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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTeIbHOM IpOTrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha ocHOBe (peaepalibHON padoueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENoJaBaHusl y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNnbHbIX —opraHusauusx Poccuiickoi
denepaunu.

[Iporpamma mo xumuu 1aéT MpEACTABICHHUE O LEAX, OOIIel CcTpaTeruu
oOy4eHUsi, BOCIHTAHUS W Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
nperycMaTpUBaeT pacipe/iesieHne ero Mo KjiaccaM M CTPYKTYpUPOBAaHHE I10
pazzienaM M TeMaM MPOTPpaMMbl MO XUMHUH, OMPEIEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIEpIKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XHUMHUU C Y4ETOM MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTenbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TPeOOBaHUMN
K pe3yjibTaTaM OOy4YeHUss XMMHUHM Ha YPOBHE el u3ydeHHUs MNpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYarOIIerocs: IO
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeCTaBIeHUl 0 MaTEpPUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII0OATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3aldd BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JTUYHOCTH, €€ oOmed u  (QYHKIIMOHATHHON
IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB HMX CaMOCTOSITCIIbHOW y4eOHOW JesSTEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MMOBCEJIHEBHOM KU3HU, TaK U B MPOGHECCHOHAIBHOU S TEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsila HAa €AWHCTBO MPUPOABI W  YEJIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKY, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaAIOIIUXCH.

JlaHHbIe HarpaBiieHUs] B 00yYEeHUU XUMUKU O0ECTICUUBAIOTCS CEIU(UKON
CoJiep>KaHMsl y4yeOHOTrO TIpeAMeTa, KOTOPBIM SBJISETCS  IEIaroru4yecku
aJanTHPOBAaHHBIM OTpaK€HHWEeM 0a30BOM HAyKW XMMUH Ha OINpEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsI OPHUEHTHUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIBHBIX 3HAUYUMBIX TMOHSTUM
OpraHUYeCKOW XUMHHU.

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 nojaxoAa K e€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
HNOHATUHA O XHUMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
XxuMH4ecko peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHbl 10
OPUHIUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMPEACTABICHUN 00 JIEKTPOJUTHUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JAPYrOMYy, BBIMOJHSAA (PYHKIMM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJCTABIEHUSI O XHMHUYECKOM COCTABISAIONICH HAay4YHOW KAapTHUHBI MHpa B
JIOTUKE €€ CUCTEMHOUN MPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METO/IaM MO3HaHUA B Hayke. M3yueHne XUMUU OpOUCXOAUT C MPUBICYEHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyKaromuil MUpm»,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipy wu3yyeHUHM XUMHUU MPOUCXOAUT (opMHpPOBaHME 3HAHUU OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa M KaK OJHOrO0 U3 KOMIIOHEHTOB
MUPOBON KYJIBTYphl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKUX peakiui, B (OPMHUPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUW W HMX NPUMEHEHHWU B Yy4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATENILCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOTo
oOpalleHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHnn XWMUU Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
BaKHOE 3HAUYCHHUE IPHOOpETN TaKKe 1eJIH, Kak:

— (opMUpOBAHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEHHMS Ha CHCTEMAaTHYECKOE MpUOOIIeHNE
0o0ydJaromuxcs K CaMOCTOSITEIbHOM TO3HABATEILHOM JEATEILHOCTH, HAyYHBIM
MeToAaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecneyeHue YCJIOBU, CIIOCOOCTBYIOIIHMX IPUOOPETCHUIO
oOydJarolmMUMHCsl  OMbITa  PA3HOOOPA3HOW  JEATENbHOCTH, TIO3HAHHUS W
CaMOIIO3HAHMS, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMMEIOIINX
YHUBEPCAIbHOE 3HAUYCHHE ISl PA3JIMUHBIX BUIOB JIECSITEILHOCTH;

— (¢opmupoBaHue o0OmEeH (GYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YyMEHUUW OOBSACHATH W OIICHUBATh SIBICHUS
OKPYKaKIIEr0 MHUPA, UCIOJb3Ysl 3HAHUS U OMBIT, IIOJIYYEHHbIE MPU U3YUCHUH
XUMHH, TPUMEHSATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOU JAEATEIbHOCTH;

— (dopmupoBaHue y OOyYalOIIUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MMOHUMAaHHSI UEHHOCTH XWMHYECKHUX 3HAHUW [JIs1 BBIPAOOTKU SKOJOTMYECKU
1e71eco00pa3HOro MOBEACHUS B OBITY W TPYAOBOW JAESATEIBHOCTH B IEJSIX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tipoduisi W  HANpPaBICHHOCTH
JaJbHEUIIEro o0y4eHHUs.



OOmiee 4yMcao0 4YacoB, OTBEACHHBIX ISl M3YYEHHS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOaxX MO3HAHUSA B XMUMHUHU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAs aTOMHAas Macca.
OtHOcUTENBHAS MOJICKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KonmnuectBo BemectBa. Mons. Monsipaas wmacca. Bzaumocssizb
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHYECKUX COSTUHEHUH.

®u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuuss u eé
NPU3HAKK. 3aKOH COXPAHEHHWS MacChl BELIECTB. XHWMHUYECKHE YpPaBHEHUSI.
Knaccuduxkanus XuMudeckux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMeIIeHHS,
oOMmeHa).

XUMHYECKUN SKCTIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOW TOCYJ0M, MpaBuiaMu paboThl B JabopaTopuun
U npuéMmamu oOpalieHus ¢ J1abopaTOpHBIM OOOpYAOBaHHEM, H3yUYECHUE U
omucanue (HU3UYECKUX CBOMUCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBleHue BOCKA, TAsSHHUE JIb/Ia, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAIUsl BOJIbl) U XUMHUYECKUX (FOpPEHUE CBEYH,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOMIOEHUWE U ONHCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3jaoKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3amMoeHCTBHE
xenesa ¢ pactBopoM com menu (II), n3yuenue cnocoOoB pa3aesieHus cMecei: ¢
MOMOIIBI0  MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMarorpadus, MOpPOBEICHUE OYHUCTKH IIOBAPEHHOW COJM, HAOJIOJIEHUE U
ONMCAaHUE PE3YIbTAaTOB MPOBEACHUS OMNbITA, WLIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHeilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. KHucinopoa — 3j1€MeHT U pOCTOe
BellecTBo. HaxokaeHue kuciopojna B Mpupoje, Gpuznueckue U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxkcuabl. [lpumenenue kucnopona. CrocoOsbl
MOJIyYEHHUs KHUCIOpoJa B Jlabopatopuud U MpoMbIUieHHOCTH. Kpyrosopot
KHcyiopoaa B pupojie. O30H — aioTponHas MoAu(pUKAIUs KUCIOPOoa.

TemnoBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHIAOTEPMHUYECKHE PEaKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Bogopoja B
npupojsie, ¢GU3MYECKUEe U XHWMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosryyeHust. Kuciaortsl u conu.

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

dusnyeckue CcBoiicTBa BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BelIeCTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Posnb pacTBOpOB B MpUPOAE W B KU3HU 4YesnoBeka. KpyroBopoT
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA MPUPOTHBIX
BOJ.

Knaccuduxanus sHeoprannueckux coenuneHuit. Oxcuanl. Kiaccudukamus
OKCHJIOB: cojieoOpa3yroniue (OCHOBHBIC, KHUCJIOTHBIC, aM(pOTEpHbIC) U
HecoseoOpasyromue. Homenknarypa okxcunoB. duzmueckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [losyuyeHue OKCHI0B.

OcnoBanusi. Knaccudukaiuss OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTtypa ocHoBaHMH. PU3NUECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Comu. Homenknatypa coneil. @Pu3uyeckue U XUMHUUYECKHE CBOWMCTBA
conent. [lonydyenue comnen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

XUMHYECKUN SKCTIEPUMEHT:

Ka4eCTBEHHOE OIPEIECIICHUE COACPkKAHUS KHUCIOpOAa B  BO3IYXE,
MoJiyuyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOPOJa,
HAOJFIOZICHUE  B3aUMOJICMCTBHS  BEMIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUMKHOBEHUS M TIpeKpalleHus TopeHusi (1Mokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IOJIy4Ye€HHE, COOMpaHuUe,
pacrio3HaBaHWE M HW3y4YE€HHE CBOWCTB BOJIOpojJia (TOpEeHHUE), B3aUMOJECHCTBHE



Bojopoja ¢ okcugoM meau (II) (Bo3MOXKHO HCTIONB30BaHKE BUICOMATEPUATIOR),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEA0BAHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JIOJIEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATPUEM U KaJbI[UEM)
(BO3MOXHO HCIOJb30BaHUE BHUAEOMATEpPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOJNIOACHUE W3MEHEHUS
OKpacKM WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YCHUE
B3aumoeicTBus okcuna meau (II) ¢ pacTBopoMm cepHO# KHUCIOTHI, KHCJIOT C
METaJUIaMU, PEAKLINI HeUTpanu3aluu, MoJIy4eHue HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTANbHBIX 3a7ay Mo TeMe «BaxxkHeilume KiIacchl HEOPraHUYECKUX
COECIMHEHUI.

IHepuoanuecknint 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBble MOMBITKH KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMEHTOB. [loHsTHe 0
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amdorepHbie
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoanueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEPHUOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHtoB J[[. WM. Menaeneena.
[Tepuoner u rpynnbl. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUO/IA U TPYMIIbI 3JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX sifep. M3oTombl. OIEKTPOHBI.
CtpoeHne AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX AJIEMEHTOB
Ilepuonnueckou cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckodl cCUCTEMBI
XUMHYECKHX 3JIEMEHTOB JJIsl pPa3BUTHs HAayku U npaktuku. . 1. MenneneeB —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (TOJispHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHus. OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Ipoueccrl OKUCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



XUMHUYECKUN IKCTIEPUMEHT:

U3y4YeHHe 00pa3lOB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCHUAA LIMHKA C pacTBOpPAMU KHUCJIOT U IIEI0YEH, IPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX [PUMEPBl  OKUCIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEaKLUI
(ropeHue, peakuu pa3aoKeHUs, COCAUHEHUS).

MexnpeaMeTHbIe CBA3U

Peanusanusa mexnpeaMeTHbIX CBA3EH NPU MU3yYEHUM XUMHUH B 8 Kjacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mMe ecTecTBEHHO-HAayYHbIE TOHATHS: Hay4dHbI (QakT, Trumnoresa,
TEOpUs, 3aKOH, AaHaliu3, CHHTE3, KJIacCU(PUKALUS, MEePUOJUYHOCTD,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUI,
U30TOIBI, PAJAUOAKTUBHOCTDH, MOJIEKYJA, DJIEKTPUUYECKUU 3apsiji, BELIECTBO,
TENO, 00bEM, arperaTHOe COCTOSIHUE BEIlIeCcTBa, ra3, (pU3MYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
IIOJIE3HBIE UCKOMAEMbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepunonnueckuit 3axkoH. [leppoanueckass cucreMa XUMHYECKUX 3JIEMEHTOB
. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaIMs, KaJbLUi U HX
COCIMHEHUH B COOTBETCTBHUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoii
CHCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHUYECKOU CBSI3U. THUIBI KPUCTAITUYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBSA3H.

Kimaccupukanus W HOMEHKJIATypa  HEOPraHMYECKHX  BEIIECTB.
XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCUHEHN I, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiuss XuMHUECKMX pPEaKIuid MO Pa3IUYHbIM IpU3HAKaM (10
YUCJTy U COCTaBY YYacCTBYIOIIMX B PEAKIIUH BEIICCTB, IO TEIUIOBOMY 3P deKTy,
M0 HW3MCHCHUIO CTEIEHEH OKHCICHUS XMMHYECKHX JJEMEHTOB, IIO



o0paTUMOCTH, TIO YYaCTHIO KaraaumzaTopa). OK30- M SHIOTEPMHUYECKHE
pEaKInuH, TEPMOXUMUUECKUE YPABHEHMUS.

[lonstue o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX U
HEOOpATUMBIX  XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbix peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKUUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OajaHc
OKUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBieHHE  ypaBHEHUM
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMAIWH. ONIEKTPOJNIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M JAUCCOLMAIMU BEUIECTB C
pPa3IMYHBIMU BUJAMU XUMHYECKOU cBsizu. Ctenens auccounanuu. CUibHbBIE U
cia0bIe DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI€HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJIEKTPOIMTHYCCKON
nuccounanuu. KauecTBeHHbIE peakliud Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

XUMHYECKUN SKCTIEPUMEHT:

03HAKOMJIEHUE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETayuIoB (rpadura M anMasa), CIOKHBIX BEIIECTB
(xmopuzma HaTpusi), HCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU
peakuud  OT  BO3JECUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMHU KHUCIOT,
niesioyue u coser (BO3MOKHO MCTOJIb30BAHUE BUIE0 MAaTEPHAIIOB), POBEJICHHE
OMBITOB, WUTIOCTPUPYIOIINX NPU3HAKU MPOTEKAHUSI PEAKIU MOHHOTO OOMEHa
(oOpa3oBanme ocanka, BBIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIHI
(ropenue, peakuuu pa3yoKEeHNUs, COEAUHEHUS ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEAKIUNA Ha HOHBI,
pELICHUE SKCIEPUMEHTAIbHBIX 3a1a4.

HemeTtasnibl 4 MX cOeAMHEHUS

OO6mass xapakTepucThKa rajoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue u pu3ndecKre CBONCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3aumoeiicTBUE C MeTajylaMU, HEMETa/llaMH, IIejdo4yaMu). XJIOPOBOIOPOI.
CosisiHast KUCIIOTAa, XUMUYECKHE CBOMCTBA, MOJyYEHUE, IpUMEHEHUE. [[eiicTBue



XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHM3M 4YeJIOBEKa. BakHeulne XJIOpUIbl U UX
HaXOXKJEHUE B IPUPOJIE.

O6mass  xapakrepuctuka d31eMeHTOB  VIA-rpynmel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPONHBIC
MOAM(PUKALNUA KUCIOPOJIa U cepbl. XUMUYecKkue cBoicTBa cepbl. CepoBoaopo,
cTpoeHue, (U3MYECKHEe U XUMUYeCcKHe cBoicTBa. OKCHABI CEpbl  Kak
NpEICTAaBUTENN KHUCIOTHBIX OKcuAoB. CepHas KuCIOTa, (U3HMUYECKUE U
XMMHYECKHE CBOMcTBa (00IIMEe KakK TMpeACTaBUTeNs Kiacca KHUCIOT U
cnenuduyeckne). XUMHUYECKUE PEAKIUH, JISKAIIUE B OCHOBE MPOMBIIIJIEHHOTO
cnocoba moiy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cylbdaT-uoH. HaxoxneHue cepsl
U e€ coeMHEeHUI B mpupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYKalollell cpebl
COCTMHEHUSAMH cepbl (KUCIOTHBIE JTOXKIH, 3arPSA3HEHUE BO3/lyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mas xapakrepucTuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, puznueckrue U XuMuueckne cBoictra. KpyroBopor azora B mpupoe.
AmMuak, ero pU3MYecKrue U XUMUYECKHUE CBOMCTBA, TIOJyYeHHUE U MPUMEHEHHE.
Conu amMMoHUS, UX (U3HUECKHE U XUMUYECKHE CBOWCTBA, NpPHUMEHEHHE.
KauecTBeHHast peakiusi Ha UOHbI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHUe,
¢usznueckre W XUMHUYECKHME CBOWcTBa (0OIIME Kak MpeacTaBUTENs Kiacca
KucnoT u crnenuduueckue). Vcmonap3oBaHre HUTPATOB M COJEH aMMOHHUS B
KaueCTBe MHUHEPATBHBIX YyJA0OpEeHHH. XUMHUYECKOE 3arps3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponHbie Mogudukanuu dochopa, puznueckue u
xumudeckue cpoiictBa. Oxcua dochopa (V) u  dochopHas Kuciora,
dusznueckre u XUMHIECKUE CBOMCTBA, moyuenue. McmnonbzoBanue GocdaTtoB B
KaueCcTBE MUHEPATbHBIX yIOOpEHU.

