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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 0011ero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEIIIUU MPerogaBaHus y4eOHOro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUIEeH cTpareruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTeNbHOE peIMETHOE coJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENETSET KOJIWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh  U3YYEHUS] XUMHH C YY4ETOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JyIs
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHON
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XHUMHUHU CIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocs, ero MpeACTaBICHU O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHUYSCKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBa€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JMHCTBO MPUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOLUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHYECKOE
oOpa3oBaHue 00yJarONUXCsl.



JlanHble HampaBlIeHWs] B OOyYE€HWU XWMHUHU OOECIEYUBAIOTCS CHEIU(UKON
colepKaHusl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIACTCS  TEAarOTHYeCKH
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coaep)kaHusi MpOrpaMMbl IO XMMHUU C(OpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI TOHITUA O XUMHUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHWM HAa OCHOBE TEOPETUYECKUX IMPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYCHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHM 00 DJIEKTPOIMTHYCCKONW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YpPOBHS K JPYyroMy, BBITIONHSASA (QYHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEMHOM MPUPOAbI, IIEHHOCTHOIO OTHOILICHWS K HAYYHOMY 3HAHUIO |
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeaMeToB: «OKpyKalomui MHp,
«buosnorus. 5—7 kimacce» n «Dusnka. 7 kinace.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUIIHUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKECHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKd, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX Peakiuii, B GOPMUPOBAHUU U PA3BUTHM MO3HABATEIBHBIX YMEHHUHN U
WX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHON H Y4eOHO-HCCIIEAOBATEIbCKOM
JEeATEIIbHOCTH, OCBOEHHUM TIpaBWJI O€30MaCHOr0 OOpallleHHs ¢ BEIIECTBAMHU B
MMOBCEIHEBHOM JKU3HU.



[Tpu u3yyeHNUM XMMUU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITIOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCaIbHOE 3HAYCHUE IJIf
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATP W OLIEHWBATH SIBICHUSA
OKPY’KaIOIEr0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSITh HMX TMpPU PEIICHUH MpoOJeM B TMOBCEIHEBHON >XU3HU U
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUs CBOETO 3/10POBbsSI U OKPYKArOIIeH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYYEHUSA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MoO3HaHHS B XUMHUHU. UMCThIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHocHTeNbHAs MOJEKYJIsIpHas Macca. MaccoBast o1 XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHNUHU.

KonnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KOoJM4ecTBa,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

dusnueckre U XUMUYECKUE SBICHUS. XUMUUECKasi peaklys U €€ MpU3HaKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiamMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKAINBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKCaHUE NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jiokeHHe T'HMIPOKCHIa
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xenes3a ¢ pactBopoM cos meau (1),
U3y4YeHUE CIOCOOOB Pa3eJIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHHE MOJETEH MOJEeKyI
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkuciopona. CrnocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.

TennoBoit 3¢p(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJIEHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.



Bopopon — nsneMeHT u mpocToe BemecTBo. HaxoxaeHnue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
noxyyeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pacTBOpOB B IIpUpPOJZI€ U B KU3HU 4deloBeKka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUpPOAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmuecknx coemuHeHnid. Oxcuzapl. Kmaccudukamms
OKCHUJOB:  coyieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHrne OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JCHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIO/ICHUE O0pa3llioB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHUIEOMATEpPUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKMX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
uzydyeHue B3zaumopeictBua okcuga meau (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpalU3alWH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/lad IO TeMe «BakHeWlne Kiaacchl HEOPraHUYECKHUX
COEIMHECHUI.



Iepuoanuyecknit 3akoH u Ilepuogmyeckas cucreMa XHMHYECKHX
yaemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METALIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[leproguueckon cucteMbl Xumuyeckux 3ieMeHToB 1. 1. Menneneesa. [leprnonasr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30oTonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leprnogu4eckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Ipouiecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KakK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAYyYHBIE TOHATHUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTE3, Kiaccu(ukaius, TMNepUOJUIHOCTb, HaOIIOCHNUE,
DKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

@dusnka: Marepus, aToM, OJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUZ,
M30TOIIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIHUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/bl, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.



['eorpadusa: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPOAIDI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[Iepunonnuecknii 3akoH. [lepuonnueckast cuctemMa XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MNEPUOAOB, KalausA, KaIbLUA U HX
COCIMHEHHA B COOTBETCTBMM C TIIOJIOKEHHEM »3JIEMEHTOB B Ilepuoguueckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBl XMMHUYECKOW CBSA3U. THIIBI KPUCTAIUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCA K Pa3jIMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETECHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH, MO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHMUS.

