OcHoBaHusI: COCTaB, KIaccuuKaIms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnocoi(ib}i TIOJT )eHI/ISI XI/IMI/I‘IZ(I:KI/IE: bubmorexa [TOK
N ya ’ https://m.edsoo0.ru/00ad9474
CBOWCTBa
[IpakTueckas padota Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXKY KiaccaMu bubnuoreka [IOK
HEOpPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o00IIeHNE B CHCTEMAaTH3aLIHs bubmuorexka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 o teme
" bubnnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumniecknx 3jaemMenToB /I, U. MenaeneeBa. CTpoeHue aToOMOB.

Xumnueckas cBsi3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (18)

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I

bu6mmoreka [JOK

51 XUMHYECKUX 21eMeHTOB. IloHsatue o
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
52 [lepuoanueckuii 3aKoH U bu6nmoreka [JOK



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

Hepno;u/meCKa;I CUCTEMA XUMHUYCCKUX
anemeHTOB J. . Menaeneera

https://m.edsoo.ru/00ada52c

53 [Tepwo1b1, TPYIIIEI, TOATPYIIITHI bubnuotexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI049eK
55 aToMOB 3JieMeHTOB [leproanueckoit brbmmorexa [OK
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MenpeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa
57 JUISL pa3BUTHUS HAYKU U nipakTuku. J[. W. bubnuoreka [IOK
MenneneeB — y4EHBIN, ME1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hornast XuMmeckas cassp https://m.edsoo.ru/00adac34
50 KoBaneHntHas nosisipHas XuMuudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHb okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC bu6nmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 htts://m.eds00.ru/00adb076
Pemenue 3asau 1o teme
65 «OKHUCIIUTEILHO-BOCCTAHOBUTEIILHBIC
peaKIum
B | noreve Crpomme s S |1 Bumorexa LIOK
CB3by https://m.edsoo.ru/00adb486
KonTponbHas pabora Ne4 no Teme
67 «CtpoeHne aroma. XUMHUYECKas 1 bubmorexa [TOK
https://m.edsoo.ru/00adb33c
CBSI3bY»
68 O6o0matoriee MOBTOPEHHE 3a KypC 1 bubmuorexa [JOK
XUMHUHU 8 Kiace https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

Ne i/

Tema ypoka

KoandecTBO 9acoB

KoHnTpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThbI

H3

Pa3nea 1. BemecTBo U xumMnueckue peaxkuum (1

[Iepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMmeHToB J1. Y.
MenneneeBa

3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX MEPUOI0B

Knaccudukanus 1 HOMeHKIaTypa
HEOpPraHWYECKUX BEIIECTB

Bunnl xXuMuueckoil CBS3U U THIIEI
KPUCTAJUIMYECKUX PEIIETOK

KonTtponsnas padora Nel no teme
«IToBTOpEHUe U yriyOneHne 3HaHUM
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca»

Knaccudukanus xuMmuaecknx
peaKkIuii o pa3InYHbIM MpU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUUYECKOH
peakuuu. [loHATHE O TOMOTEHHBIX U
TeTepOreHHBIX PEeaKIMIX

IloHsTHE O XUMHYECKOM paBHOBECHUU.
(DaKTOpBI, BJIMAOIIUE HA CKOPOCTH
XUMHYECKOH PE€AaKIUU U IMOJIOKCHUE
XUMHUYCCKOI'O PaBHOBCCHA

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC
pCaKuu

10

Teopust 3MEKTPOTUTHICCKOM
muccornuani. CHIIBHBIE U ClIa0bIe
3IEKTPOJIUTHI

11

HoHHbIE ypaBHEHHUS peaKkLUi

12

XMUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHMH B CBETE NPEACTABICHUIN
00 AIEKTPOIMTUIECKOU TUCCOITUAIIUU

13

XMUMHYECKHE CBOMCTBA COJIEN B CBETE
MIpeJICTaBICHUI 00
AIEKTPOJIUTUYECKON AUCCOLUALINT



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

[TonsiTue 0 ruApOIU3E COJIEH

O0001IEeHHUE U CUCTEMATU3 AL

15 .
3HaHUH
[Ipaktuyeckas padora Ne 1.
16 «Pemenune 3xcriepuMeHTaIbHbBIX
3a1au9»
KonTponsHas padora Ne2 o teme
17 «DQNEKTPOJIUTUYECKAs TUCCOIHALIMSL.

XHWMHUYECKUE PEAKIIUU B PACTBOPAX)

Paznen 2. Hemeraunbl U ux coequHeHus (26)

18

OO6ast xapakTepUCTHKA FaJIOTEHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
XJiopa

19

Xnoposojopoa. CossiHast KUCIOTA,
XUMUYECKHE CBOMCTBA, TIOIyUeHHE,
IIPUMEHEHHE

20

[IpakTnueckas pabota Ne 2 o Teme
«TonyyeHue COJITHON KUCIIOTHI,
HU3y4YEHHE €€ CBOMCTBY»

21

Berurcnenus no ypaBHEHUAM
XHUMHYCCKUAX PEAKIINHA, eCITH OJHH U3
peareHTOB JIaH B U30BITKE

22

OO011ast XapakTepUCTUKA SIIEMEHTOB
VIA-rpynmsl

23

AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepbl U €€ coeTMHeHUI
B IIpUpoJie. XUMUYECKHE CBOMCTBA
cepbl

24

CepoBoiopo1, CTpOCHHE,
(usznuecKkrue U XMMHUYECKUE CBOMCTBA

25

Oxkcunpl cepbl. CepHast KUCIOTA,
(buznuecKkue u XuMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