O6mast  xapakrtepuctuka d1meMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCICHUS. YTJIEPOJl, ajlIOTPOIHbIE
MoAU(UKAINKA, PACTIPOCTPAHCHHE B TMPHUPOJE, (PU3NUECKHE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupozae. Okcuasl yriaepona,
uX (QU3NYECKHEe W XUMUYECKHE CBOWCTBA, JIEHCTBHE HA >KWBBIE OpPTaHU3MBI,
MOJIYYCHHE W MMPUMEHEHHE. DKOJOTHUECKHE MPOOJIEMBI, CBI3aHHBIC C OKCHUIOM
yrieponaa (IV), rumore3a 1o0albHOTO TMOTEIUICHUS KJIWMaTa, MapHUKOBBIN
addext. YrompHas KuCIOoTa W €€ COIMM, HUX (PU3HMYECKHE U XHUMHYECKHE
CBOMCTBa, MOJydyeHHEe U NpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-



noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SHCTBE.

[lepBoHauanbHble TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX Kak O
COCIMHEHUAX yriiepoja (MeTaH, 3TaH, ATWJICH, alleTWICH, 3TaHOJI, TJUIEPHUH,
yKCycHast  kuciora). llpupojgHble HCTOYHUKH  YIIIEBOJIOPOJAOB  (YroJib,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U TpOMBINLIEHHOCTU. [loHATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX,
Oenkax, yrieBoJax — U UX POJU B JKM3HU 4YelloBeKa. MarepuaabHOE €TUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCIUHCHUM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOWCTBA, TOJIYyYCHHE U
npumenenne. CoequHeHuss KpeMHus B mpupoje. OOmue mnpeacraBieHus o0
okcuge kpemuus (IV) u kpemaueBoit kuciaote. CUIUKATHI, ©X UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaykHeIIne CTpOUTEIbHBIC MaTepUalIbl: KEpaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobiemMbr 6€30macHOTO UCTIONb30BAHUS
CTPOUTEIIBHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

XUMHYECKUN SKCTIEPUMEHT:

u3ydeHrne oOpas3IOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTHI, IPOBE/IEHNE KAUeCTBEHHBIX PEAKIINil Ha XJIOPUA-MOHBI U HAOII0IeHHE
NPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)karolue (Ppu3ndeckne u XuMUYECKUe
CBOICTBA TaJlOTEHOB H WX COEOUWHEHUU (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C O0O0pa3liamMu XJIOPHUAOB (TajJOreHUIOB),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEepUaIoB), HAOIOJEHUE Tpoliecca OOyrIMBaHUS
caxapa IMOJ JCWCTBHEM KOHIUECHTPUPOBAHHOMW CEPHOW KHUCIOTHI, W3Yy4YECHHE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpPHOM  KHCIOTBHI, IPOBEICHUE
KaueCTBEHHON peakmuu Ha cyiabdaT-uoH W HaOMOJCHWE TIpU3HAKa ¢
MPOTEKaHMs, 03HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpPHUAIOB), oOpa3lamMu
a30THBIX U (PocPOpHBIX YIOOpECHHH, MOTydeHHE, COONMpaHne, paclio3HaBaHUE U
M3yYEHHUE CBOMCTB aMMHaKa, IMPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH
aMmMoHMST U ¢dochaT-MOH U U3YYCHUE TPU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIIECHTPUPOBAHHON a30THOW KUCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUANIOB), H3YUYEHHUE MOJAENEH KPUCTAIITUMYECKHUX
pemérok anmasa, rpaduta, GdymiepeHa, O3HAKOMJIICHHE C TPOIECCOM
afcopOLUMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTAa3a, MOJIydeHUue, coOMpaHHe, pacllO3HABAaHWE W M3YYEHUE CBOMCTB
YIJIEKUCTIOTO Ta3a, MPOBEJACHHWE KAuYeCTBEHHBIX pEAaKIUMd Ha KapOOHAT H
CUJIMKAT-UOHbl W HW3yYE€HHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C



NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3ajJa4 no TeMe « BaxkHeHe HeMeTallJIbl ¥ UX COCMHCHMS.

MeTajjabl 1 MX COeAMHEHUS

OO6miass xapakTepUCTUKa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoi CucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe METaIIOB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMYECKAS] PEIIETKA. DIEKTPOXUMHUYECKUM PST
HanpsoKeHU MeTaioB. Du3nyeckue M XMUMHUUYECKHE CBOMCTBA METAJIOB.
OO6mue crocoObl TONy4eHUsT MeTaUioB. [loHSATHE O KOPPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIIIICHHOCTH.

[[lenounble  MeTaibl: nosokeHue B Ilepuoguueckoir  cucTeMe
xuMHuueckux 31eMeHToB . 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXOXKICHUE
B mpupojge. dusznueckne M XUMHUYECKHE CBOMCTBA (HA MPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HATpus W Kanus. [IpuMeHeHue IeT0YHbIX
METaJIJIOB U UX COSTMHCHUH.

[[len1oyHO3eMENbHBIE METAJUIBI MarHui W KaJIbIUM: IIOJ0KEHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE HMX aTOMOB, HaxOXJAeHHUE B mpupoje. Pu3znueckue U XUMHUYECKHUE
CBOWMCTBA MarHus W Kalbliud. BakHeiiine coeguHeHUs Kaiablus (OKCHI,
TUAPOKCHU, CoJin). JKECTKOCTH BOBI U CIIOCOOHI €€ yCTpaHECHMUS.

AnoMuHMA: ToJio)keHue B Ileproanyueckoil CUCTEeME XUMHYECKUX
anementoB JI. WM. MeHneneeBa, CTpOCHHE aToma, HAXOXKJICHUE B MPHUPOJE.
dusznyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIC CBOWCTBA
OKCHJIa ¥ TUIPOKCHIA ATFOMUHUSL.

Keneso: monoxenue B lleppoanyeckor CUCTEME XMMUUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHEe aToMa, HaxoxaeHue B npupoae. Gusznueckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, THAPOKCUIBI M coiu xene3a (II) u
xenes3a (III), ux coctas, CBOWCTBA U MOJTYYEHHUE.

XUMHYECKUN SKCTIEPUMEHT:

O03HAaKOMJICHHE ¢ oOpaslamMyd METaUIOB M CIUIaBOB, MX (U3UYCCKUMHU
CBOWMCTBaMH, HW3y4Y€HHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCITOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMs M HaTpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHICOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJIbI, MPOIECCAa TOPEHUS JKEJIE3a B KUCIOPOE
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
Ka4ECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablMs, ATIOMUHMS, [IMHKA, KeJe3a
(II) m xenesza (IlI), memnu (II), HaOmomeHWEe W OMUCAHHUE MPOLECCOB



OKpallMBaHMs IUIAMEHUM WOHAMHM HATpuUs, Kalusig M KaiblUs (BO3MOXHO
WCIIOJIb30BaHUE BHUACOMATEPHUANIOB), HCCIeAoBaHUE aM(pOTEPHBIX CBOICTB
TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxkHeuIme MEeTaJUIbl U UX COSTMHEHUSD.

XuMHA U OKpY:KaK0LIas cpeaa

BemecrBa u Marepuassl B OBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momMorrs npu
XUMHUYECKHX 0KOTax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIoIel cpeabl (MpeaeabHas J0myCcTuMas
KOHIIeHTpanusi BemiectB, pganee — [IJIK). Ponp xumum B perieHun
IKOJIOTUYECKUX TTPOOIIEM.

XUMHUYECKUN IKCTIEPUMEHT:

u3ydeHrne 00pa3lioB MaTepHaioB (CTEKIIO, CIUIaBbl METAJIJIOB, MTOJTMMEPHBIC
MaTepHaIbl).

MexnpeaMeTHbIE CBA3U

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK M TOHATUN, SBISIOIIUXCS CUCTEMHBIMH I OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mume ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYUYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukalus, NEPUOIUYHOCTh, HAOIIOACHUE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHS, MaTePUAIIbI.

dusznka: marepusi, atoM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsll, MPOBOAHUKH,
HOJYIPOBOAHUKU, AUAIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BELIEeCTBA, a3,  pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJNIMYECKasT pEeIETKa, CIUIaBbl, (U3UYECKUE BEIUYHMHBI, EIUHUIIBI
M3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MHHEPAIbHBIC
yA00peHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEILHbIE BEIIECTRA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIC MOPOIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIEro
o0pa30oBaHus JTOCTUTAIOTCS B XOJA€ OOYyYEHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JIEATETLHOCTH B  COOTBETCTBUM C  TPaJUIIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OnbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIUTAHMS:

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIWI0, MOHMMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe O TMepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEUECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTM B HAyYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHHH B  KOJUJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
0OIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIE0BATEILCKOM, TBOPYECKOW M JPYrUX
BUJAX JIEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HOW COBMECTHOM JEATEIHHOCTU
IIPU BBITIOJTHEHUN YYEOHBIX, TO3HABATEIBHBIX 3a]1a4, BHIMOJHEHUH XUMUYECKHX
HKCIIEPUMEHTOB,  CO3JaHUM  YYEOHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aUMOMNIOHMMAHUIO M  B3aUMOIIOMOIIM B  Tpolecce dTol  ydyeOHOU
NEATENIbHOCTU, TOTOBHOCTU OILICHMBAaTh CBOE MOBEJICHHE U TMOCTYIKU CBOUX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XUMUUYECKOW PEaKiIvH,
COOTBETCTBYIOIIHNE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTaBIISIIOLINE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOJTHOM CPEIoi, O POJIM XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



[TI03HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HA IOJYYEHHE HOBBIX 3HAHUU
M0 XUMHH, HEOOXOJUMBbIC sl OOBSCHEHHS HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOM KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOl, JOCTYMHBIMU TEXHUYECKMUMH  CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW U  HCCIeJ0BaTeNIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U YPOBHS 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJCHUS TpaBWil  0€30MaCHOCTH  MpHU
oOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HU,

S) TPy10BOro BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYCHHIO MpOQeccuil U Tpyaa paziIuuHOTO
poza, yBaXeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUW MO XUMUHU, OCO3HAHHBIN BBIOOD
UHAUBUAYATbHON  TPACKTOPUU MPOAOKEHUS 00pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XHMMHU, OOIIECTBEHHBIX MHTEPECOB U
nOTpeOHOCTEH, yCHenmHON mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTb aJlallTUPOBAThCS B MPOdeCcCUOHATBHON
cpene;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

9KOJIOTHYECKH LEJIECO00pa3HOE OTHOUIEHWE K IMPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIeCTBOBAaHMSI, TOHUMAaHUE LIEHHOCTH 310POBOIO
n Oe3omacHoro o0Opasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nYecKoMy U MCUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOIECHUS
mpaBuil O0E€30MAaCHOTO TMOBEACHUS NpH padoTe C BEIIECTBAMH, a TakKXKe B
CUTYaLMSX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOTy4aeMbIe TIPH U3yUYEHUN XUMUH, TSI
pelIeHusl 3a/a4d, CBA3aHHBIX C OKPYXKAIOWIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHSI 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHUS TIJ100aJIbHOTO
XapakTepa SKOJOTUYECKUX MPOoOJIeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTHYECKOr0 MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCA UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpeaMeTHBIX PE3yIbTAaTOB BBIJACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUNoTe3a, (¢akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYyroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeAMETOB  (POpMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAay4yHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHUBHbBIC, PETYyJSATHUBHEIC),
KOTOpble o0ecrneunBalOT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornyeckue NecTBUA:

YMEHHUS HCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUH: PACKPBHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACISITH UX XapaKTEPHBIC
PU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMH MOHATHUIMH ), UCTIOJI30BaTh
MOHATHUS JJ11 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KJIACCU(DUKAIUM XUMHUYECKHUX BEIIECTB U XHUMHUYECKHX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHHsI, CTPOUTH JOTHYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AENAaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B IPOILIECCE MO3HAHUS MOHATUS (IPEIMETHBIE U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
IPEJICTABIICHUSI — XUMUYECKUI 3HaK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XMMHUYECKON peaklud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3yYaeMbIX OOBEKTOB —
XAMHYECKUX  BEMIECTB M  XUMHYECKHX pEaKIui, BBIIBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIE CBSI3M W NPOTUBOpPEYHUS] B
M3Yy4aeMbIX IIPOIIecCcax U sIBICHUSX.

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

YMEHHUE HCTO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUSA THUIMOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpPUOOPETEHUE OMbITA MO TUTAHUPOBAHWIO, OPTAHU3AIMHA W TIPOBEJCHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3yibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIAThH
OTYET O MpoJIeTaHHOU padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAILIUIO
pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYUYHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CIpaBOYHBIE MocoOus, pecypchl VHTepHeTa), KPUTUYECKH OIICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMPOChI MPU TTOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3aJ1au OMPEACIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aAKTHBHOTI'O WCIIOJB30BaHUS PA3JIMUHBIX TMOHUCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOMpATh ONTUMAIBHYIO (OPMY MpECTaBICHUS
uH(OpMalMK ¥ WUTIOCTPUPOBATH pPEIIaeMble 3a/J1a4l HECIO0XXHBIMH CXEMaMH,
auarpaMmMamM, IpyrumMu ¢popmMamu rpadvku U UX KOMOUHAIIUSMU;

yMEHHE HCIO0JIb30BaTh M AaHAIM3UPOBaTh B IIpoliecce Y4yeOHOW u
UCCJIEN0BATENBCKON JEATEIbHOCTU UH(OpMAIIIIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOpPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHs 3a/aBaTh BOIPOCHl (B XOJe nauanora W (WId) IUCKYCCHU) IO
CYIIECTBY 0OCyXJaemMoil TeMmbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I03HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaTh MPE3CHTALMIO
pEe3yJIbTAaTOB BBHIMIOJIHEHUS XHUMHUYECKOTO 3KCIEepUMEHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSMHU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEWUCTBHI, OMNpeNesieHHEe KPUTEPUEB IO OLICHKE
Ka4yeCcTBa BHITIOJIHEHHOM pabOThI U APYTHUE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENISTh e NEATeIbHOCTH, MIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHHsS] YUeOHbIX
U TO3HABATEJBbHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
WCIIONb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, MpPENJIaraéMbleé B YCJIOBUHU
3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHUIO OO0A3aTENIBHOTO

collepKaHMs, YCTaHOBJIEHHOTO JaHHOH (enepasbHONM paboyeill mporpamMmoi,
BBIJIEIISIIOT: OCBOCHHbBIE O0YYAIOLUIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI
nercTBui, crnenuuyeckue IS TpeAMETHOM obsacth «XUMUA», BB
NEATEIbHOCTH 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOyueHus B 8 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpacCKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYIIA,
XUMHUYECKHM BJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAas
U MOJIEKYJISIpHAsT Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAYECKas pEaKLHus,
KJIaccuUKaIs Peakuii: peakliui COSAMHEHUS, PEaKIIUU PA3I0KEHUS,
peakuuu 3aMelIeHHs, peakiMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peakIuu, TerioBoi d(eKT peakiuu, SApo aToMa, JICKTPOHHBIN CIION
aToMa, aToOMHas opOwWTandb, paauyCc aTroMa, XUMHUYECKas CBA3b,
NOJIIPHAsT WM HENOJIsIpHAs KOBAJICHTHAsl CBs3b, MOHHAsA CBA3b, HOH,
KaTUOH, AHWOH, pPAacTBOpP, MaccoBas JOJs BellecTBa (MPOLEHTHAs
KOHLICHTpAlLIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX IIOHATUU U
IIPUMEHSTH 3TH NOHATHUS IPY ONIMCAHUM BELIECTB U UX IIPEBPALCHNN;

e HCIIOJIb30BaTh XHWMHMUYECKYI0 CHMBOJIMKY JUISI COCTaBJIECHHUS (POpMYII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e OMNpEAENATh  BAJCHTHOCTh AaTOMOB  D3JIEMEHTOB B  OMHapHBIX
COCIUHEHMSX, CTEMEeHb OKHCIEHHS DSJEMEHTOB B  OMHApHBIX
COCMHEHNUAX, NPHUHAIICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY



coeMHEeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHasi U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cwmbich llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoJjioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MAcChl BEIIECTB, IMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJICKYJISIDHOTO yU€HHUsI, 3aK0OHa ABOTAIpO;

OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyro Gopmy [lepuogunyeckoit
CHUCTEMbl XHMHYECKHUX DOJIEMEHTOB: pa3inyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOAbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepmonnueckass cucteMa XUMHYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB | 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);
KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKHUE PEaKInu (IO YUCIY U COCTaBYy YYaCTBYIOIIUX B
peakiuy BEIIECTB, M0 TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKITUH;
IPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTU TPOTEKAHUS XUMUYECKUX
IPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITH OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJSPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COEMHEHHUs, MAaCCOBYIO [IOJI0 BELIECTBA B pPAacTBOpPE, MPOBOAUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEILHON NEATeTbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3CH — s
U3YUYEHHUs CBOWCTB BEIIECTB M XHMHYECKUX PEAKIUN, €CTECTBEHHO-
Hay4yHble  METOABl  TO3HAaHWUS —  HAOJNIOJIEHHE, HU3MEPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIH);

ClenoBaTh TpaBWIaM  TIOJB30BAHHWS  XMMHUYECKOW TOCYIO0H U
nabopaTopHbIM OO0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOparieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIIUSMU TIO BBITOJIHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUPaHUIO



K

razoo0pa3HbIX BEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIHEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEHM W  KHUCIOT C  IOMOIIBIO
UHAUKATOPOB (JIakMyc, peHonTaaent, METHIOPAHXK U JIPYTHE).