[ToHsiTHe 0 CcKOpOCTH XuUMHUYecKoil peakuuu. lloHste 00 oOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarne o karanmse. [loHsTre 0 XuMuueckom paBHoBecuu. DaKTOPHI,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHMI
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HWCIOJIB30BAaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHu3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xumuueckon cBsizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconunanuu. KauectBeHHbIe peakiiny Ha MOHBL. [loHATHE O TUIpOIHU3€e CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEMETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura M anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakuuu
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHUCIOT, MIEJIOYEeH U COJIeH
(BO3MOYKHO  MCIIOJIb30BAHME BHJEO MaTEpUaOB), IPOBEJCHHE  OIBITOB,



WUTIOCTPUPYIOMIMX ~ NPU3HAKW  TPOTEKaHUs  pPEaKuil HMOHHOTO  OOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 4 MX coeAMHEHUSA

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMEeTalaMH, IIeJIo4amMH). XJIOPOBOJOPO/I.
ConsHas KucCiIoTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxHeHlme XJOpuibl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYEeCcKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKalge B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a MOMY4YeHHMsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. CoM CEpHON KUCIIOThI, KAUECTBEHHAs peaKlMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTPaHEHHE B MPUPOE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nuecKue 1 XMMUYEeCKrUe CBOMCTBA, MOJMyuyeHrue U npuMenenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUYECKHE CBOWMCTBA, MpUMEHEeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crheuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KadyeCTBE MHMHEpaJIbHBIX
yno0opeHnil. XuMu4ecKoe 3arpsi3HeHHe OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annotpornuele Monupukammu docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaoTa, PU3NIECKUEe U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB |IVA-rpynmnel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpOA,  AJUIOTPOIHBIE
Moau(duUKalKMMu, pPacIpoCTpaHEHHEe B NpUpoJe, (PU3UUECKHE W XUMUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux



bu3ndecKkne W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKHUBBIC OPTaHU3MBEI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecCKrue MpPOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (1V), rumoresa riao6anbHOrO TOTEIJICHUS KMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (HU3NUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHWKK YTIEBOAOPOAOB (yroib, NPUPOIHBIA Ta3, HEDTH),
OPOAYKTHl WX TepepaboTku (O€H3MH), UX pPOJib B OBITY W MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHUI.

KpeMHuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, X UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0€30MmacHOro MCHOIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
UX TIPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKUE W XUMHUYECKHE CBOICTBA
TaJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEJIEHNE KAaUECTBEHHOM peakIuu Ha cylbdar-
WOH W HAOJIOJeHHWE TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCNUHECHHH (BO3MOXKHO HCIIOJI30BaHUE
BUJIEOMATEPHUATIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KaueCTBEHHBIX pEaKIuii Ha MOH aMMOHHS U (ochaT-uoH U HU3yUCHHE MPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXKHO  HCIIOJB30BAHHE  BUJAEOMATEPHUAJIOB), U3y4eHUE  Mojelen
KPUCTAJUIMYECKUX PEIETOK anmasa, rpadura, ¢ynepeHa, O3HAKOMIIEHHE C
poleccoM aACcOpOIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOra3a, MojyueHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHUE KAYeCTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



MPOAYKIIMEN CUJIMKATHOM TMPOMBIIUIEHHOCTH, PEMICHUE 3KCHEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenIe HeMETAIUIBI U UX COCTMHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO6m1as XapakTepUCTUKa XMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHM
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMUYECKUX diemMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTauioB. MeTtayindeckasi CBsi3b U
METAJTMYECKas ~ KpUCTA/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTaioB. Ou3nueckue U XUMHUECKHE CBOMCTBA MeTaylioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppoO3WHM METAJIOB, OCHOBHBIC
CIOCOOBI 3amUThl BX OT Kopposww. CIuiaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
sanemeHnToB /. M. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJECHUE B IMPUPOJE.
dusnyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCUIbI U
TUJIPOKCUAB HaTpus MW Kanusa. [I[puMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIMHEHNM.

[IlemoyHO3eMENBHBIE METAUIBI MAarHUd W KaJbLMK: TOJIOKEHHE B
[Tepuomuueckont cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHUE B pupoae. PU3N4YECKUe U XUMUYECCKUE CBOMCTBA MarHus
U Kanblius. Baxuelinue coequHEHUS Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HaXOXICHHWE B Ipupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXKJAE€HUE B mpupoae. dPusnmyeckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCuabl, THAPOKCUIBI U comun kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJyYCHHE.