26

XUMHUYECKUE PEAKIUH, JIEIKAILNE B
OCHOBE ITPOMBIIIIEHHOTO crIocoba
MOJTYYEHHUS] CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKPY’KAIOILEN Cpellbl COEANHEHUAMHU
cepbl

27

Brruncnenne MaccoBoil 10J11 BbIX0/1a
MPOJYKTa peaKkIiu

28

O6ma51 XapaKTCpUCTUKA DJICMCHTOB



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpHUpoJe, pu3ndecKue u
XMMUYECKUE CBOMCTBA

29

AmMHaK, ero GU3NIECKue u
XUMUYECKHUE CBOMCTBA, MOTyYCHHE U
MpUMEHEHHE

30

[Ipaktuyeckas padora Ne 3 o reme
«[TonydeHne aMmMuaKa, U3y4eHUE €ro
CBOMCTB»

31

A3oTHas KucioTa, e€ pusnueckue u
XUMHUYECKHE CBOWCTBA

32

Hcnonb30BaHne HUTPATOB U oIl
aMMOHHUS B KAYECTBE MUHEPATBHBIX
yaoOpeHuit. XuMuueckoe
3arpsi3HEHUE OKPYKaIoIIe cpeibl
COEJIMHEHUSIMU a30Ta

33

®docdop. Oxcua pochopa (V) u
dhochopHas kucnoTa, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, MOTyYECHUE

34

Hcnonws3oBanue docdaToB B
KayecTBE MUHEPaIbHBIX YA0OpEHUH.
3arpsi3HeHUE IPUPOAHOUN CpeIbl
dbocdaramu

35

VYriepon, pacnpocTpaHeHUE B
npupojie, GU3NIECKue U XUMHUICCKUE
CBOMCTBA

36

Oxcubl yriaepona, ux GU3NIecKue u
XUMUYECKHUE CBOMCTBA.
DKosorndeckue mpoOIeMsl,
CBsI3aHHBIE C OKcuJoM yriepoaa (IV)

37

YronpHasg KUCIOTa U €€ COJIN

38

[IpakTueckas pabota Ne 4 o Teme
"[TomyueHue yriaekuciioro rasa.
KavecTBeHHast peakuus Ha KapOOHaT-

HOH

39

HepBOHaLIaJ'ILHLIC MOHATHS 00
OpraHU4YC€CKUX BCHIECCTBAX KAK O
COCAMHCHUAX yIiiepoda

40

erMHI/Iﬁ n €ro COCAMHCHUA

41

IIpaktuyeckas pabora Ne 5. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS

[ToaroToBKa K KOHTPOJILHOM paboTe

42 Ne3 o reme «BakHelime
HEMETAJUIbI M KX COCTUHEHUS
KonTtponsHas padota Ne3 mo treme

43 «BasxkHenne HeMeTallIbl ¥ UX

COCAUHECHUA»

MeTta/uibl ¥ UX coequHenus (21)

OO6mast XxapaKTepUCTHKAa XUMUUYECKHUX
JJIEMEHTOB — METAJIJIOB.
Merannuueckas CBs3b U

44
MeTaJUTMYecKasi KpUCTaIMuecKast
pemérka. Gu3nyeckre CBOMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

45 DIEeKTPOXUMHUICCKUN PSITT
HaNpsHKEHUM METAIOB
O61ue crnocoObl NOTy4YeHUS
meTawIoB. CruiaBel. BerunciieHus mo

46 YpaBHEHUSM XUMUUYECKHUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
npuMecH

47 [TonsaTHE O KOPPO3UU METAJLIOB

48 [lemouHbBIC METAILITBI

49 OKcHIbI ¥ THAPOKCUIBI HATPUS U
KaJus

50 IlenoyHO3EeMEIBbHBIE METAJIbI —
KaJIbIIMA U Mardui

55 Baxueiiue coefuHEHUS KaJIbLU

52 O000I11IeHNE U CUCTEMATH3ALMS
3HAaHUU

53 JKécTkocTh BOABI M CIOCOOEI €€
yCTpaHEeHHs
[IpakTiueckas pabota Ne 6 mo Teme

54 "KEcTKOCTL BOALI U METOIBI €6
ycTpaHEeHHs"

55 AnroMunui

56 AmdoTepHble CBONCTBA OKCHJIA U



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

TUAPOKCHIA

57

Keiaeso

58

Oxcupl, TUAPOKCHUIBI U COJIN JKelle3a
(IT) u xenesa (I1I)

59

O0001IEeHUE U CUCTEMATU3ALIUS
3HAHUH

60

[Ipaktudeckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxxnenmnine MeTalIbl M UX
COEUHEHUS

61

Boruncnenus no ypaBHEHUsIM
XUMHMUYECKUX PEaKLUi, ecIu OJUH U3
peareHToB JaH B U30BbITKE WU
COJIEP’KUT pUMecH. Brruncienus
MaccoBOM JIOJIU BBIX0J1a MTPOIYKTa
peakuuu

62

O0001IEHNE U CUCTEMATHA3 AN
3HAHUI

63

[ToaroroBka K KOHTPOJILHOM paboTe
Ne4 1o Teme «BaxkHene MeTauibl
U UX COCIUHEHU»

64

KonTtponbHas padota Ned4 o teme
«Baxuenime MeTaUIbl U UX
COEIMHEHUSD

Pasznen 4. Xumus u oxkpy:kawmas cpeaa (4)

65

BCH_ICCTBa " MaTe€puajibl B
HOBCCHHGBHOﬁ JKHU3HH 4YCJIOBCKa

66

XUMHYeCKOe 3arpsi3HeHne
OKpY’KaroIlel Cpe/Ibl

67

Ponb xumuu B pPECIICHUHA
OKOJIOTHYCCKHX HpO6J'IeM

68

O000I11IeHNE U CUCTEMATH3ALIMS
3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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