KOHIly 00yueHusi B 9 kJjiacce INpeAMETHBbIE Pe3yJbTaTbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

PacKpbhIBaTh CMBICT OCHOBHBIX XUMUYECKUX TOHSATHUM: XUMUYECKHUI
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEILECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTENCHb
OKUCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJb, MOJSAPHBIA OO0OBEM, PACTBOP, IJICKTPOJIUTHI,
HEBJICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMAIIUS, PEAKIIMH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHCJICHHME U  BOCCTaHOBJICHHUE,
ajutoTponusi, aM(OTepHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTaJUIMYecKas pemeérka, Koppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XMMHUECKOMW pEakluu, TMpeaesibHO
nonyctuMmast konuentpanusa [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH MOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONpeAesiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHYECKUX
3JIEMEHTOB B COCIUHEHUSIX Pa3IMYHOIO COCTaBa, MPUHAIJICKHOCTD
BEIIIECTB K OMNpPeAeIEHHOMY KJIacCy COEAUHEHHH 10 (GopmyiiaM, BHI
XUMHUYECKOW CBSI3M  (KOBaJICHTHAs, HWOHHAs, MeETaUIMyecKas) B
HEOPraHMYECKUX COCIMHCHUSAX, 3apsi HOHA 110 XUMHYECKOH (opmyiie,
XapakTep Cpelbl B BOJAHBIX PAcTBOpPaX HEOPTaHUYECKUX COCTUHECHUMH,
THI KPUCTAUTUYECKOU PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHHUE: OMHUCHIBAaTh U XapaKTEpU30BaATh
TabnmuHyro Gopmy [leproandeckolt CUCTEMBI XUMHUYECKUX DJIIEMEHTOB:
pasuyaTh MOHATHS «TJaBHas moarpynma (A-rpynma)» WU «Imo0odHast
noarpynmna (b-rpynna)», Manble U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HauYCHMUS, KOTOpPbIE HMEIOTCS B IIEPUOJMYECKONM Tabmuie, C
YUCJIOBBIMM  XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHX



AJIEMEHTOB (CocTaB M 3apsj sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJIOsIM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B
npejaesiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHE
BEIECTBAa, XMMUYECKHUE PEaKINu (IT0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEHIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) OOIIKUE U CHEU(PUIESCKUE XUMHUECKUE
CBOMCTBa TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YpPAaBHEHUSI DJEKTPOIUTHYECKOM JTUCCOIMAIIMKM KHUCIIOT,
mieioued M CoJiel, TOJIHBIE W COKpalIEHHBIC YpaBHEHUSI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMHU Pa3TUUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTISITH OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJSPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pPacy€Thl O YPaBHEHHUIO XUMUUYECKON peaKklny;

coOmoaTh  MpaBWia  TIOJB30BAHHUS  XUMUYECKOW  TOCYIO0M U
nabopaTopHbIM OO0OpYZOBaHMEM, a TaKXKe MpaBwiIa OOpalIleHHs C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTMBITOB MO TMOIYYCHUI0O U COOMpPAHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKIMH, MOJITBEPKIAONIME KAYeCTBEHHbIH COCTaB
pPa3IMYHBIX BELIECTB: pPAacClO3HABaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, KapoOonat-, Qocdar-, cumukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEUIECTB;



e TMPHUMEHATH OCHOBHBIC OTCPAIMA MBICIUTEILHON JCSITCIBHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHHE, 000O0IIeHne, CHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, ECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJIeHNEe, U3MEPEHHEe, MOJICITUPOBAHHUE, IKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BakHast 00J1acTh

1 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

YyernoBeKa

12 BemiecTBa 1 XuMu4deckue 15 | bu6moreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

' 00 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Boaopon. [lonsitue o g 1 bubnuoreka [JOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 1 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30




Paznean 3. Illepuoanueckuii 3axon u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMU4ecKas CBS3b.

3.2 OKHCITUTENTHHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIINHU
bu6moreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uupposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 | bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. g | | bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
71 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpymmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
UX COEAMHEHHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 | ’ bubnuorexa [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636




KPEMHHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
bu6mmoreka [{OK
. 7 4
31 Obmpe CBOHCTBA METAILIOR hitps://m.edsoo.ru/7f41a636
bubmmoreka [JOK
2 B 7 16
3 AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m_ edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumusi v oKpy:Kaomas cpeia
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' H P hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThl
pecypchl

| [Ipenmer xumuu. Poss xumun B | bu6mmoreka [{OK
JKU3HU YeaoBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c

) Ilonsarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMUU https://m.edsoo.ru/ff0d227¢
[IpaxTnueckas padora Ne 1

3 «[IpaBmiia paboThl B 1abOpaTOpru 1 | bubnuoreka [IOK
puEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)

4 YucTele BemecTBa U CMECH. | bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTruueckas padota Ne 2

. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»

6 ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U ClIOXKHBIE BEIIECTBA 1 bubmmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6¢




bubnuoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE
https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa
10 BeIIeCTB. XuMHUecKas (GopmyIia. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHocCHuTENBHAS AaTOMHAs Macca.
11 OTtHocuTeNnbHAsE MOJIEKYIsIpHAs Bubmrotexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE bubnuorexa [JOK
SIBJICHUSI. XMMHUYECKasl peaKust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUUYECKUX pPeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJauuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubmmorexa [TOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKiuil
Knaccudukanus XuMmuaeckux
18 peaxiuit (CoeAMHEHUS, PA3I0KEHUS, bubmnorexa [IOK
https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bubnmoreka [JOK




sHImKIIoneaucT. O000ImeHe n
cUCTeEMAaTHU3alus 3HAaHNN

https://m.edsoo.ru/ff0d40c4

KonTtponsHast padora Nel mo treme

bu6mmoreka [{OK

20
«BeniecTBa 1 XMMUYECKHE PEAKLIAD) https://m.edsoo.ru/ff0d4290
Bosagyx — cmech razos. Cocras
bubmmoreka [{OK
21 Bo3ayxa. Kucinopon — sneMeHT u
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyecKkrue 1 XUMUIECKHE
2 CBOMCTBA KUCJIOPOia (peaKIuu bubnuotexa [JOK
okucnenus, ropenue). [lonstre 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObl MostydeHus: KUCI0po/ia B
23 1abopaTopUH U MPOMBILITIEHHOCTH bubamorera OK
PaTOPHI I TP ' https:/m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt XuMHIecKou
24 peaKuu, MOHITHE O bubnuoreka [IOK
TEPMOXUMUUYECKOM YPaBHEHUMU, https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUUECKHUX PEaKIIHIX
TommBo (HedTh, yroiab U METaH).
bu6mmoreka [JOK
25 3arpsi3HEeHHE BO3IyXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAILlCHUS
[IpakTuueckas padora Ne 3 mo Teme
bubmuoreka [JOK
26 «[lonydyenue u cobupanue
. https://m.edsoo.ru/ff0d4ae2
KHCIJIOPO/1a, U3YYEHHE €r0 CBOMCTBY»
7 Bonopon — aneMeHT u npocroe bubnuoreka [IOK

BemecTBo. HaxoxxaeHue B npupoac

https://m.edsoo.ru/ff0d4dd0




dusznueckue 1 XUMHUYECKUE

28 cBolcTBa Bojopoa. [Ilpumenenue bubnmorexa [TOK
Aoposa. 1P https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 IlonsaTue o KUCI0Tax U COJISIX bubmmorera [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl Mmosty4eHust BOAOPO/Ia B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padorta Ne 4 o Teme
bubmmoreka [{OK
31 «[lonydyenue u cobupanue
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUEHUE €r0 CBOMCTBY
1 MousipHbiit 00BEM razoB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6b€Ma, KoamvecTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOM Bubamorera [IOK
B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
bu6mmoreka [JOK
34 YPaBHEHUIO PEAKIIUM HA OCHOBE
. . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIICHHH ra30B
35 DOu3n4eCKre U XUMUYECKHE bubnuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnunoreka [JOK
UHJUKATOPAX https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 Hacplennbie 1 HeHACHIIIEHHbBIE bubmuoreka [JOK

pacTtBopbl. MaccoBast 10J1s1 BELIECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40




[Ipaktuyeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOpPOB ¢

bu6mmoreka [IOK

38
ONpeAeNIEHHON MacCOBOM 10JEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtposneHas padota Ne2 mo teme bubmmoreka [IOK
«Kucnmopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHUYECKHE CBOMCTBA
yi bu6moreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
amM(OTEepHBIX OKCHJIOB
4 OCHOBaHHUSA: COCTaB, bu6moreka [IOK
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenne u XuMHU4YECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [Tosnydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
(cp ) P bubmuoreka [JOK
46 CHOCOOBI OMYYCHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTueckas pabota Ne 6.
47 Pemenue skcriepuMeHTAIBHBIX bubnuoreka [IOK

3aaay 1o TCMcC «OCHOBHBIE KJIACChI
HCOPraHN4YCCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7¢c




['enernueckas CBsA3b MEXKIY

bu6mmoreka [{OK

48 KJ1accaMy HEOPraHUYECKHUX
. p https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O06o01IeHne U CHCTeMaTH3aIus bubmmoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KonTponsnas pabora Ne3 no teme
" bubnuorexa [JOK
50 OcCHOBHBIE KJIACCHI
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
[TepBbie TOTBITKY KJIacCUpUKAITIT
bu6moreka [IOK
51 XUMHUYECKUX 3JIEMEHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [Tepuonnueckas cucrema bubnuoreka [IOK
XUMHU4ecKux djaeMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepmroasl, rpymIIbl, IIOATPYIIIEI bubmorexa [IOK
PHOZIRL, TPYTHIBL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
. bubmuoreka [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTUKa XMMUYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubmuoreka [JOK

ITepnoaunueckoii cucreme /1. WM.
MeHpeneeBa

https://m.edsoo.ru/00ada824




3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKU U IIPAKTUKH. [I.

bu6mmoreka [IOK

>7 N. MenaeneeB — y4€HbIH, Me1aror https://m.edsoo.ru/00ada96e
Y TpaKJaHUH
Pesepubiit ypok. O60011eHUE 1
53 CUCTEMaTH3aIusl 3HAHUH / bubnuotexa [JOK
Bcepocculickas npoBepoyHast https://m.edsoo.ru/00adb33c
paborta
KonTponsnas pabora Ne4 o teme
59 «CtpoeHue atoma. XUMHYECKast bubnuotexa [JOK
cBs3b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
poBepouHasi paboTa
60 DIJIEKTPOOTPUIIATEILHOCTh aTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 NoHHas xumuyeckas CBs3b Bubamorexa [IOK
https://m.edsoo.ru/00adac34
2 KoBanentHas nossipHas XuMudeckas bubnuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentnas nenomnsipHas bubnuoreka [JOK
XMMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmmorexa [TOK
https://m.edsoo.ru/00adae28
65 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKuCIUTENU U BOCCTAHOBUTENH bubmorexa OK

https://m.edsoo.ru/00adb076




PesepBHriit ypok. O600IICHNE 1

67 CHUCTEMaTHU3alus 3HAHUHN 110 TEME | bubnuorexa [JOK
«Ctpoenne atoMa. XUMHUECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBHblit ypok. O60011EHE U | bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcbl
[lepnoanyeckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnuorexa [JOK
XUMHUUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubnuotexa [JOK
2 CBOMCTB XUMHYECKUX JJIEMEHTOB 1
3 https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
3 Knaccudukarnus 1 HOMeHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4eCKOi CBS3U U THUIIEI | bubmoreka [IOK
KPUCTAILUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «[loBTOpEHue u yrioyonenue 1 |
3HaHUH OCHOBHBIX Pa3/iesIoOB Kypca
8 Kiacca»
Knaccudukanus XuMmuaeckux
. bubmuoreka [JOK
6 peaKIuii Mo pa3IuYHbIM 1
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN
bu6mmoreka [JOK
7 peakuuu. [lIoHsTHE O TOMOTE€HHBIX 1

U ICTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a




TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

bu6mmoreka [{OK

8 Ha CKOPOCTh XUMHUYECKOH peaKInu
p peaidl https://m.edsoo.ru/00adc28c
U TIOJIOKEHHE XUMUIECKOTO
paBHOBECHs
9 OKuCIUTEITHHO- bubmmoreka [{OK
BOCCTAHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON
bubmmoreka [{OK
10 nuccoruanni. CHIbHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuotexa [JOK
11 HoHHbIE ypaBHEHHUS peaKIuil
https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHI B CBETE bubnuorexa [JOK
MpEeACTaBICHUI 00 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOIUALINKT
XUMHYECKHE CBOMCTBA COJIEH B
. bu6mmoreka [JOK
13 CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINKT
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIn3e coiei
https://m.edsoo.ru/00add9d4
15 O60061eHre u cucTeMaTu3anus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[Tpaktuyeckas pabora Ne 1.
16 «Pelrenne skcnepuMeHTAITLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3agauy
17 KonTtposnpHas padota Ne2 o teme bubnuoreka [IOK




«INEKTPOIUTUYECKAS
JIFCCOIUAITHA. XMMHUYECKHE
peaKIiK B paCTBOPAX»

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

OOmast xapakTepuCcTUKa

bu6mmoreka [{OK

18 rajoreHoB. XMMHYECKHUE CBOMCTBA
https://m.edsoo.ru/00addfe2
Ha MpuMepe Xjaopa
Xnoposojopoa. CossiHast KUCIIOTa,
. bubnuorexa [JOK
19 XUMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOJTy4eHHUE, TPUMEHEHUE
[IpakTiueckas padora Ne 2 o
. bubnuotexa [JOK
20 teme «llonyueHnue costHOM
. . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBONCTBY
Beruucnenus mo ypaBHeHHUSIM
21 XUMUYECKUX PEAKIUH, €CIIN OJIUH bubamorexa LHOK
P ’ A https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30bITKE
” OO6mras xapakTepucTuKa bubnuoreka [IOK
aneMeHTOB VIA-rpynmibl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIUpUKALUN
3 cepnl. Haxoxaenue cepsol u € bubnuorexa [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPbI
CepoBoaopo, CTpOEHHUE,
P P P bubmuoreka [JOK
24 (bU3UYECKUE U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIOTA,
p p bu6mmoreka [JOK
25 (buznyecKue U XuMUYECKHEe

CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/00adea28




XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIILIIEHHOTO CII0Co0a
ITOJIY4EHUS] CEPHOU KUCIIOTHI.

bu6mmoreka [{OK

26
XHMMHMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroLIEn CpeJIbl
COCTMHEHUSIMU CEPBI
7 Brraucienne MacCoBOM JOIH bu6mmoreka [{OK
BBIX0/1a IPOAYKTA peaKU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTuKa
aneMeHTOB VA-rpynmnsl. A30T,
bu6moreka [IOK
28 pacnpocTpaHeHue B IPUPOJIE,
https://m.edsoo.ru/00adeea6
(bU3UYeCKue U XUMHUYECKUE
CBOMCTBA
AMMuak, ero pusudeckue u
. bu6moreka [IOK
29 XUMHYECKUE CBOMCTBA, MOJIyYEHUE
https://m.edsoo.ru/00adf004
U IPUMEHEHHE
[Ipaktruueckas padota Ne 3 o
bu6mmoreka [JOK
30 teme «llonyyenue ammuaka,
. https://m.edso0.ru/00adf180
M3Yy4YEHUE €ro CBOUCTB)
31 A3oTHas KucaoTa, e€ pusndeckue bubnuorexa [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHUS B Ka4eCTBE
3 MUHEPAJIbHBIX YIOOPEHUIA. bubnunoreka [JOK