Xumuueckuu Ikcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAZIOB W CIUIABOB, HX (DHU3UYSCKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILECCA TOPEHHUS XKeEJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIB30BAHME  BHUJEOMATEpPUANIOB), IPHU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, [IMHKA, JKEJIe3a
(I u xenesza (111), meau (11), HaOmrOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJJaMEHH HWOHAMU HaTpusi, Kalusd U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEHICHHE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 o TeMe «BakHenmne
METAJIJIbl U KX COCTUHEHHS.



XHUMUA M OKpY:KaolIas cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM >XM3HM YelnoOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKHUX peakuuil B ObiTy. IlepBas momous npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (MpedesibHas J0ImycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHnn 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKCnepumMeHm:

U3ydeHHue 00pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpHBIE
MaTepHabl).

Mesicnpeomemmuoie ceazu

Peanmusannss MeXOpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHATHUH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHAIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsij, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHHEPATbHBIE
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOMN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHUE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

NIPEACTABICHAS] O COLMAIBHBIX HOPMax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBITIOJIHGHUHU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4yeOHOM JeATeTbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS NIPUPOIBI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOIECCOB U SBIICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHUI0 M I03HAHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  CcamMOOOpa30BaHUIO, MPOEKTHOW U MCCIIENOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUHA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEATbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VH/IMBHUIYAJIbHON TPAeKTOPUU MPOJOJIKEHUSI 00pa30BaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) IK0JI0rHYecKOro BOCIUTAHUS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LEHHOCTU COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIEHHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeIMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAaHUI M3 3TUX NPEeAMETOB (OPMHUPOBATH IPEJICTABICHUE O LIETOCTHOM
HAyYHOW KapTHMHE MUpPA, U YHUBEPCAJIbHbIE yUeOHbIE IEHCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpbIE OOECIeuuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NEATEIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Bba3oBble Jjoruueckue AeicTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS! MPU OCBOEHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTEpHbIE
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU TOHSATHSMH), UCHOIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMKU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3YyYEHWS,
CTPOUTDH JIOTUYECKUE PAaCCyk ACeHUs (MHIAYKTHBHBIC, ACIYKTUBHBIC, 110 aHAIOTHUH),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YyMEHUE TPUMEHITh B TIPOIECCE TO3HAHWUA TOHATHS (NMPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHYECKON peaKIny — MPU PEIIeHUH Y4eOHO-TIO3HABATENbHBIX 3a7a4, C YUYETOM
ATUX MOJIENbHBIX MPE/ICTABIICHUN BBISIBISATh U XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKN M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3yYaEMbIX MPOIIECCAX U SABICHUX.

ba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCHl B Kauye€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUIA;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd M MPOBEICHUIO
YUEHUYECKUX ODKCIEPUMEHTOB, YMEHHE HaOIIoJaTh 3a XOJIOM Ipolecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTyd4aeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIC METOJABl W 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPE/IEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATIBHYIO (OpMY MpeAcTaBIeHUs UH(DOPMALIUU U
WUTIOCTPUPOBATh peIlaeMble 3a/adydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
Ipyrumu opmamMu rpadMKu U UX KOMOUHALIUSIMU;



yMEHUE UCIOJIb30BaTh MW aHAIM3UpOBaTh B Ipolecce ydyeOHOH W
HCCJIEI0BATENLCKON JEATEIbHOCTH MHPOPMAILIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOUIEH NPUPOIHON
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IelCTBHS:

yMEHHUsI 3ajJlaBaTh BOINPOCHI (B XOJe auajora W (WJIM) IUCKYCCHH) TIO
CYLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3aauH;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeNaTh MPE3EHTALHUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMNbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  ACSATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIHS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsiTuBHbBIE YHHBepCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TPHU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33]IaHUN.

IHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BB
NEATEIbHOCTH MO  TOJYYEHWIO HOBOTO  3HAaHUSA, €ro HWHTEpIpeTaluu,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMUMHUYECKHX INMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHBb



OKHUCJICHUSI, XMMHUUYECKasi peakius, KiacCUpUKalus peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, K30~ ¥ SHJOTEPMHUUECKHE PEAKIMH, TEIII0BOU Ah(EKT peakium,
SAIpO aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHash OpOWTallb, PagnyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI U HEMOJISIPHAs KOBAJECHTHAs! CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsE KOHLIEHTpaIusi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBiIeHHS (GopMyll
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

OTIPEJIENISTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpbiBaTh cMmbIca llepuonmueckoro 3akona [[. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE [EPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosiokeHus B llepuogumueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTaIpo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyro ¢dopmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U
OosbllIMe MNEPUOAbl, COOTHOCUTH OOO3HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemedHToB [J[. H.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sApa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3JIMUHBIX KJIACCOB, MOJTBEP KA OMUCAHUE TPUMEPAMU MOJEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XUMHUYECKUX IIPEBpPALICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XUMHYECKOrO JJieMeHTa 1o (opmyie
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEAKIUU;



NPUMEHSITh OCHOBHBIE OTEpPAIlMU MBICTUTEILHON NeATeIbHOCTH — aHAN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMAaTH3alluI0, KIACCU(PUKAIIHIO,
BBISIBJICHHE TPUYMHHO-CIIEACTBCHHBIX CBS3€H — JUIS WM3Y4YCHHsI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClIeIOBaTh  TpaBWJIaM  I[IOJIb30BAHUS ~ XUMHUYECKOW  TIOCYIOW W
7abopaTopHBIM 000pYJIOBaHWEM, a TaKXKe TMpaBWjiaM OOpaImIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOW MAacCOBOW JO0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xonIy oOyueHus B 9 kjiacce npeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHWOH, NPOCTOE BEHIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKas CBs3b, TEIUIOBOU d(PdeKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTUYECKAs IUCCOLMALNS, PEAKIMM HOHHOTO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUuu, MPeAesbHO JOMyCThUMas
koHueHtpanus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSITh ITU TOHSATHUS MPU ONMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;
WCIIOJIB30BaTh XUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJeHUS (opmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEéHHOMY KJIAcCy COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3aps MOHA M0 XUMUYECKOH (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;



packpeiBath cMmbica Ilepuommueckoro 3axkona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMCHIBATH M XapaKTepHU30BAThH
Tabnuunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyarth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1no0odHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauYEHUs, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DBJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npeaenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS HX
aTOMOB;

KJIAaCCU(DHUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuuecKkrue XUMHYECKHE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIIHIM;

COCTaBIIAITh YPAaBHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIETI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEHETUYECKOM CBS3H MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKHX TMPEBpaIleHud B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO »JJIeMeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coONMOaTh  MpaBuUja  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKLUMSMU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPAHHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOro rasa);

NpPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpomMu-,
uoaua-, kapobonar-, docdar-, cuwimkar-, cyibdar-, THIPOKCUI-UOHBI,



KaTHOHBI aMMOHHMSI M HMOHBI M3yYEHHBIX METAJIOB, NMPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKHUX BEIIECTB;

IIPUMEHSATh OCHOBHBIC OIEpAIlii MBICITMTEIBHON JICATECILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMAaTU3aINio, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUSA —
HaAOJIFOICHUE, M3MEpPEHUE, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoanyecTBo 4acos
Ne /n HaunumenoBanue pa3aesioB U TEM B KOHTpoﬂbﬂble HpaKTuqec]ﬂ/]e 3JIeKTp0HHbIe (IIH(i)pOBLIe)
B nporpamMmmsl cero paﬁoT],I paﬁoT],I 06pa30BaTeJILHbIe pecypchl
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XumMusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUS U [IPAKTUYECKON 5 2 Bubmiorexa OK
' p https://m.edsoo.ru/7f41837c
JEATEIILHOCTH YEI0BEKa
bubmuoreka [{OK
1.2 B 15 1
CHHCCTRA 1 XHMITICCKHE peaiiin https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiimume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosznyx. Kucnopon. ITonsitie 06 5 bu6mmoteka [JOK
' OKCHIaxX https://m.edso00.ru/7f41837c
Bognopoa.Ilonarue o kucinorax u bubmmoreka HOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBAaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubmuoreka [JOK
' COeTMHEHUI https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[Tepuonnueckuii 3aKOH U

7

bubmmoreka [IOK



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

IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edso00.ru/7f41837c
bu6nmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PesepBHOC Bpems 3 bubamorexa LIOK
p P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . PYHIEL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbI M HX COeAUHEHU A