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl
COCTMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518




dochop. Okcun dpocdopa (V) u
docdopHas kucinora, GU3NICCKIEC

bu6mmoreka [IOK

33
1 XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Hcnonb3oBanue pocdaTos B
34 Ka4eCTBE MUHEPAIBHBIX bubnuorexa [JOK
yaoOpeHuit. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
VYraepon, pacnpocTpaHeHHE B
POZ, Pacpostp Bu6morexa 1[OK
35 npupo/ie, GU3NIecKue u
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaeposaa, ux pusndeckue
1 XUMHUYECKHUE CBOMCTBA.
bu6moreka [IOK
36 DKOJIOTHYECKHE TPOOIJIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriepoja
(IV)
N bu6mmoreka [JOK
37 VroipHas KUCIIOTa U €€ CONIU 1
https://m.eds00.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o
18 teme "[lonydenue yriekucioro bubnuoreka [JOK
raza. KauectBeHHas peakiius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
bubmuoreka [JOK
39 OpPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yriepo/ia
N bu6mmoreka [JOK
40 KpemHuuii u ero coennHeHus 5

https://m.edsoo.ru/00ae080a




[Tpaktuyeckas padora Ne 5.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

41 .
3aj1a4 1o teme «BaxHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUThl K KX COCTUHCHUS
KonTtposneHas padota Ne3 mo teme

. bubnuotexa [JOK
42 «BaxHee HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COCTMHECHUS
OO01as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB —

43 MeTaJII0B. MeTajruecKkas CBs3b U bu6moreka [IOK
MeTaJlJInYeCcKast KpUCTalIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

. bu6moreka [IOK
44 DJIEKTPOXUMUYECKUI P
. https://m.edsoo.ru/00ael 156
HanpsHKEHUM METaIoB
OO6mre crnocoObl MOTyICHUS
MetaiuioB. CriiaBbl. Berunciienus
bu6mmoreka [JOK
45 110 YPaBHEHUSIM XUMHUYECKUX
. https://m.edsoo.ru/00ael 156
peaKIuid, €CJIM OJIMH U3 PEarcHTOB
COJEPKUT IPUMECH
bubmuoreka [JOK
46 [TonsiTue 0 KOPPO3UK METAILIIOB
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK

47 [Ilenouynble MeTaIBI H

https://m.edsoo.ru/00aec14b2

43 Okcubl ¥ TUAPOKCU/IBI HATPUSA U bubnmoreka [JOK

Kalaus

https://m.edsoo.ru/00ae14b2




[IlenoyHo3eMeNnbHBIC METAJIIIBI —

bubnuoreka [IOK

49 KaJIBIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
. bubnuotexa [JOK
50 Baxueiimue coeTMHEHNS KaTbIIHs
https://m.edsoo.ru/00ael S5e8
51 O06o001IeHre U CHCTeMaTH3aIus
3HAHUHN
57 JKEcTKOCTh BOJIBI M CITIOCOOBI €& bu6mmoreka [{OK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTtruueckast pabota Ne 6 o
53 TepMe ")KéCTKOCI?H) BOJIBI 1 METOIBI bubmorexa HOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmMmdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
53 O00011IeHNE U CUCTEMATH3ALIUSI
3HAHUU
[IpakTiueckas paborta Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bubnunoreka [JOK
3a7a4 1o Teme «BakHelmnne https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COETUHEHUS
60 Brrunciienus 1o ypaBHEHUSIM bubnuoreka [JOK




XUMHUUYECKUX PEAKLIUH, €CIU OJUH
W3 pEeareHTOB JaH B U30BITKE WIH

COAEPKUT IpUMecH. Beruncnenus
MAacCOBOM J0JIA BBIXOJA ITPOJTYKTa
peakuuu

https://m.edsoo.ru/00ael 750

O000IIIEHNE U CUCTEMATHA3 AL

61 . 1
3HaAHUHN
KontponbHas padota Ned4 o teme
62 «Baxueunmme MeTauIbl 1 UX 1
COCTMHCHUS
63 BemectBa u maTepuainsl B 1 bubnuotexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE | bubnuoreka [IOK
OKpYKarolEen CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B pemiennn | bubnuoreka [IOK
AKOJIOTUYECKHUX TTPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O6001eHNE 1 | bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U | bubnuorexa LIOK
cucTeEMaTH3alys 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111er0o
oOpa3zoBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHN: aToOM,
MOJIEKYJIa, XUMHUUYECKHH AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS M HEOTHOPOIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAsT aTOMHasi W MOJICKYJSIpHAas Macca, KOJIMYECTBO
BEIIIECTBa, MOJb, MOJISIPHAsT Macca, MaccoBasi JOJs XHMHUYECKOTO
3JIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKasT peaKIIus,
Kinaccuukanus —peakiui: peaknuu COCIAWHCHMs, PEaKIUuu
pa3NioKEHUs, PEaKIMM 3aMEIICHHS, PEakluu OOMEHa, 9K30- H
SHJOTEPMHUUYCCKHE PEAKINH, TeIUIOBOW d(D(PEeKT peakiuu, pacTBop,

MaccoBasi J10Ji BelecTBa (MPOLEHTHAs KOHIIEHTPAlMsl) B pacTBOPE

1.2

HUIITIOCTPpHUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATUMN B
IIPUMCHATE OTHU MOHATHUA IPpH OINHCAHHMMU BCIICCTB W HX

MpeBpaIleHUA

1.3

HCIIOJIb30BAaTh XUMHNYCCKYIO CUMBOJIUKY [JIA COCTABJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHHUSA MACCbl BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISAPHOI'O YYCHUS, 3dKOHa

ABoraapo

1.5

OonpeCACiIAITb BAJICHTHOCTH aTOMOB 3JIECMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC pPCAKIUU (HO qUCIIy U COCTaBYy




YUYaCTBYIOIIMX B PEaKI[MH BEUIECTB, 10 TEIJIOBOMY 3 (eKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MaccChl

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO JIOJIF0O XUMHUYECKOTO 3JI€MEHTa 1o (opmyre

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

MPUMEHSTh  €CTECTBEHHOHAYYHBIE  METOJbl  TIO3HAHUSA  —
HaONIOZICHUE,  WU3MEpPEHHEe,  MOJCIHPOBAHUE,  DKCIEPUMEHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHelmne NpPEeICTABUTENN  HEOPraHWUYECKHUX

BECIICCTB»

2.1

PacCKprIBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTIOHSTHH: OKCHI,

KHCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEIEeNIATh MPUHAIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coenuHeHu no popmyaam

2.3

KJIacCCU(UIMPOBATH HEOPTaHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  pA3IMYHBIX  KJIACCOB,  IOATBEP)KAas  OIMUCAHUE
MpUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYCCKUX peaKuHﬁ

2.5

IIPpOrHO3HUpPOBATb CBOICTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHWA XHUMHYCCKHX

MIPEBPALLEHUN B PA3INYHBIX YCIOBUAX

2.6

ClIeJOBaTh IpaBWJIaM II0Jb30BAaHUS XUMHUYECKOW MOCYIOM U
1a00paTOPHBIM 00OPYAOBAHUEM, a TAKXKe IpaBUiIaM 0OpalleHus ¢
BEUIECCTBAMHU B COOTBETCTBUM C MHCTPYKLUMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB 10 MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOa U KUCIOPO/a), TPUTOTOBICHUIO
pacTBOPOB C ONIPENEIEHHON MacCOBOM [OJIEM pPacTBOPEHHOIO
BEILECTBA, INIAHUPOBATH U IIPOBOAUTE XUMHUECKHUE IKCIIEPUMEHTHI
[0 PACIIO3HABAHUIO PACTBOPOB WIEIOYEH U KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JaKkMyc, (heHOoNIPTaTCHH, METUIIOPAHXK U JIPYyTrHue)

2.7

IpOBOAUTDH paC‘{éTBI IO YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmommueckuit 3axkoH u Ilepuoauueckas cucrema
xumudeckux snementoB JI. WM. MenaeneeBa. CtpoeHue aroMoB.
XuMudeckas CBSI3b. OKHCAUTETHHO-BOCCTAHOBUTEIIbHBIE

peaKium»

3.1

PacCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHITUM: SIPO aTOMa,
AJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWTallb, paguyc aroMma,
XUMUYECKasi CBSI3b, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAsl CBA3b,
AIEKTPOOTPUIIATEIFHOCTh, MOHHAS CBSI3b, WOH, KaTHOH, AaHHMOH,

CTCIICHb OKHMCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOJIMYHYIO dopmy
[lepuoandeckoil CHCTEMBI XHUMHUYECKHX DJEMEHTOB: pa3inyaTrh
MOHATUS «rJaBHas moarpymnmna (Arpymma)y» U «mobouHas

noarpynna (brpymnmna)», «Masbie» 1 «00IbIINE» MEPHOIbI

34

packpsiBaTh cMbich [leproanueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBaTh IOHUMAHHE MEPUOJAUYECKON 3aBUCHMOCTH
CBOMCTB XMMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HA4YEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ileppognyeckast cucrema xXuMuUueckux anemenros ..
MeHnpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMK CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsja sjpa, oOliee Yucio

OJICKTPOHOB U pacpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpeCAcC/IsATh CTCICHb OKHUCJICHHUA DJJICMCHTOB B 6I/IHapHI:>IX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHYECKOH CBSI3HU (KOBaHeHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHUN: PacTBOp,
AIEKTPOJIUTHI, HEATEKTPOIUTHI, JIEKTPOTUTHIECKAS TUCCOIUAIIUS,
peaKuyu MOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakiuu,
OKUCITUTEILHOBOCCTAHOBUTEIIbHBIC peakium, OKUCITUTEb,
BOCCTAaHOBUTENb, OKHCIEHWE M BOCCTAaHOBJICHHE, aAJJIOTPOIIHMS,
aMm(oTepHOCTh, XUMHUYECKas CBsI3b (KOBaJIEHTHAs, WOHHAs,
METaJUTMYeCcKas), KpUCTaJUIMUecKasi PeméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U
OPUMCHATL OTU TIOHATUA TIIPU ONHMCAaHWM BCHIECTB HU HX

MpeBpaIieHun

1.3

COCTaBIIATh YPaBHEHUS AJIEKTPOJIUTUYECKON AUCCOIMALIUN KUCIIOT,
LIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPAaBHEHUs PEaKLUN

HOHHOI'O 00OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPEACTBOM COCTABIICHUS DIIEKTPOHHOTO OajlaHca 3THX

peakuui

1.5

IMPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU

Ilo Temam: «Hemeramnel u ux COCIUHCHUA» U «MeTaiiel 1 BX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOMME W  crHenupUuIecKue
XMUMUYECKHE CBOMCTBA TPOCTBIX W  CIIOXKHBIX  BEIIECTB,
HOJITBEPKIasi OMUCAHWE MPHUMEPAMHU MOJICKYJISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIIN X
CYLICCTBOBAaHHUC FEHETUYECKOH  CBSA3HU MCXKAY  BCIICCTBaAMU

Ppa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHHA, BO3MOXKHOCTHU NPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX
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CJICAOBATh IIpaBHJIaM IIOJIb30OBAHUA XUMHUYECKOH HOCY}IOﬁ n




1a00pPaTOPHBIM 000PYAOBAHHUEM, a TAKXKE MPaBUIIAM OOpaIICHUS C
BCIICCTBAMU B COOTBCTCTBHU C HMHCTPYKHHAMU 11O BBITOJIHCHUIO
Ha60paTOpHI)IX XUMHUYCCKHX OIIBITOB IO ITOJYYCHHIO U CO6I/IpaHI/IIO

ra3z000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKHCIIOTO ra3a)

2.5

IMPOBOAMTDL PCAKOWH, INOATBCPIKAAIOIINC Ka4eCTBEHHBIA COCTAaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIILITHBIM HYTGM XJIopuna-,
Opomua, woamn, KapOonar, ¢ocdar, cwmkar, cyabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHUS, NOHbI U3YUYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u oOKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHYeckux mnoHsTui: [IJK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHﬂTB OCHOBHBEIC onepaupm MBICJ'II/IT@J'IBHOI\/II OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIIHIo,
BBISABJIICHHUC HpI/I‘—II/IHHO—CHe,Z[CTBeHHBIX CBSISGf/i — I I/I3y'-IeHI/I$[
CBOWCTB BEIIECTB M XMMHUYCCKUX PEAKIMI; eCTECTBEHHOHAYYHBIC
METOJIbI MMO3HAHUS — HAONIOJICHUE, M3MEpPEHHUE, MOJICIUpPOBaHUE,

AKCIIEPUMEHT (PeanbHBIA U MBICTICHHBIN )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUY B )KU3HU YEJIOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemectBa. dusnyeckrue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BCIICCTB

1.2

ITonsarue o METOJaX IIO3HAHUsI B XHMMMHHU. Yucteie BEIICCTBA U CMCCH.

Crioco0sI pazneneHus cMmece

1.3

ATtoMEI T MOJICKYJIBI. Xumnaeckrue 3iaeMeHThl. CHMBOJIBI XUMHYECKUX
QJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO-MOJ’ICKy.TIHpHOG

Y4EeHHE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHMUYECKHX DJIEMEHTOB.
3aKkOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTenbHasE MOJIEKYNIsApHash Macca. MaccoBasi 1071 XUMHUYECKOTO

9JIECMCHTA B COCAMHCHNU

1.5

KonunuecTtBo BemectBa. Mosib. MossipHas macca. BzauMocBsI3b KOJIMUECTBA,
MacChl U 4HUClIa CTPYKTYPHBIX €IMHMI] BemlecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMs]  MacChl  BEIIECTB. XHUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMudeckMx peakuuid (COeAMHEHHUs, Ppa3IOXKEHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOU, C
npaBuwjaMu paboTel B Jj1abopaTopud W mpuéMamMu  oOpamieHus ¢
nabopaTopHbIM O00OpyIOBaHUEM, H3YYeHHE U ONHCaHHe (U3UIECKUX
CBOMCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB, HaONIOJIeHUE (PUINIECKUX
(nnaBneHue BOCKa, TassHUE JIbJa, paCTHpaHUE caxapa B CTYNKe, KUTICHUE U
KOHJICHCAIIHUSI BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKATHUBAHUE MEIHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCJ’IOTOfI) HBHCHHﬁ, Ha6J'IIOIlCHI/IC n




ONMCAaHWE TMPHU3HAKOB TMPOTEKAHHMsI XHUMHYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBHE CEPHON KUCIOTHI C XJIOPHIOM OapHsi, pazokKeHHe
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJEHCTBHUE JKEIE€3a C
pactBopom conu menu(Il), m3ydeHme cmocoOOB pasnelieHusl cMmecei (¢
MOMOIBIO  MarHuTa, (WIBTPOBAaHWE, BBIIAPUBAHHUE, TUCTUIUIALMS,
xpomatorpadusi), MpoBeIeHNE OYUCTKU MMOBAPECHHOU COJIM, HAONIOJICHUE U
OTHMCAaHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HUIIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MacCChl, CO3aHNE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — sneMeHT u mpoctoe
BeniecTBO. HaxoxmeHue Kuciopoia B MpupoJie, GU3NIECKUEe U XUMUIECKUE
cBoiictBa (peakuuu roperus). Oxcunpl. [Ipumenenue kucnopoga. CrocoOsl
MOJIy9eHHs KHCJIOpoJa B Ja0OpaTopHy M MPOMBIIIIEHHOCTH. KpyroBopot

Kucnopoza B mpupoze. O30H — aJuloTpoInHas MOAU(DUKALUS KUCIOPOia

2.2

TemoBoil 3ddexkT XuMHUYeCKol peakuuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHIOTEPMHUUYECKHE peakluu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUe

BO3/IyXa, YyCHJICHHE MMapHUKOBOTO () (deKTa, pa3pyleHrne 030HOBOTO CIIOS

2.3

Bopopon — anemenT u npocroe BemectBo. HaxoxkaeHnne Boopoaa B MpUpoze,
¢du3nuecKkre M XUMHYECKHE CBOICTBA, NMPUMEHEHHE, CIOCOObI IMOTy4YEHHUS.