. bu6nmorexa [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

8 KUIIACC
N KosmnuecTBo yacos DJIEeKTPOHHbIE
[
o/ Tema ypoka B Konrpoiabubie IlpakTuueckue  UHpoBbIE
cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 [Ipeamer xumun. Posap XumMuu B KU3HU 1 bubnmoreka [JOK
yeJoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktruyeckas padora Ne 1 «IIpaBuiia paboTs
3 B J1a0OpaTOpHH U IPUEMBI 0OpaIlICHHS C 1 bubmorexa [JOK
PaTOPHI 1 TP part https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3neneHue
5 cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHOMN 1 bubmmorexa LIOK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBIH MOTICKYIIHI https://m.edsoo.ru/ff0d2aéc
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubmuorexa [JOK
XAMUYECKHAX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U Cl0XKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YJAPHOE YA https://m.eds00.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB. Bu6 OK
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 nomorexa L

XHUMHUYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OrtHocuTeNnbHas aTOMHAs Macca. bubmuorexa [JOK
11
OtHocuUTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO DJIeMEHTa B bubmuorexa [JOK
COEeINHEHNHU https://m.edsoo.ru/ff0d350c
13 KommmuectBo BemecrBa. Mounb. Mousipaast bubnnoreka [HOK
Macca https://m.edso0.ru/ff0d5230
14 dOu3nIecKue U XUMUYECKHE SIBIICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy u ycnoBusl MIPOTEKaHUS bubmmoreka [JOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brruucnenus konmdecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHYECKAX peaKIui
18 (coemuHeHHUs, pa3IOKCHHS, 3aMEIICHUS bubmorexa LHOK
5 P > SAMCHILEHIT, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukIoneauct. O0o0mEeHne bubmmorexa LHOK
' B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHUH
KonTponsnas padora Nel no teme «BemectBa bubnuorexa [IOK
20
U XUMUYECKHE PEAKIIN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
21 KHC?I}(;XO — 3JIEMEHT U IPOCTOE Beﬂyzcmo bubmmorexa [OK
pon P B ' https://m.edsoo.ru/ff0d448e
O30H
dOusndecKknue 1 XUMHUYECKHE CBOMCTBA
22 KHCIopo/ia (peakinu OKUCICHHUSI, TOPEHHE) bubmmorexa [OK
poa tpeartt - TOP ' https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcuaax
23 Crioco0BI MOJTydeHHUsT KHCIIOpOia B bubmmoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

1abopaTopuu ¥ MPOMBIIIIIEHHOCTH.
[Ipumenenue kucmopoa

TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK

24 MOHATHE O TEPMOXHUMHYECKOM YPAaBHCHHH, https://m.edsoo.ru/F0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
Tonmnuso (HedhTh, Yroiab U METaH).
25 3ar 513H€I§I/Ie(1;03 ” a, criocoObI iro bubmorexa LOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonmyuenne u cobupanue Kucjiopoaa bubmorexa LIOK
i . p pOAa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
97 Bogopon — sneMeHT u mpocToe BEIIECTRO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTie 0 KUCIIOTaX U COJISIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas pabora Ne 4 o Teme
31 «ITonyuenne u cobupanme BogOpoOaa bubmiorexa LOK
yi . p HOPOd, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE e€ro CBOMCTBY
N bubmuorexa [JOK
2 M 7 . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/ffod542e
Brruucienusa o0b€Ma, KOJIMYECTBA BEIECTBA
33 rasa I10 €ro U3BECTHOMY KOJHUYECTB bubmiorexa LOK
B y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA W 00BEMY
34 Brruncnenus 006EMOB ra30B MO ypaBHEHUIO bubnmuotexa [JOK

pCaKuu Ha OCHOBC 3aKOHaA 00BEMHBIX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

OTHOIIIEHUH I'a30B

35 duznyeckue U XMMHUYECKHUE CBOICTBA BOJIbI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. 11 0
octaB ocHoBaHUU. [lonarue 00 nHAMKATOpaX httos://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. HacblieHnbie u
37 Helfacm epHHBIe paCTBO Bl MaICHCOBa;I oJIst bubmorexa HOK
B P DEL- A https://m.edsoo.ru/ff0d5b40
BELIECTBa B pacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpuroroBrieHue pacTBOPOB C ONpeAeaEHHON bubmmorexa LOK
P . . P p pedt https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JI€i paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas padora Ne2 o teme bubnnorexa [HOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHU4YeCcKue CBOWCTBA bubnuorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kiaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne n XUMHUYECKUE CBOWCTBA KUCIOT bubmmorexa [OK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnuotexa [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuueckas padbora Ne 6. Pemenue bubnnorexa [JOK
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OKCIICPUMCHTAJIbHBIX 3aJa4 110 TEME
«OCHOBHBIE KJIACCHI HEOPraHN4CCKUX