Kuciote! u conu
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MousspHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSIM

2.5

dusznyeckue CcBoicTBa BOAbl.. Boga kak pactBoputenb. PacTBOpHI.
Hackeimennpie 1 HEHACHIIIICHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi 10Jis BelecTBa B PacTBOpe. XUMUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B MpHUpoOJE U B KU3HU yenoBeka. Kpyrosopor
BOJIbl B IIpUpOJE. 3arpsA3HEHHE NPUPOJHBIX BoJA. OXpaHa W OYHUCTKa

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpa3yroiiue (OCHOBHBIE, KHCIOTHbIE, amM{OTepHbIe) U
HecosieoOpazyromue. Homenknatypa okcunoB. @usndeckne U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0B

2.7

OcnoBanus. Kiaccudukanuss oOcCHOBaHMIA: HIENOYM M HEPAcTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHuM. PuU3HMYECKHE M XUMHUUYECKHE




CBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanus kucinot. Homenknarypa kucior. @u3nuecKue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn MetaimioB H.H. bekerosa.

[Tony4yenue kucinot

29

Conu. Homenknatypa cosieit. @U3nveckue 1 XMMHUYECKUE CBOMCTBA COJICH.

[Tony4yenue coisen

2.10

I'enetnueckas cBSI3b MCXKAY KiTaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN DJKCIEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJep KaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHHE, cOOMpaHue, pacrio3HaBaHUE U M3y4YeHUE
CBOWCTB KHCJIOPOa, HAOIIOJCHNE B3aNMOCHCTBUS BEIIECTB C KUCIOPOIOM
W yCIOBHS BO3HUKHOBCHHS WM TPEKpalIeHWs TOpeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3laMu OKCHIOB M OIMCAaHUE WX CBOWCTB, MMOJTyYCHHE,
cobupaHue, paclo3HaBaHWE W HW3Y4YEHHE CBOWCTB BOJOpoaa (TOpeHue),
B3anMo/ieiicTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MoxkHO MCTonb30BaHNE
BHJICOMATEpPHaJIOB), HaOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIIeIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTHIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNpeAeTEHHOW MaccOBOM
JoJiell  pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTaIaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB),
OTpeJieNieHue PAacTBOPOB KHUCIOT U HIENIOYEH C MOMOIIbIO HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIECTB Pa3IUYHBIX KIIACCOB,
HaOo/IeHUEe WM3MEHEHHs] OKpPacKd WHIUKATOPOB B PacTBOpax KHUCIOT H
nienouei, n3ydeHue B3aumoierctus okcuaa meau(Il) ¢ pacrBopom cepHoi
KHUCIIOTBI, KUCJIOT C METajulaM{, DPEaKIHil HeWTpaau3aluu, MOJTy4eHHe
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOIO MeTalljia JIPYTUM U3
pacTBopa CoJu, pelIeHre SKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHelne

KJIaCCbl HCOPraHU4CCKUX COCIMHEHMI

[Tepuoauueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CtpoeHrne aToMOB. XUMUYeCKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

[lepBpie TOMBITKH KiIAacCU(PUKAMKU XUMUYECKHX 31eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AJIIEMEHTOB (IENOYHbIE U IIEIOYHO3EMENbHBIE METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE

OKCUIBI U TUAPOKCHIBI




3.2

Ilepnoguueckuit 3akoH. Ilepuonnueckas cucrtemMa XMMHYECKUX JJIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u ATMHHONEPHOIHAS (HOpMBI
[Tepuonnueckort cucrembl xuMHueckux diemeHToB J[.M. MeHneneena.
IIepuoast u rpymnmnbsl. @U3NYECKUA CMBICH MOPSAKOBOTO HOMEpAa, HOMEPOB

nepruoJa v rpynribl 3JICMCHTA
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Crpoenue artomoB. CoctaB aTroMHbIX djep. M30Tombl. DIEKTPOHBI.
CtpoeHue »5IeKTPOHHBIX OO0O0JIOYEK aTOMOB TMEpBbIX 20 XUMHUYECKUX
anemeHToB llepnomnyeckoit cucremsl JI.11. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JJIEMEHTA IO €ro MojokeHuro B llepmommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTU HW3MEHEHHUs pajnyca aTOMOB XMMMUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpYIIIaM M IEPHOJAM.
3nauenne Ilepuommueckoro 3akoHa u  Ilepuonnyueckoil  CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHS Hayku U npaktuku. (.M. MeHnnenees

— Y4YEHBIN U TpaXXJaHUH

3.5

Xumuyeckasi cBsizb. KoBaneHTHas (MojsipHas M HEMOJIApHAs) CBSA3b.

BHCKTpOOTpI/IHaTCJ'IBHOCTB XHUMHUYECKUX dJIeMeHTOB. MloHHas CBA3H

3.6

CreneHb OKHCJICHHA. OKUCIINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuun.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN ¥ BOCCTAHOBHUTEIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METaNIOB H
HEMETAJJIOB, B3aUMOJCHCTBHE THAPOKCUA IIMHKA C PACTBOPAMHU KHUCIOT U
IeJI0Yei, MPOBEJICHUE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  peaKIuil (ropenue, peaxkuu

pa3oKeHus, COCAMHEHHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xuMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

Ilepnomnueckuii 3akoH. Ilepuonnyeckas cucTeMa XMMHUYECKHX DJIEMEHTOB
JI.1. Menneneea. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KAJIHs, KAJIBLHS U

UX COCIMHEHHM B COOTBETCTBHH C IIOJOXKEHHEM DJIEMEHTOB B




[leprouueckoii cucTeMe U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BewiecTBa: BUABI XUMUYECKOH CBsI3U. THUIBI KPUCTAIUIMUECKUX
pElETOK, 3aBUCHMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOU
pPEemIETKH M BUJA XUMHYECKOW cBs3u. Kiaccupukanus ¥ HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB (MEXIyHapoJHas U TpUBUAIbHAs). XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHUYECKUX

COGI[I/IHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPTaHNYCCKHUX BCIICCTB

1.3

Knaccudpukanuss XMMHUYECKUX peaKIHUil MO pa3iMyHbIM HpHU3HaKaM (110
YucCily MW COCTaBy YYAaCTBYHOIIMX B PpCaKOWKW BEHICCTB, IO TCILIOBOMY
ahdexTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUS] XUMUYECKUX DJIEMEHTOB, TI0
00paTUMOCTH, IO YYaCTHUIO Karajau3aTopa). DK30- M HHAOTEPMUYECKUE
pC€aKknuu, TCPMOXUMHYCCKHUEC YPABHCHUAA. ITongrue o CKOpPOCTH XAMHYECKOH

peaknuu

1.4

[TonsiTe 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonarue
O TOMOTEHHBIX M TeTEepOTeHHBbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuu. DakTophl, BIMAIOINIME HAa CKOPOCTh XMMHYECKOH peakUuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBECH A

1.5

OKHCIAUTENbHO-BOCCTAHOBUTENBHBIE — pPEaKIUU, JJEKTPOHHBIM  OasaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM  peakiuu. (COCTaBIICHUE ypPaBHEHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUid C HCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOJUTHUECKON JICCOLIMAIINH. DIIEKTPOJIUTHI n
HEIJICKTPOJIUTH. KaTHOHBI, aHMOHBI. MexXaHU3M JTUCCOIMAIIMU BEIECTB C
pa3IMYHBIMU BUAAMH XUMHYEeCKO# cBsi3u. CteneHb aucconnanuu. CUabHbIE
1 cnabble JIEeKTPOIUTHL. Peakiuu MOHHOTO oOMeHa. YCIIOBHS MPOTEKAHUS
peakiuii MOHHOTO OOMEHa, MOJHBIE U COKpAIEHHbIE HOHHBIE ypaBHEHUS
peaknuii. CBOMCTBA KUCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTaBICHUIN 00
ANEKTPOJIMTUYECKOW Juccoruanui. KadecTBEHHbIE peEaklMM Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUMN SKCIICPUMCHT:. O3HAKOMIJICHHUEC C MOJCIIKIMU KPHUCTATINYCCKUX
peIJ_IéTOK HCOPTraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BECIICCTB (xnopnz[a HanI/Iﬂ); HUCCICA0OBAaHUC 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOMH pcakuun OT BO3JIEHCTBUA PAa3JINIHBIX (baKTOpOB;

HCCIICAOBAHUC  JJICKTPOIPOBOAHOCTU  pPaCTBOPOB  BCHICCTB, IIPOLECCa




JUCCOLMALMM  KUCIIOT, ILIeN04Ye U cojiel (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOUINX MPHU3HAKH
MIPOTEKAHUS peaKklUUil MOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIICICHUE
raza, o0Opa3oBaHHME BOJBI); ONBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKHUCIIUTEIBLHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peaknuu
pas3oKEeHUs, COCAMHEHMs); PACHO3HABAHME HEOPraHMYECKUX BEIIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha WOHBI; pCHICHUC SKCIICPHUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrass xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CrpoeHue M (usmyeckue CBOMCTBA
MPOCTBIX BEIIECTB — TraJIOTCHOB. XUMHUYECKHE CBOWCTBA HA IIPHMEpE XJIopa
(B3auMoeiicTBHE ¢ MeTallaMi, HEMeTaJlJIaMH, IeJI04aMHu). XJI0POBOJOPO/I.
CoistHasg KHCJIOTAa, XHUMHYCCKHUC CBOfICTBa, MMOJIY4YCHHUE, TIPUMCHCHUC.
JelicTBue xjopa U XJIOPOBOJOPOJia HAa OPraHu3M uYejJoBeka. BaxkHeimume

XJIOPUABI 1 KX HAXOXKIACHUC B IIPUPOJLC

2.2

OO6mras xapaktepucTuka ieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHne U (GuU3NYECKUE
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIHBIE
MOAU(UKAIIMK KHUCJIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa  CEpBbI.
CepoBosopoa, crpoenue, GU3MYECKUE M XUMHUYECKHe CBOMCTBA. OKCHIIBI
Cepbl Kak NPEICTaBUTENIM KUCIOTHBIX OKcuaoB. CepHas KHCIIOTa,
¢usnueckue W XUMHYECKHUE CBOWCTBa (0OLIMEe Kak MpeAcTaBUTENs Kiacca
KUCIOT U crneruduueckue). XUMHUYECKUE PEeaklUu, JIekKallue B OCHOBE
MIPOMBIIIIJIEHHOTO Ccroco0a MONyYeHUs CepHOW KHchoThl. [IpuMeHeHue.
Conu cepHOM KHUCIOTHI, KAauyeCTBEHHas peakluus Ha Cylb(aT-HuoH.
Haxoxnaenue cepsl U e€ coenHeHuil B pupoie. XUMHUUYECKOE 3arpsi3HEHUE
OKpY’KaIoIel cpelibl COeTUHEHUSIMU Cephl (KHUCIOTHBIE T/, 3arpsa3HEHHE

BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPE0TBPALICHHUS

2.3

OOmiast xapakrepucTuka 351eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHHU OKHUCIEHHUA. A30T, paclpoCTpaHEHHE B
npupoje, (uznyeckue M XUMHUYeckue cBoiictBa. KpyroBopoT aszora B
npupoje. AMMHUaK, ero (U3NYECKUEe U XMMHUYECKUE CBOMCTBA, MOJyYeHUE U

NPHUMCHCHUC. Comn aMMOHUs, HUX (I)I/I3I/I‘-IGCKI/IC n XHUMHYCCKUC CBOﬁCTBa,




npuMeHnenne. KauecTBeHHas peakiius Ha HOHbI aMMOHHUS. A30THAsI KUCIIOTA,
e€ moiyueHue, (Qu3MUeckMe W XUMHYECKHME CBOHCTBa (0OmIuMe Kak
MIpECTaBUTENs Kjlacca KHUCIOT M crneuuduueckue). lcnonpzoBanue
HUTPATOB W COJIGH aMMOHHMS B KayeCTBE MHHEPAIBHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHHUE OKpYXKalollel cpeibl COEAUMHEHUSIMU a30Ta

(KUCIOTHBIE JOXKIH, 3arpsiI3HEHUE BO3/1yXa, [IOYBBI U BOJIOEMOB)
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@®ocdop, amroTpornHbie Moaupukamuu  Gocdopa, Puzmueckne u
xumudeckue cpoiictBa. Oxcun  docdopa(V) u docdhopHas kucnora,
¢usznueckue M XUMHYECKHE CBOWCTBA, mnoiydeHue. lcnonp3oBanue

(docdaToB B KaueCcTBE MUHEPAIbHBIX YA0OpEeHU

2.5

Obmas xapakrepuctuka 3neMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETNEHW OKHCICHUSA. YTIIEpPOJ, aJUIOTPOITHBIE
Mo M (UKAIIUH, PACTIPOCTPaHEHUE B MPUPOJE, PU3MUECKHE U XUMUYECKUE
cBorictBa. Axcopomusi. KpyroBopor yriepoma B mpupoae. OKCHabI
yriepoaa, ux (U3MYECKHEe W XUMUYECKHE CBOMCTBA, NCHCTBHUE HA >KUBBIC
OpraHu3Mbl, TMOJY4Y€HHE U NPUMEHEHHE. OKOJIOTUYECKHE MPOOJIEeMBI,
cBs3aHHbIEe ¢ okcuaoM yriepoaa(lV); rumoresa rio6aabHOTO MOTETICHUS
KiIuMaTa; NapHUKOBBIA d¢ddekr. VYrompHas Kkuciaora U €€ COIM, HX
¢usznueckue W XUMHYECKHE CBOWCTBA, IIONyYeHHE M IMPUMEHEHHUE.
KauectBennas peakuust Ha kapOoHaT-HMOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM X03siCcTBE

2.6

[lepBoHauanbHble TMOHATHS OO0 OPraHMYEeCKHX BEIIECTBAX Kak O
COEIMHEHUSX Yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJ, TJIULEpPHUH,
yKcycHas kuciota). Mx cocrtaB u xumuueckoe crpoenue. llonarue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHUPaX, OeJIKax, yriieBoJaax — U UX poJiu
B OKM3HM 4UeJoBeka. MaTepuaibHOe E€IUHCTBO OPraHUYEeCKUX U

HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2.7

KpeMuwuii, ero ¢usuueckue ¥ XHUMHYECKHE CBOWCTBA, IIOJy4CHHE |
npuMeHeHue. CoequHeHus1 KpeMHus B nipupoje. OOIue npeacTaBieHus: 00
okcune kpemHus(IV) u  kpemuueBoit  kucimore. CHIIMKATBI, UX
UCTIOJb30BaHWE B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BakHelne
CTPOWTEJBHBIC  MaTepuaibl: KEepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpoOmeMbl G€30MacHOTO HCIIOJIB30BAHUS CTPOUTEITHHBIX

MaTepuajioB B IIOBCEAHEBHOM KU3HU




2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHE 00pa3li0OB HEOPraHUUECKUX BEILECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IIPOBEJICHUE KAYECTBEHHBIX pEAKUUMN Ha
XJIOPU/A-UOHBI W HAONIO/IEHWE TMPHU3HAKOB WX NPOTCKAHUS; OIIBITHI,
oTpakaronme (QHU3MYECKHEe W XHMHUYECKHE CBOWCTBA TaJOT€HOB U UX
coelMHEHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB); 03HAKOMIICHHUE
¢ oOpa3maMu XJIOpUI0B (TATOTEHUIOB); O3HAKOMIICHHE C 00pa3liaMu Cephl U
e€ coenMHEHUSMU (BO3MOXKHO  HCIOJb30BaHUE BUJECOMATEPHAIIOB);
HaOmroZIeHWe  mpolecca  OOyrIMBaHWUsS — caxapa  HOJa  JCHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KHCJIOTHI; W3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOW CEpPHOM KHUCIOTHI, MPOBEJACHUE KAYECTBEHHOW peakluu Ha
cyiabpaT-uoH U HaONIOJIEHWE NpHU3HAKa €€ MPOTEeKaHUs; O3HAKOMIJIEHHE C
¢u3znueckuMu cBOMCTBaMH a3oTa, dochopa U UX coeluHEHUH (BO3MOMKHO
HCIIOJIb30BAHME BHJIEOMATEpUANOB), oOpa3lamMu a3oTHBIX U (HOCHOPHBIX
yAoOpeHui; Mmoay4deHue, coOupaHue, paclo3HaBaHUE W W3YYCHHE CBOWCTB
aMMuaka; MpoBeJIeHNE KaUeCTBEHHbBIX pPeaKlMii Ha HOH aMMOHHUS U ocdat-
MOH MW U3yYyeHHEe TNPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTHI ¢  Meaplo  (BO3MOYKHO
WCIOJIb30BAHME BHIEOMATEPUANIOB); M3YYEHHE MOJIeNel KpUCTaTMYECKUX
pem€Tok anmasza, rpaduta, QymIepeHa; O3HAKOMIIEHHE C IMPOIECCOM
aacopOLUMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIIEM U
YCTPOMCTBOM MPOTHBOrasa; IOJydeHHe, coOupaHHe, paclo3HaBaHHUE U
W3y4YEHUE CBOMCTB YIJIEKUCIOTO ra3a; NPOBEACHHE KaYECTBEHHBIX PEaKLIM
Ha KapOOHAT- M CUJIMKAT-UOHbI M M3y4YCHHE IMPU3HAKOB UX MPOTEKAHUS;
O03HAKOMJIEHHE C MPOAYKUHWEHW CUJIMKATHOW IPOMBIIIJIEHHOCTH; PpELIECHUE
SKCIIEPUMEHTANIbHBIX 3a7ad 1o Teme «BaxHeilline HeMeTalulbl U UX