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

COCITUHEHUN
48 ['eneTnueckas cBsI3b MEXKy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
m I https://m.edsoo.ru/00ad9cb?2
50 KontponsHas padora Ne3 no reme "OCHOBHBIE bubmumoreka [IOK
KJIaCChl HEOPraHUYECKUX COCAUHECHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHUYECKHX dIeMeHTOB. [lousTue o nax bubmmorexa [IOK
’ Thyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIIEMEHTOB
[Tepnonnueckuii 3akon u [lepuoanueckas
52 cucTeMa XuMU4yeckux 3nemeHToB 1. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ileproasl, TPYMHIIBL, HOATPYIIIEL Bubmorexa ITOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bu6nmoreka [JOK
M3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMmeHTOB [leproanyeckont cucrems J[. 1 bubmorexa [JOK
pHOA o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTiKa XUMHYECKOTO 2JIEMEHTA TTO
. bubnuotexa [JOK
56 ero nosioxeHuto B [lepuognueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leproauyeckoro 3akoHa st
57 a3BUTHS HAyKu U nipakTuku. [{. U bubmorexa HOK
p YK B p . e https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbBIN, IEAAroT U rPakIaHuH
bu6mmoreka [JOK
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB

https://m.edsoo.ru/00adaab8
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XUMHUYECKHX dieMeHTOB/ Beepoccuiickas
IpoBepoyHas pabora

bu6mmoreka [IOK
59 Honnast xumucckas cosb . https://m.edsogru/OOadac34
60 KoBasieHTHas mosisipHast XUMUYECKask CBSI3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeMOJIsIpHAs XMMUYECKas CBS3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH okucneHHs 1 https://m.edsogru/OOadae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubnmorexa LHOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsogru/OOadbO76
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnnorexa [HOK
aroMa. XHUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE U 1 bubnuorexa [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9cb?
68 PesepBHblil ypok. O60611eHNE U 1 bubnnoreka [JOK
CHCTeMaTHu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

N KosmnuecTBo yacos DJIeKTPOHHbIE

]

/i Tema ypoka B Konrpoabnsie Ilpakruueckne UudpoBbie

cero
padoThbI padoThI o0pa3oBaTte/ibHbIE
pecypchl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bu6nmmoreka [IOK
1 cucTeMa XUMMHUYECKUX aemMeHToB [[. 1. 1
https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
HEOpPraHWYEeCKUX BEIEeCTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4eCcKoM CBS3U U THITBI 1 bubnnorexa [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «IToBTOpeHue u yriy0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccuukanus XuMU4ecKux peakiui no 1 bubmmnoreka HOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pPEaKIUN.

7 [loHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubmorexa LOK

P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.

8 @DaKTOpBbI, BIUSIOLIAE HA CKOPOCTh 1 but6mmoreka [IOK
XMMHYECKOHN PEAKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 bubnuorexa [JOK

peakiuu

https://m.edsoo.ru/00adcade
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Teopust 3IEKTPOAUTUUECKOMN TUCCOLMALINN. Bu6muoteka [JOK

10
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIUit bubmorexa [JOK

yp beakh https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT X OCHOBAHMH
12 B CBETE IPEICTABICHUNA 00 buGnuorexa [IOK
P . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTaBICHUI 00 DIICKTPOJIMTHICCKOU bubmorexa HOK
pest P https://m.edsoo.ru/00add8b2
JACCOLMAITAN
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O06o011IeHre U CUCTEMaTU3allisl 3HAHHMA
m H https://m.edsoo.ru/00addd12

16 [IpaxTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponbHast pabota Ne2 o reme

17 «DIIEKTPOIUTHUYESCKAS TUCCOLMAIIHS bubmorexa [JOK

P A HHat: https://m.edsoo.ru/00addec0
XUMUYECKUE Peaklui B PACTBOPAX»

18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubmuoreka [IOK
XHUMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopod. ConsiHasg KUCIIOTA,

19 XHMII/)IquIJjHS CBOMCTBA, TTOJTyYCHHE bubmorexa HOK

’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTuyeckas padora Ne 2 o Teme
20 «[lonydeHne CONSTHOM KUCIOTHI, H3yUYEHHE €€ bubmorexa HOK
. yi 1Y https://m.edsoo.ru/00ade348
CBOUCTB»
21 Beruncnenus no ypaBHeHUSIM XUMUYECKUX bu6muoreka [JOK

peaxunﬁ, €CJIM OAWH U3 pCarcHTOB IaH B

https://m.edso0.ru/00ade488
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U30bITKE

OO6mras xapakTeprucTuka 3J1eMeHTOB VIA-

bu6nmorexa [IOK

22
IpyIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxomr;eHHe Ccephl I/I(beé coez[I/IHeII){I/IfI B buGnuorexa [IOK

p . https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopo, ctpoeHne, (pU3HIECKue u bubmmoreka [JOK
XUMHUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunsl cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubnnorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIeXKallle B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4eHUS bubnnorexa [JOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>KaloILEH Cpelibl COETUMHEHUSIMH CEPbI

97 Brruncienne MaccoBoii 101 BbIXO/a bubnuorexa [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB VA-

28 rpyInel. A30T, pacIpoOCTpaHEHHE B IPUPOJIE bubnmorexa IOK

PYHIEL » pactipoctp B PHpOe, https://m.edsoo.ru/00adeeab
(du3nyecKre U XUMUICCKIE CBOHCTBA

29 AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bubmuoteka [IOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[TpakTryeckas pabora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero brbmmorexa LIOK

. i - 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3ndecKkue u bubnuotexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS

. bubnuorexa [JOK

32 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.

XUMHYECKOE 3arps3HEHUE OKPYKAIOMeh

https://m.edsoo.ru/00adf518
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CpCAabl COCAMHCHUSAMMU a30Ta

dochop. Oxcun pochopa (V) u dochopnas

bu6nmmoreka [IOK

33 KHCIIOTa, GU3NUECKHE U XUMUYECKUE
N ¢ https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIy4CHUE
Hcnons3zoBanue GocdaToB B KayecTBe
34 MUHEDPAJIbHBIX YI0OOpEHU. 3arpsisHEHUE Bubmaorexa ITOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hochaTaMu
Yrnepoa, pacnpocTpaHEeHUE B IPUPOJIE, bubmmoreka [JOK
35 .
(hU3UYECKre U XMMUYCCKHUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKUE bubnunoreka LIOK
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
(V)
bubnunoreka LIOK
37 VYronbHast KUCIOTA U €€ CoNn
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[TosrydaeHne yrieKucioro ra3a bubmorexa HOK
yi yr ) . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 IlepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KAK O COEMHEHUAX yIiiepoa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coequnenus brbmmorexa [TOK
P s https://m.edsoo.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeEME bubmmorexa [JOK
p . a https://m.edso0.ru/00ae0bf2
«BaxHele HeMeTaJuTbl U UX COSTHHECHUSDY
42 KonrtponsHas padora Ne3 o reme bu6muoreka [JOK
«BaxHenme HeMeTaJuIbl U UX COEIUHECHUS» https://m.edsoo.ru/00ae0e18
43 OO6m1ast xapaKTepruCTHKa XUMUYECKHIX bubnmnorexa [JOK

9JIEMEHTOB — MeETalNIOB. MeTamnndeckas

https://m.edsoo0.ru/00ael103e
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CBA3b U MCTAJNIMUCCKASA KPUCTAJUINICCKAA
peméTKa. dusnyeckue CBOMCTBA METAIIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUN Psiji HAIPSHKEHUI BH6J?HOTeKa LHOK
METAILIOR https://m.edsoo.ru/00ae1156
OO6mue crmocoOb! MOTYYEHUST METaJLIOB.

45 CnuaBel. Beruucienus no ypaBHEHUSAM bubnmnoreka HOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPKUT MPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bubnuoreka [IOK

47 [Henotbte MeTamIL https://m.edsoc%.[ ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U KU buGnuorexa [IOK

https://m.edsoo.ru/00ael4b2

49 [llenouyHO3eMeTbHBIC METAIUTBI — KAJTBITUI 1 bubnuoreka [{OK
MarHum https://m.edsoo.ru/00ae15e8

50 Bakuelinine coeJMHEHUS KaJIbIUS bubnmorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O06o0meHre u cucTeMaTr3aIs 3HaHHHA

52 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs ]r?tlfr?snll//lr?:(;(;)(])lr?}é 0261886

53 ITpakTruyeckas pabora Ne 6 o Teme bubmmnoreka HOK
"YK€cTtkoCcTh BOJIBI M METO/IbI €€ YCTpaHEHUS" https://m.edsoo.ru/00aelae8