COCIUHCHU A

Mertaniasl U UX COSIUHCHUS

3.1

OO0mras xapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux noJsioxkeHus B llepuonnueckoit cucreMe XUMHYECKHX 3iieMeHTOB [.M.
MenpaeneeBa u cTtpoeHuss aroMoB. CTpoeHHE MeTaIoB. Mertamnndeckas
CBSI3b M METAJUNIMYECKasl KPUCTAJUIMYECKas pemI€TKa. DJIEKTPOXUMHUYECKUI

pax HaprI)I(eHI/Iﬁ MCTAJlJIOB

3.2

duznyeckue M XUMHUYECKHME CBOMCTBA METAJIOB. O6H_[I/Ie CHOCOOBI

MOJIY4YCHHA MCTAJJIOB. IlonsTue o KOppO3un METAlJI0OB, OCHOBHBIC CIIOCOOBI




3alUThl UX OT Koppo3uu. CiiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpoH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU
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[llenounble MeTaNIBL: MOJOKEeHUE B lleproauyeckoit cucreMe XUMUYECKUX
snemeHtoB JI.MI. MeHueneeBa; CTpOEHHE HX aTOMOB; HaXO0XIEHUE B
npuposae. Puznyeckue W XUMHUYECKHUE CBOMCTBA (Ha NpuUMEpe HATPUS U
KaJH/Iﬂ). OKCI/IZII)I U TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie ICJIOYHBIX

METAJUIOB U UX COEINHEHUN
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IllenoyHo3eMeNbHbIE METAJJIBI MarHuii W KaJbI[MA: TIOJIOKEHHE B
[Iepnognueckoit cucremMe xumuueckux dnemeHtoB J[.M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxOXJIeHHE B npupoae. Ou3nueckne U XUMUYECKHE
CBOWCTBA MarHus W Kajbllusa. BakHelinue coenuHEHUs KajabIus (OKCHUT,

TUAPOKCHI, cOJIH). JKECTKOCTH BOJIBI U CIIOCOOKI €€ yCTpaHeHUSs

3.5

AOMHUHMI: T0J0keHre B [leproinyeckoi cCuCTeMe XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHE aTOMa; HaXOXKAEHUE B Mpupojae. Pusndeckue u
XUMHUYECKUE CBOMCTBA amOMUHHUA. AMQOTEpHBIE CBOWCTBa OKCHIa |

THAPOKCHU A aJTFOMUHUA

3.6

Kenezo: nonoxenue B llepuoandeckoid cucTeMe XMMHUYECKUX AJIEMEHTOB
J.. MenpeneeBa; CTpOCHHE aTOMa; Hax0XKAeHUE B mpupoie. Pusndeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCuipl, THAPOKCHAb U conu xkene3a(ll) u

xene3a(Ill), ux cocraB, CBONWCTBA U MOJTYYCHUE

3.7

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMJICHHE C o0OpaslaMu METalioB |
CIUIAaBOB, UX (PM3UYECKUMH CBOMCTBAMH; M3YUEHHUE PE3YyIbTaTOB KOPPO3HUU
METAJUIOB (BO3MOJYKHO HCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUSl OKCHJIa KLU ¥ HATpusi C BOJOH (BO3MOXHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB); MCCIICIOBAaHUE CBOMCTB XKECTKOM BOJIBI;
mporecca TOPEHHs JKeyie3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPHU3HAKOB TPOTEKAHUS KAaYCCTBEHHBIX pEaKIUil Ha
WOHBI (MarHusi, Kajbllds, amtoMuHHS, IHKa, sxeneza(ll) m xenesa(Ill),
meau(Il); HaGmromeHue M omucaHWe MPOIECCOB OKpAIIMBAHMS TUIAMEHU
MOHAMHM  HATpus, Kaausd M  Kalmplus (BO3MOXHO  HCIOJh30BAaHUE
BHUJICOMATEPUANIOB); UCCleoBaHHe aMQpOTEepHBIX CBOWCTB TUIPOKCHIA
ATIOMHUHHS U TUAPOKCUIA LIMHKA; pelIeHHe SKCIEPUMEHTAIbHBIX 3a7a4 0

TeMe «BakHelIne MeTaJljIbl U UX COCTUHEHUS)

XUMHs U OKpy’Karolas cpeja




4.1

Hossie Matepuaiibl v TeXHOJOTUM. BemiecTBa 1 MmaTepuansl B MOBCEIHEBHOM
YKU3HU YeJoBeKa. XUMUA U 3I0pOBbe. be30nacHoe UCIOIb30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas moMoIs npu XUMHUYECKUX 0KOTax

" OTPAaBJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOM  T'PAMOTHOCTH. XHUMHUUYECKOE  3arps3HEHUE
okpyxkatomed cpeapl [IJIK. Ponp XvMUM B pELICHUH 3KOJIOTHYECKUX
npobiem. [IpupoaHbIE HCTOYHUKH YTIICBOJIOPOIOB (yrolib, IPUPOIHBIN a3,

He(Th), MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U TPOMBIIIICHHOCTH

4.3

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHe oOpa3loB MarepualoB (CTEKIIO,

CIUIaBbl METAJIJIOB, IOJIMMEPHBIE MaTEpUAIIbI)




MPOBEPAEMBIE HA OI'3 IO XUMUU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJILHOW MPOT'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yibTaTamM

NpoBepPseMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe1bHO

TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TO3HAaBAaEMOCTU SBJIEHUH MNPHUPOJbI, MOHUMaHHE OOBEKTUBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOW HaykM Kak  00JacTu
. COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl U
' MIPaKTUYECKON EATEIBHOCTH Y€JI0BEKa B YCIOBHUSIX COBPEMEHHOIO

06H.[€CTBa; IMOHUMAaHHE MCECTAa XUMHU CPCAU APYTUX €CTCCTBCHHEBIX

HayK

0 HaY4YHBIX METOJaX IIO3HAHUA, B TOM YHCJIC SKCIICPUMEHTAJIBbHBIX

U TCOPCTHYCCKHUX METOAaxX MCCICOAOBAHHA BCIICCTB W H3YUCHHA

b2 XMMHUYECKUX pEaKlui; yYMEHUE HCIOJIb30BaTh MOAETU IS
00BSCHEHUS CTPOCHUSI ATOMOB U MOJIEKYII
o cdepax mnpodeccHOHAIBLHON AEATEIBLHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
1.3 JTOCTHIKEHHUSIX XUMHUYECKON HAayKd, YTO MO3BOJIUT OOYYarOIIMMCS

paccMaTpuBaTh ~ XUMHIO  Kak  cdepy  cBoed  Oymymiei

HpO(beCCHOHaHLHOﬁ JIEATEILHOCTH U CACIATh OCO3HAHHBIN BLI60p




XMMUHU KaK MpO(UIBHOTO TpeAMeTa IMpH Tepexojie Ha YPOBEHb

cpenHero o0Iiero oopa3oBaHus

Bianenue cucreMoi XMMHUYECKHX 3HAHUM M yMEHUE IPUMEHATH

CUCTCMY XUMHNYCCKUX 3H3.HPII>1, KOTOpas BKIIIOYACT:

2.1

BOKHEHUIIINE XUMHUYECKHE ITOHATUS: XUMUYECKUU DJIEMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS
Y HEOJHOPOJIHAS CMECh, OTHOCUTEIILHBIC aTOMHASI M MOJICKYJIsIpHAS
MAacChl, KOJIMYECTBO BEMIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN
00BEM, OKCHII, KHCIIOTa, OCHOBAHWE, COJIb (CpEIHss), XUMHUIeCKast
peaKknuusa, pC€akiuur COCIUHCHUA, PCAKIHUU PA3JIO0KCHUA, PCAKINHN
3aMeIleHusI, peakuu 0OMeHa, TeIIoBoM A((EKT peakiuu, dK30- 1
SHIOTEPMHUUECKUE PEAKIIUU, PACTBOP, MACCOBas OIS XMMHYECKOTO
JJIeMEHTa B COEAMHEHMM, MaccoBas JOJds U MPOLEHTHas
KOHIIGHTpallisl BEILIECTBa B PACTBOpE, SAPO aToOMa, SJIEKTPOHHBIM
CIIOl aTtoMa, aToMHas OpOUTalb, PAaaUyC aTOMa, BaJIEHTHOCTb,
CTENEHb OKUCIICHUS, XUMUUECKas CBsI3b, ANEKTPOOTPUIATEIBHOCTbD,
MOJISIpHAsE W HEMOJIIpHAsl KOBAJEHTHAs CBs3b, MOHHASl CBSI3b,
METAJUTMYECKasl CBs3b, KpUCTAUIMYECKass pemérka (aromHas,
WOHHAs, MeETaJUIMYecKas, MOJEKYJIsSpHas), UOH, KAaTUOH, AaHHOH,
ANEKTPOIUT M HEDIIEKTPOIIUT, AIIEKTPOIUTUYECKAsT AUCCOLUAIINS,
peaKiMy HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE

pcaKnuu, OKHUCJIUTECIIb u BOCCTaHOBUTCIIb, OKHCJICHUC 151




BOCCTAaHOBJIGHME,  3JIEKTPOJM3,  XUMHUYECKOE  paBHOBECHE,
oOpaTrMble W HEOOpaTUMbIE PEAKLIUH, CKOPOCTh XHUMHYECKOM

peakiuu, kartanuzarop, [1/IK, koppo3us meramios, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMUM: 3aKOH COXPAHEHHUS MAacChl,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJPO

2.3

TEOPUHM  XMMHHU:  aTOMHO-MOJIEKYJSIDHAs ~ TEOpHs,  TEOpHs

3J'IGKTpOJ'II/ITI/I'-IeCKOI\/’I JUCccomruanumn

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMCHHUEC TIIPAaBHIIBHO HCIOJb30BAaTh H3YUCHHBIC BCIIECTBA U
MaTepuasibl (B TOM YHCIIE MHUHEpaJIbHbIC YIOOPEHHUs, METALTBI U
CIUIAaBBI, TPOIYKTHl TEPEPaOOTKH MPHUPOIHBIX HCTOYHHKOB
yIaeBOOPOJOB (YIis, TPUPOTHOTO Tasza, HepTH) B OBITY,
CEIIbCKOM XO3SHCTBE, HA MPOU3BOJICTBE W MOHUMAHHE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHM3Ma 4YeJOBeKa, yMEHHE
MIPOTHO3UPOBATh BIMSHUE BEIICCTB U XMMUYECKHUX IPOIECCOB Ha

OpraHHu3M 4YeJIOBeKa M OKPYKAIOIIYIO IPUPOIHYIO CPETY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMU JPYTrUX

y‘le6HLIX npeaMcTOB
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HaJIW4YMe oOmbplTa paboThl € pasIMYHBIMM ~ MCTOYHUKAMHU
uHboOpMalMM MO XUMUU (HAydHas M HAY4YHO-TIOMYJspHas

JUTepaTypa, ClI0Bapy, CIPABOYHUKHN, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBAThb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HMX
IpeBpalliCHUAX MW  MPAKTHUYCCKOM NPUMCHCHHU W  YMCHHUC

HCIOJIB30BaTh €€ 11 peicHus y‘Ie6HO-H03HaBaTeHLHLIX 3aga4

Brnanenne ocHOBamMHM MOHATHIHOTO ammapara U CUMBOJHMYECKOIO
sI3bIKa XHMHH JUISE  COCTaBJEHUS (POPMYST HEOPraHUYECKUX
BEIIECTB, YPABHEHUN  XMUMHUYECKUX  pEAKUH;  OCHOBAMH

xumuueckoit HomeHnkiatypsl (IUPAC u TpuBnanbHOM)

VYMenne 00BACHITH CBA3b TIOJIOKCHUA JJICMCHTAa B
[Tepriouveckoid CHUCTEME C YHUCIIOBBIMH  XapaKTEPUCTHKAMHU
CTPOCHUS aTOMOB XMMHYECKHX DJIEMEHTORB (COCTaB W 3apsj spa,
o01Iee 4YHUCIIO AJICKTPOHOB), PACHPEACIICHUEM JJIEKTPOHOB TIO
SHEPTeTUYECCKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOIOB, KU

M KaIbLUs

HpeI[CTaBJ'IeHI/Ie (¢ HCpHO,HH‘ICCKOﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYCCKUX 3JICMCHTOB (paz[I/ch aToMa,
BJ'ICKTpOOTpI/H_[aTeJ'IBHOCTI)), IMPOCTBIX M CJIOXHBIX BCIICCTB OT
IIOJIOKECHHUA 3JJICMECHTOB B HCpHO,I[H‘IGCKOﬁ CHCTEME (B MaJIbIX
nepuoJax M TIJIaBHBIX nom‘pynnax) H J3JICKTPOHHOI'0O CTPOCHUSA

aToMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCCKHUEC BJICMCHTEI

7.2

HCOPraHNMYCCKUC BCIICCTBA




7.3

XUMHYCCKHEC pCaKINn

8 YMeHue onpenensTh:
g1 BAJICHTHOCTh M CTEICHb OKHCIICHUS XHUMHUYECKHX JJICMCHTOB,
' 3apsi MOHA
g2 BHJl XHMHYECKOH CBS3M M THI KPUCTALIUYCCKOH CTPYKTYpPHI B
' COCITMHEHUSIX
03 XapakTep cpeapl B BOJHBIX pacTBOpax BemiecTB (KHCIIOT,
' OCHOBAHUM)
8.4 OKHCJIUTENh U BOCCTAHOBUTENb
9 YMeHue XxapakTepru30BaTh (pU3HMUECKHe U XUMHIECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, anmMas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJIop, HATpUll, Kamuil, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJe30)
CIIOXHBIX BEILIECTB, B TOM YMCJE WX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBl U THUAPOKCHUIBI
92 metamioB [-1IA rpynn, amomunus, meau (1), munka, sxenesa (I u
' II), oxcuast yrnepoaa (II u IV), kpemuus (IV), azota u dpocdopa
(I u V), cepst (IV u VI), cepuucras, cepHasi, a30Tucras, a3oTHas,
(dbocdopHas, yrojapHas, KpeMHHEBask KUCIOTa U UX COJIH)
MPOTHO3UPOBATh W  XapaKTepU30BaTh CBOMCTBA BEHIECTB B
9.3 3aBHUCHUMOCTH OT MX COCTaBa U CTPOEHHS, MPUMEHEHHUE BEUIECTB B

3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOJXHOCTb  IIPOTCKAHUA




XMMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUIX

YMeEHHE COCTaBIATH MOJIEKYJSIPHBIE M HOHHBIE YPABHEHUS

10 peaKkuuii, B TOM YUCJIE:
10.1 peaxkuuii HOHHOTO oOMeHa
10.2 OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOWCTBAa H3YYEHHBIX KIJIACCOB
' (Tpymnn) HEOpraHMYEeCKUX BELIECTB
10.4 MTOATBEPKIAFOIINX TEHETUYECKYIO B3aMMOCBS3b MEXK/1y HUIMHU
11 YMeHue BIUUCITh (IPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl BEILECTB,
' MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COCIUHEHU U
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 YPaBHEHUSM XMMHUYECKHX PEAKUUA U HAXOJUTH KOJUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOYKTOB peaKkluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOrO TO3HaHUA (HaOIoJeHHe,
121 W3MEpEeHue, OKCIEPUMEHT, MOJCIUPOBAHKUE) TPU UIyYCHUH
' BEIIECTB M XUMHUYECKHX SBJICHHUH; yMeHHEe CHOpMYyIUpOBaThH
npo0OseMy U MPeJUI0KUTh IMYTH e€ peleHus
12.2 6e30macHOi paboOThl C XUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU




MOCYZION 1 1a00paTOpHBIM 000PYJIOBAHUEM

12.3

npaBuigamMu  Oe3omacHOro  oOpamieHuss ¢ BeUIecTBaMH,
HCIO0JIb3YEMBbIMU B IIOBCEIHEBHOU >KM3HU, MPaBUIAMH OBEICHUS
B IENIX COEpeKeHUs] 3I0POBbSI M OKPYKAIOMIEH HPUPOIHOM
cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3JICUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U

IpeaAOTBpAIICHUA UX BPCIHOTO BOSI[GfICTBHfI

13

Hammune MPAKTUYCCKUX HABBIKOB IIJIAaHUPOBAaHUA n

OCYIICCTBJICHHUA CICAYIOMIUX XUMHUYCCKUX OKCIICPUMECHTOB:

13.1

HU3YUCHUC n OITMCaHUuEC q)HSquCKHX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C q)HSPI‘ICCKI/IMI/I N XHMHUYCCKUMH SBJICHUIMU,
OIIBIThI, HWIUIFOCTPUPYIOIIUEC IMPU3HAKN IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

M3Yy4eHHE CIIOCOOOB pa3/iesieHus cMeceit

13.3

IIOJIYYCHHUE KHCIOpOAa W H3YUYCHHUEC €ro CBOfICTB; IIOJIYYCHHE
BOJOpOaAa U U3YUYECHUEC €TI0 CBOﬁCTB; IOJIYYCHHUE YIJICKHUCJIOIO ra3a
U U3YYUYCHUC €TI0 CBOﬁCTB; MOJIy4YCHHUEC aMMHaKa W HU3YYUYCHUC €I'o

CBOMCTB

13.4

MIPUTOTOBIICHUE PACTBOPOB C OMpPENEIEHHON MaccoBOil oiieit

paCTBOpéHHOFO BCIICCTBA

13.5

NPHUMCHCHUC HHAUKATOPOB (naKMyca, MCTUJIOPAHIKa nu

¢beHondTanenHa) A ONpeieNeHus XapakTepa cpeibl B pacTBOpax




KHUCJIOT U LIEJIOYEN

13.6

WCCIICZIOBAHUE U ONKMCAHUE CBOWCTB HEOPTaHUYECKUX BEIECTB
pa3MuHBIX ~KJIAacCOB; M3YY€HHME B3aUMOJEHCTBUS  KUCIOT C
MeTajJIaMHy, OKCHJIaMH METaJJIOB, pPacTBOPUMBIMH "
HEPaCTBOPUMBIMU OCHOBaHUSIMH, COJISIMU; MOJTyYeHue
HEpPAaCTBOPUMBIX OCHOBAaHWM; BBITECHEHHE OJIHOTO MeTalljia
JIPYTUM W3 pacTBOpa COJIM; HCCeloBaHUE aM(pOTEPHBIX CBOMCTB

TUAPOKCHUIOB AJIFOMHUHUA 1 HTUHKA

13.7

peleHne SKCIEepPUMEHTANBHBIX 3amad 1o Temam: «OCHOBHBIE
KJIaCChl HEOPTraHWYECKUX COCIUHCHMID»; «DIEKTPOJIUTHYECKAS
noucconuanusy; «Bakneiine HeMeTannbl U HUX COEIUHEHHUA»,

«Baxuenime MeTaUIbl U UX COCIUHEHUS

13.8

XUMUYECKHE  OKCIIEPUMEHTHI, WJUTIOCTPUPYIONIHE  TPU3HAKU
MPOTEKaHMs PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC DPEaKIIUU
Ha TPHCYTCTBYIOIIME B BOJHBIX pPAcTBOPAaX HOHBI: XJIOPHUJ-,
opomun-, woaua-, cynbdar-, Qocdar-, kapOOHAT-, CHIMKAT-
AQHHOHBI, TUAPOKCH]I-MIOHBI, KATHOHBl AMMOHWSI, MarHusi, KaJbIUs,

ATFOMUHMS, XKene3a (2+) u xkenesa (3+), meau (2+), ITUHKA

14

YmMmenue:

14.1

NpEACTaBJIATL PE3YJIbTAaThl SKCIICPUMCHTA B Q)opMe BBIBOJOB,
JA0Ka3aTcCJIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI " BBIABJIATH SMIIMPUYCCKHUC

3aKOHOMCPHOCTH




14.2

yCTaHAaBIIMBAaTh  CBSI3M  MEXKIY  pPEaIbHO  HaOI0JaeMbIMH
XUMUYECKUMH SIBICHUSAMU U IIPOLECCAMH, IPOUCXOJAIIMMH B
Makpo- ¥ MHKPOMHpPE, OOBSICHATh NPUYMHBI MHOTO00Opa3us

BCIICCTB




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThl
pecypchl

| [Ipenmer xumuu. Poss xumun B | 01.09 bu6mmoreka [{OK
JKU3HU YeJoBeKa. Tena u BelecTna ' https://m.edsoo.ru/ff0d210c

) Ilonsarue o MeTogax MO3HAHUS B 1 05.09 bu6moreka [IOK
XUMUU ' https://m.edsoo.ru/ff0d227¢
[IpaxTrueckas padora Ne 1

3 «[IpaBmiia paboThl B 1abOpaTOpru U | 08.09 bubnuoreka [IOK
OpUEMBI 0OPAIIEHHS C ' https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM))

4 YucTele BemecTBa U CMECH. | 12.09 bubnuorexa [JOK
CriocoOsl pasneneHus cMmecei ' https://m.edsoo.ru/ff0d26ca
[IpakTruueckas padota Ne 2

. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 15.09
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bub6 K

6 ATOMBI 1 MOJIEKYJIbI 1 19.09 noamorexa O

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHThI. 3HAKH | 2209 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 IIpocTeie U ClIOXKHBIE BEIIECTBA 1 26.09

P B https://m.edsoo.ru/ff0d2a6¢




bubnuoreka [IOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 29.09
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BeIIeCTB. XuMHUecKas (hopmyIia. 03.10 bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHuTENBHAS aTOMHAs Macca. BuGmorexa [[OK
11 OTtHOocuTenbHAsE MOJIEKYIIsIpHAs 06.10 hitps+//m.edsoo.ru/f0d323c
Macca
12 MaccoBas 10J1s1 XUMAYECKOTO 10.10 bu6moreka [IOK
3JIEMEHTA B COCIUHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemniectsa. Moub. 13.10 bu6moreka [IOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE 17.10 bubnuorexa [JOK
SIBJICHUSI. XUMHUYECKasl peaKust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ yCioBUs NPOTEKAHUS 50.10 bubnuoreka [IOK
XUMHUYECKUX PeaKIil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. 24.10 bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJuuecTBa, MacChl
17 BEIIECTBA 110 YPAaBHEHUSIM 07.11 bubmnorexa [IOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKIuit
Knaccudukanys XuMmuaeckux
18 peaxiuit (CoeAMHEHUS, PA3I0KEHUS, 10.11 Eubmorexa HOK
https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- 14.11 bubnmoreka [JOK




sHimKIIoneauct. O0oO0menne u
cUCTeEMAaTHU3alus 3HaAaHUN

https://m.edsoo.ru/ff0d40c4

KonTtponeHas padora Nel mo treme

bu6mmoreka [{OK

20 «BelecTBa U1 XUMHYECKHE 17.11
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
bu6mmoreka [{OK
21 Bo3nyxa. Kucinopon — snemeHT u 21.11
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusndeckrue 1 XHMUIECKHE
2 CBOMCTBA KUCJIOPOIa (peaKiuu 411 bubnuorexa [JOK
okucienus, ropeaue). [lonarue o6 ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOblI MostydeHus: KUCI0po/ia B
23 naboparopuu Zlqn OMI)IHIJ'ICHpHOIEITI/I 28.11 bubamorera LHOK
PaTOPHIL H TP ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt XuMuIecKou
24 peaKkuu, MOHSITHE O 0112 bubnuoreka [JOK
TEPMOXUMUUYECKOM YPaBHEHUMU, ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIHIX
TormmBo (HedTh, yroiabs U METaH).
bubmuoreka [JOK
25 3arpsizHeHHe BO3/yXa, CIIOCOOBI €ro 05.12
https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIlleHUs
[IpakTuueckas padora Ne 3 mo Teme
26 «[Tonydyenue u cobupanue 08.12 bubmorexa HOK
yi p . ' https://m.edsoo.ru/ff0d4ae2
KHCIJIOPO/1a, U3YYEHHE €r0 CBOMCTBY»
Bonopon — snemeHT u npocToe bubnmoreka [JOK
27 HOPO P 12.12 H

BemecTBo. HaxoxxaeHue B npupoac

https://m.edsoo.ru/ff0d4dd0




dusznueckue 1 XUMHUYECKUE

bu6mmoreka [{OK
28 cBoiicTBa Bojiopoaa. [Ipumenenne 15.12
Aoposa. 1 https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
b K
29 [TonsITHE O KUCIIOTAX U COJISX 19.12 mommorexa 110
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl Mmosty4eHust BOAOPO/Ia B 912 bubnuotexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
[IpaxTnueckas padorta Ne 4 o Teme
bubmmoreka [{OK
31 «ITomyuenue u cobupanme 26.12
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUEHUE €r0 CBOMCTBY
1 MousipHbiit 00BEM razoB. 3aKOH 291 bubnuoreka [IOK
ABoraapo ' https://m.edsoo.ru/ff0d542¢
Brruucnenus o6b€Ma, KoamvecTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOM 12.01 bubmorexa OK
B MY ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA TN 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIUM HA OCHOBE 16.01 bubnuorexa [JOK
3aKOHa 00BEMHBIX OTHOIICHUI ' https://m.edsoo.ru/ff0d5708
razoB
35 DOu3nYeCKUe U XUMUYECKHE 19.01 bubnuoreka [JOK
CBOMCTBA BO/IbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 53.01 bubnunoreka [JOK
UHJUKATOPAX ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
bub6 OK
37 HacrimieHHple 1 HeHACHIIIIEHHBIC 26.01 nbnnotexa Il

PacTBOPLI. MaccoBas gois

https://m.edsoo.ru/ff0d5b40




BEILIECTBA B PaCTBOPE

[Ipaktudeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOpPOB ¢

bu6mmoreka [{OK

38 30.01
OIIPENENEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEWIECTBA»
39 KonTpomasnas pabora Ne2 o teme 02.02 bubnuorexa [JOK
«Kucnmopoa. Bonopoxa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukanus, 06.02 bubnuotexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHU4YECKUE CBOMCTBA
bu6moreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U 09.02
https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHJIOB
4 OCHOBaHHUS: COCTaB, 13.02 bubnuorexa [JOK
Kiaccudukaiys, HOMEHKIATypa ' https://m.edsoo.ru/ff0d67ca
43 [Tomydyenne u XuMHUYECKUE CBOMCTBA 16.02 bubnuoreka [IOK
OCHOBaHMIA ' https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocraB, knaccudukanms, 20.02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHUYECKUE CBOMCTBA 27.02 bubnuoreka [JOK
KUCJIOT ' https://m.edsoo.ru/ffO0dfee2
Conu (cpenHue): HOMEHKIAaTypa,
(cpenie) P bubmuoreka [JOK
46 CHOCOOBI OJTYYCHHS, XUMUYECKHE 02.03
. https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTuyeckas padora Ne 6. Bu6 OK
47 Pelrenne skcriepUMeEHTAIBHBIX 06.03 nommoreka L{

3aaa4d 1o TCMC «OCHOBHBIC KJI1aCChI

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




HEOPraHWYECKUX COEAUHEHUIN

I'enermueckas CBA3b MCKOY

bu6mmoreka [{OK

48 KJIaCCaMH HEOPraHUYECKUX 13.03
. https://m.edsoo.ru/00ad9a50
coeqUHEHU I
49 O06o0uIeHne U cuCcTeMaTH3aIS 16.03 bubmmoreka [IOK
3HAaHUU ' https://m.edsoo.ru/00ad9cb2
KonTponbnas pabora Ne3 no teme Bu6 110K
HOIHOTEKA
50 "OCHOBHBIE KJIACCHI 20.03
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHECHUI
[TepBbie MOTBITKY KIacCUpUKAIIIT Eub OK
51 XAMHYECKHX d1eMeHTOB. IloHusaTre o 23.03 nomorexa I
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [Tepuonnueckas cucrema 27.03 bubnuoreka [IOK
XUMHUYeCcKuX deMeHToB 1. 1. ' https://m.edsoo.ru/00ada52¢
Meuneneena
bu6mmoreka [JOK
53 Ilepmroasl, TpymIIbl, IIOATPYIIIIEI 06.04
pHOA pyn APy https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX 10.04 bubnuoreka [JOK
anep. M30Tomsbl ' https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
. bubmuoreka [JOK
55 aToOMOB 3JIeMeHTOB [leproanyeckon 13.04
https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTUKa XUMUYECKOTO
bu6mmoreka [JOK
56 9JIEMEHTA I10 €T0 MOJ0KESHUIO B 17.04

ITepnoanueckoii cucreme /1. H.

https://m.edsoo.ru/00ada824




Meunpeneena

3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHSI HAYKU U NIPAKTUKU. [1.

bu6mmoreka [{OK

57 . 20.04
N. MenneneeB — y4€HbIl, egaror https://m.edsoo.ru/00ada96e
Y TpaKJaHUH
PesepBubrit ypok. O60011eHNE 1
53 CUCTEMaTH3aIusl 3HAHHUH / 2404 bubnuotexa [JOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adb33c
pabota
KonTponsnas pabora Ne4 o teme
59 «CtpoeHue atoma. XUMHYECKast 704 bubnuotexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DJIEKTPOOTPUIIATETLHOCTh AaTOMOB 04.05 bubnuoreka [IOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
61 HNonnas xumuueckas CBsi3b 08.05 hitps://m.edsoo.ru/00adac34
& KoBanentnas nonsipHas 15.05 bubnuorexa [JOK
XMMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentnas nenossipHas 18.05 bubnuoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS 20.05 bubmmorexa [TOK
https://m.edsoo.ru/00adae28
65 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE 22,05 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
66 PesepBHrlit ypok. O6001IeHNE 1 25.05 bubnmnoreka [JOK




cUCTEMaTH3alus 3HAaHUM 110 TeMe
«CTtpoeHue aroma. XuMHUECKast
CBSI3bY»

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

66 5

9 KUIIACC

Ne

w/n Tema ypoka

KoanyecTBo uacoB

KonTpoJububie
Bcero P
padoThl

IIpakTH4eckue
padoThbI

Jara
H3yYeHUS

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Teproanueckuii 3aK0OH.
[Tepuonanueckas cucrema
XUMHUYECKnX djeMeHToB 1. 1.
Meunpeneena

01.09

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMUYECKHX JIEMEHTOB
MIEPBBIX TPEX MEPHOJIOB

03.09

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKUX BEILEeCTB

08.09

Busl XUMHWYECKOM CBSI3U U THITHI
KPpUCTATNINYCCKUX peI_HéTOK

10.09

KonTtponeHas padota Nel mo teme
«IToBTOpEeHue u yriybiaeHne 3HaHUH

15.09




OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca

Krnaccudukanus XuMHYECKUX
peaKkIuii o pa3InYHbIM MpU3HAKAM

17.09

[ToHATHE O CKOPOCTH XUMHUYECKON
peakuuu. IIoHsATHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIIHIX

22.09

ITonaTre 0 XUMHUIECKOM paBHOBECHUU.
@aKTOpBI, BIUSAIOIIAE HA CKOPOCTh
XAMHYECKOH PEAKIUHN U IMOJIOKEHUEC
XHUMHUYECKOTO paBHOBCCHUSA