. but6mmorexa [IOK

>4 AJOMHHHH https://m.edsoi.I ru/00aelc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bu6muoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64

56 Kenezo bubmmoreka [JOK



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

Oxkcuabl, Tuipokcuipl u conu xenesa (1) u

https://m.edso0.ru/00ae1d86
bubnunoreka LIOK

57 1
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHNEe U CHCTEMATHU3alMs] 3HAHUI 1
[IpakTrueckas padota Ne 7. Permenue
59 9KCIIEPUMEHTAIBHBIX 33134 [10 TEME 1 bubmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«Ba)kHe1me MeTaIbl U KX COeIUHEHUS
Berarcnenus mo ypaBHEHUSIM XHMHYECKUAX
€aKLMii, eClIi OJMH U3 PeareHToB JaH B
60 E36LIHTK6 HJIH CO I[e )KI/ITII'I HMeCH ’ 1 bubsmorexa [IOK
AeP . p ' https://m.edso0.ru/00ae1750
Brruncienus MaccoBoii 101U BEIXOa
MIPOJYKTa peaKiuu
61 O060011IeHrEe U CHCTEMATHU3AIIMs] 3HAHUI 1
62 KonTponbnas pabota Ne4 mo teme 1
«Bakuelnine MeTayibl U UX COCIUHEHUSY
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM 1 bubmmoteka IIOK
JKHU3HH YeI0oBeKa https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubmuoreka [IOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponb xuMHUM B peIIeHUH SKOJIOTHUECKUX 1 bubmuoteka [IOK
npo0iem https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o011eHNE U bu6mmoteka [IOK
66 . 1
CHCTEMaTH3aIus 3HaHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHblitl ypok. O60011eH1E 1 1 bu6muoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o0111eHNE U 1 bubmuoteka [IOK
cUCTEMaTH3aInsI 3HaHUH https://m.edso0.ru/00ad9ch?2
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

» Xumusi: 8- kiacc: 0a30BbIi YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepabdotanHoe, 8 kinacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxkimonepHoe obmectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepabotanHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
AxkimonepHoe obmiectBo «M3narensctBo «lIpocBemienne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA
1. T'abpuensn O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HacronbHast kHura yauTens.
Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Ipoda, 2021.
2. I'abpuensn O. C., SurykoBa A. B. TeTpaap 1Jis1 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabort. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.
3. I'abpuensn, O. C. Meroanueckoe nocobue k yueoHuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.
4. I'abpuensn, O. C. Meroauueckoe nocodue k yueOnuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.
5. Xumus : TexHonorndeckue Kaptol kK yaeouuky O. C. I'abpuensna «Xumus. 8 Kiacey :
MeTtonmdeckoe mocoodue / JI. . AcanoBa. — M. : [Ipoda, 2020
6. Xumus : TexHoJornueckre KapTol K yueOHuky O. C. ['abpuensna «Xumus. 9 Kiaccy :
Meroandeckoe mocoowue / JI. . AcanoBa. — M. : Jpoda, 2018
7. Xumusi. 8 ki1.: KoutposnbHbie U mpoBepouHbie padboThl k yueoHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p. - M.: [Ipoda, 2022.
JTaHHBIE

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OK

Iritp://WWW.chemnet.ru MazeTa «XvMmunsa» 1 canT gng yumtens «A nay Ha ypok XuMum»
http://him.1september.ru EgnHas konnekums LLOP: MpeameTHas konnekums «Xummsa»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4YHbIE SKCMNEPUMEHTBI:
xumuna. Konnekuna Poccuiickoro obuieobpasoBatenbHOro noprana
http://experiment.edu.ru ANXUMUK: cant J1.KO. Anukbeposowm
http://www alhimik.ru Bcepoccuinckasa onuMmnmaga LWKOSbHUKOB MO XMMUK
http://chem.rusolymp.ru OpraHudeckas XuMus: 3NEKTPOHHbIN y4eOHWK AN cpeHen LKONMbI
http://www.chemistry.ssu.samara.ru OCHOBbl XMWUW: 3NEKTPOHHbIN y4eBHMK
http://www hemi.nsu.ru OTKpbITbIN KONNeaK: Xumus
http://www.chemistry.ru luctaHunoHHaa onumnuaga rno XMMmmn: TeNneKoOMMYyHUKaLMOHHbIV
obpasoBaTernbHbIN NPOEKT
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