24.09

OKHUCITUTEILHO-BOCCTAHOBUTEIIbHBIE
peaknuu

29.09

10

Teopust 37EKTPOTUTUYECKOIN
muccounanuu. CuibHbIE U cialble
AIEKTPOJIUTHI

01.10

11

HNonnbie ypaBHEHUS peaKknuid

06.10

12

XUMHUYEeCKre CBOMCTBA KUCIOT U
OCHOBAHMU B CBETE MPEACTaBICHUI
00 3JIEKTPOJIMTUYECKON
JIHACCOLHMAIIN

08.10

13

XUMHUUECKUE CBOIICTBA COIEH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUYECKON JUCCOIHAITIT

13.10

14

[TonsTue o ruaponuse coyen

15.10

15

O0001IeHHE U cCUCTEMATU3 AU
3HAHUH

20.10




16

[Ipaktuyeckas padora Ne 1.
«Pemenne OKCIICPUMCHTAJIbHBIX
3a1a9»

22.10

17

KonTtposnsHas padota Ne2 mo teme
«DNEKTPOIUTHIECKAS TUCCOLIAAITHSL.
XUMHUYECKUE PEAKIIH B PACTBOPAX)

05.11

18

OO6mast XxapakTepuUCTHKA FaJOT€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

10.11

19

Xnoposojopoa. CossiHast KUCIOTA,
XHUMHUYECKHE CBOWCTBA, TOTydeHHE,
IIPUMEHEHUE

12.11

20

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

17.11

21

Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PeaKlUid, 1 OJHUH U3
peareHToB JaH B U30bITKE

19.11

22

OO01ast XapaKTepUCTUKA SIIEMEHTOB
VIA-rpynmsl

24.11

23

AJToTpOTIHBIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepbl u €€ coeTMHeHU N
B IIpUpoJie. XUMUYECKUE CBOMCTBA
cepel

26.11

24

CepoBoaopo, cTpoeHHeE,
(bu3nvecKrue 1 XUMHYECKHE CBOMCTBA

01.12




25

Oxcuppl cepbl. CepHast KMCIIOTA,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

03.12

26

XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE ITPOMBIIIJIEHHOTO crioco0a
ITOJTy4EHUS] CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsA3HEHUE
OKpYKaroIlen Cpelibl COCTMHEHUSIMHU
cepsl

08.12

27

Brruncinenne MaccoBOU JTIOJIH BEIXOJA
MPOJIyKTa peaKkiuu

10.12

28

OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpynnel. A30T, pacnipocTpaHeHHE
B mpupoe, Gu3sndeckue u
XUMUYECKHE CBOWCTBA

15.12

29

AMMuak, ero pusudeckue u
XUMUYECKHUE CBOWMCTBA, MOyYCHHE U
MIPUMEHEHHE

17.12

30

[IpakTruueckast pabota Ne 3 o Teme
«[lonyyeHue aMMuaka, U3yueHUE ero
CBOMCTB»

22.12

31

A30THAas KUCIOTa, €€ pusnueckue u
XMUMHYECKUE CBOMCTBA

24.12

32

Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHMUS B KAYECTBE MUHEPAIIbHBIX
ynoOpeHuit. XuMudeckoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl

29.12




COCAMHCHUAMU a30Ta

33

dochop. Oxcun dpocdopa (V) u
docdopHas kucinora, GU3NIECKUE U
XUMHUUYECKUE CBOMCTBA, MOJYYCHUE

12.01

34

Hcnons3oBanue pochaTo B
Ka4eCTBe MUHEPAJIBbHBIX yI00pEHHIA.
3arpsi3HeHHEe IPUPOTHOM cpeIbl
dbocdaramu

14.01

35

Yraepoa, pacipocTpaHEeHHE B
npupoe, Gu3nuecKue u XuMUYeCcKHe
CBOICTBa

19.01

36

Oxcuppl yriaepojaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA.
DKOJIOTHYECKHE TIPOOIIEMBI,
CBsI3aHHBIE C OKcHaoM yrieponaa (IV)

21.01

37

VYronpHas KUCJIOTa U €€ COJIU

26.01

38

[IpakTuueckast pabota Ne 4 o Teme
"[lostydeHue yriieKuciaoro rasa.
KauecTtBenHnas peakuust Ha kKapOOHaT-

HOH

28.01

39

HepBOHa‘IaJ'ILHLIC MOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yIiiepoJa

02.02

40

erMHI/Iﬁ n €r0 COCAUHCHUA

04.02

41

IIpaktuyeckas pabota Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeEME

09.02




«BaxHen1e HeMeTaUIbl U UX
COEIUHEHUS)

42

KonTtposnsHas padota Ne3 mo Teme
«BaxxHen1e HeMeTauIbl U UX
COETMHEHU S

11.02

43

OO6mast XxapakTepUCTHKAa XUMUUYECKUX
3JIEMEHTOB — METaJIOB.
Merannuueckas CBs3b U
MeTaJUTMYeCKasi KpUCTaUTMIecKast
pemérka. @u3nyecKkre CBOMCTBa
METaJIJIOB

16.02

44

XUMHUYECKUE CBOMCTBA METAJIIOB.
DIIEKTPOXUMUYECKHUI P
HanpsHKEHUM METaIoB

18.02

45

OO6mme cnocoObI MOTyICHUS
meTtamioB. CriaBel. Berancnenns no
YpaBHEHUSIM XUMUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH

25.02

46

Ilonatue o KOppO3uu METAJIJIOB

02.03

47

Il{emounbIe METAIBI

04.03

48

OKCHIBI ¥ THAPOKCU/IBI HATPUS U
KaJus

09.03

49

IllenoyHO3eMEIbHBIE METAIIbI —
KaJbIUA U MarHui

11.03

50

Baxxneinme coeMHeHN KaJIbIU

16.03




51

O0001IEeHHUE U CUCTEMATU3 AL
3HAHUH

18.03

52

JKEcTKOCTh BOABI M CIIOCOOEI €6
yCTpaHCHHUS

23.03

53

[Ipaktuyeckas padora Ne 6 o reme
"YKEcTKOCTE BOABI 1 METOIBI €6
ycTpaHeHHs"

25.03

54

ATOMUHUN

06.04

55

AmpoTepHbIe CBOWCTBA OKCUIA U
TUAPOKCHIA

08.04

56

Keieso

13.04

57

OKcHIbl, THAPOKCUIIBI M COJTH JKeTe3a
(IT) m »xene3a (III)

15.04

58

O00011IeHNEe U CUCTEMATU3 AL
3HaHUU

20.04

59

[Ipaktrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIBHBIX 33124 10 TeMe
«BaxHeunme MeTaJlIbl U UX
COEJIMHEHUS

22.04

60

Brruncnenus o ypaBHEHUSIM
XUMHYECKUX PEaKIUid, eCIU OJUH U3
pEeareHToB JaH B U30BITKE UITU
COJICP’KUT IpUMecH. Berancienus
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu

27.04

61

O000111eHHUE U CUCTEMATU3 AL

29.04




3HAHUH

KonTtposnsHas padota Ne4 mo Teme

62 «BaxHel1me MeTajuibl 1 UX 1 04.05
COETMHEHUS
BemiectBa u maTrepuainl B

63 H 1atep 1 06.05
IIOBCEIHEBHOM KU3HU YEJIOBEKA
XUMHYECKOE 3arpsa3HEeHUE

64 - 3arp 1 13.05
OKpYXKalolen cpeibl
Poss xumMuu B perlieHun

65 P 1 18.05
9KOJIOTMYECKUX MPoOIeM
PesepBueblil ypok. O000IIIEHNE U

66 PBHBIM YP f“ 1 20.05
CUCTEMATHU3AIUSA 3HAHUMN
PesepBusblil ypok. O000IIIEHNE U

67 PBHBIH YP f“ 1 25.05
cUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 67

I[TPOTPAMME




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYJIBI. Xumuueckue d3yeMeHThl. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BECIIICCTBA.

1.3

Xumunueckass Qopmyina. BaneHTHOCTP aTOMOB XUMHYECKHX 3JE€MEHTOB.

CreneHp OKUCIICHUS

1.4

3aKk0oH IIOCTOSHCTBA COCTaBa BCIIIECTB. OTtHOCHTENIbHASI aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. MaccoBas J0JI4  XHMHUYCCKOT'O

9JIECMCHTA B COCAMHCHUU

1.5

KomuuectBo BemectBa. Mosb. Mossipaast Macca. MoJisipHbIii 00bEM Ta30B.

BzanMmocBsa3n KOJIMYECTBA, MAaCChI U YHCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duszndeckrue U XUMHYCCKHUE SBIICHHUSA. XHUMUYeCKas peaKknuga U eé IIPU3HAKH.

3aKOH COXpaHEHUS MACChl BEIECTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3axkoH u [lepuoanueckas cucreMa XMMHUYECKUX AJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuomuueckuii 3akoH. Ilepuonmyeckas cuctemMa XMMHYECKHX 3JIEMEHTOB
JH.N. Menneneea. Ilepuoasl u rpynmbel. @u3nueckuii CMBICI MOPSIKOBOTO

HOMEpaA, HOMEPOB II€EPHUOJa U I'PYIIIIEI 2JIEMCHTA

2.2

Crpoenue aroMoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnektpoHbl. CTpoeHne
ANIEKTPOHHBIX 000J704YeK aroMoB TNepBbIX 20 XUMUYECKHX DSJIEMEHTOB

Ilepuonnueckoit cucremsl [[.1. MeHneneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKHUX DJIEMEHTOB TMEPBBIX
TpEX MIEPHO/IOB, KaJus, KaJIbIHs (paguyca aTOMOB,
ANEKTPOOTPHUIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHUEM  DJIEMEHTOB B

Hepnonmqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ’I}IpHa}I 151 HGHOHSIpHaSI) CBA3b.




BHGKTpOOTpI/IHaTCJIBHO CTb XUMHNUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Meramnnueckast CBSI3b

3.2

Tunel KpucTaJUIMYECKUX PEIETOK (aTOMHAas, HMOHHAs, MeTajuInyeckKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKN U BHIA

XUMHYECKOH CBA3U

Baxwuelire npencTaBUTeNd HEOPraHWYECKUX BemiecTB. Hemeramnsl n ux

COCAMHCHU. MeTaisl U uX COCINHCHUA

4.1

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKUX COEIMHEHUM: OKCHUJIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHMHM (IIENOYM M HEpPACTBOPUMBIE OCHOBAHMS);
KHCJIOT (KUCIIOpPOACOJepXKAKUe ¥ OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

®uU3NYeCKMe M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

duszndecKkue U XUMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIIIOB: JIUTHUA,
HaTpus, KaJus, MarHus u KaJTBITHS, AJTIOMUHUS, Kemesa.

DIIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®u3nyeckue W XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHUM

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, aMMHaKa

4.5

dusnveckue U XUMHUYECKHE CBOMCTBAa OKCHIIOB HemeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(ll, V), yraepoma(Il, 1V), xpemumsa(IV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MeTtauioB IA-IIIA rpynn, nmunka, mexu(Il) u

xenesa(ll, II). [Tonydyenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
puMepe THIPOKCHIOB AIIOMHUHHUS, kKenes3a, HuHKa). [lomydenue ocHoBaHMiA

1 aM(pOTEPHBIX THIPOKCUIIOB

4.8

OOu1ue XUMUYECKUE CBOMCTBA KHCJIIOT: XJIOPOBOJIOPOIHOM,
CEepOBOJIOPOJHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHON, KPEMHUEBOH,
yrojipHOW. OcoOble XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpPHOM U

a30THOM KHCJOT. HOJIy‘IeHI/Ie KHUCJIOT

4.9

OO0ure xuMu4eckue cBoiicTBa cpenux coeil. [lonydyenue coneit

4.10

HOHy‘-IeHI/IC, co61/1paH1/Ie, pacno3dHaBaHue BOAOPOAA, KUCIOpPOOdad, aMMHAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyuenne amMmuaka, CEpHOW M A30THOW KHUCIOT B IPOMBIIIJIEHHOCTH.

OOm1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

I'enermueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XaMHUYeCcKUX peakiuii Mo pa3IMyHbIM IMPU3HAKAM: TI0 YHCITY
U COCTaBy YYacTBYIOUIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3 (deKTy, 1o

H3MCHEHHIO CTCIICHEH OKMCIICHNS XUMUUECKIX 3JIEMCHTOB

5.2

TemnoBoil 3 ekt XUMHUYECKOM peakIuu, TEPMOXUMUYECKUE YpPaBHEHUS.

DK30- U SHIOTEPMUYECKHE peaklnuu. TepMOXUMHUYECKHE YpaBHEHHUS

53

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIE pEaKknum. OxkucnuTen n
BOccTaHOBUTENU. [Iponeccsl OKHCIEHNs U BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ayaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

54

Teopuss  SIEKTPOJUTHYECKOM  JTUCCOLMAIUU. KaTtunownsi, AHWOHBI.
DNEKTPOIUTH U HEANEKTPOJIUTHI. CHITbHBIC U ca0bIe AIeKTPOIuThl. CTeTIeHb

JUCcCcoralu

5.5

Peakiun noHHOTO OOMEHa. Y CI0oBUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIEHHbIE HOHHBIE YPAaBHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeaa

6.1

BemectrBa un Marc€puajibl B HOBCCHHCBHOﬁ JKM3HH deloBeka. be3zomacHoe
HCIIOJIb30BAHHUEC BCIHICCTB M XHMMHYCCKHUX peaKuHﬁ B J'Ia60paT0pI/II/I n 6I>ITy.

HepBa;I IIOMOIIB IIPHU XUMHYCCKHUX 0KOIraX M OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HeHHe OKpyxkaromeld cpeapl (KHCIOTHBIC —JIOXKIH,
3arpsi3HEHUE MOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS
[IpenenbHas momyctumasi kouuentpanus Bemects (IIJK). Ponp xumuu B
pEelIeHUN DKOJOTHYCCKUX TpoOieM. YCHIIGHHE IapHUKOBOTO 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

ITpumenenue cepsl, a3ota, Gocdopa, yriepoaa, KpEMHHS U UX COSAUHEHHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelIbCKOM Xo3siiicTBe. IlpumeHeHune
METaJUIOB U CIUIABOB (CTaslb, YYTyH, JIIOPAJIOMUHHM, OpoH3a) B OBITY U
INPOMBIIIIEHHOCTH MX coeluHeHui. IloHsATHE O KOppo3UM METallIoB,

OCHOBHBIE CIIOCOOBI 3alIUTEI UX OT KOPPO3UU

6.4

[IpupoHBIE MCTOYHHKH YIIIEBOAOPOAOB (Yrojb, MPUPOJHBIN ra3, He(QTh),




MPOIYKTHI UX TiepepaboTku (OCH3MH), X POIb B OBITY U IPOMBIIIIJICHHOCTH

HepBOHa‘-IaJIBHBIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUMHCHUAX

yriepoga (MeTaH, 3TaH, STWIEH, aleTWIeH, 3TaHOJI, TJIMIIEPUH, YKCyCHas

65 kuciora). TloHsATHE O OMOJOTMYECKH Ba)KHBIX BEIISCTBAX: JKHpax, OeKax,
YIJIEBOAAX — M UX POJIM B )KM3HH YEJIOBEKA
7 Pacuérsr:
7.1 1o popmMynaM XUMHUYECKHX COETMHEHUN
7.2 Macchl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKIM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

O.C.I'abpuensa «Xumus 8 kmace» Mocksa «IIpocsemenne» 2024 rox
O.C.I'abpuensa «Xumus 9 knace» Mocksa «IIpocsemenne» 2024 rox

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Toypounsie mnans! no yueonuky O.C.I'abpuensn 8 knacc cocraBurens M.FO.I'oppkoBeHKO
MockBa «BAKO» 2022 rog

[Toypounsie mans! o yueonuky O.C.I'abpuensn 9 knacc cocraBurens M.FO.I'oppkoBeHKO
MockBa «BAKO» 2022 rog

OI'OC KoHTpOabHO-U3MEPUTENIbHBIE MaTEpHAIIbl [0 XUMUU 8 KJ1acc

@I'OC KoHTpOJIBHO-U3MEPUTENBHBIE MATEPUAIIBI 10 XUMUU 9 Kitacce

O.C.T'abpuensiH XuMus B TECTaX, 3a/1a4ax , yIpaKHeHHIX 8-9 Kimacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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