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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIICTIIIUY MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUuMUsD)
B 00pa3oBaTeNbHBIX Opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCSA CHCTEMbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHNYeCKON XUMHH.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HNOHSATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUI O XUMUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPUYECKH
MOJTyYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEOBATEIBLHO OT OJHOIO
YPOBHS K JpyromMy, BBIIOJHSS (QYHKUUHM OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO NMPUMEHEHUSI U MOIYyUYEHUs
U3Y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW MpHUPOIbI, LIEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAHHMIO U
METOJaM IIO3HaHUs B Hayke. V3yueHue XUMHH NPOUCXOIUT C IMPUBICYCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyKaoluid MUp»,
«buoinorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

IIpy wu3yyeHHH XUMUU [POUCXOIUT (HOPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUW — BaKHEHIINX (DAaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX O00OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMHYECKHUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUHA U
UX T[PUMEHEHHH B Y4YEOHO-IO3HABATEIBHOW M Yy4eOHO-UCCIEI0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HaYeHHUE MPUOOPENN TaKue IeH, KaK:

— (GOpMUPOBAHHE WHTEIJIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUss Ha CHCTeMaTH4eckoe MpuoOlleHne
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHON JEATEIbHOCTH, HayYHBIM
METOJaM TO3HaHUS, (POPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCciaoBHM, CIOCOOCTBYIONIUX MPUOOPETEHNI0 00yYarOUMUCS
OIbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE s
pa3IMYHBIX BUOB JICATEIBHOCTH;

— (opmupoBanue oOmeH (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUH OOBSICHATH W OLEHUBATh SBJICHUS
OKpY’KaIOIIEer0 MHpa, WCIONb3YysS 3HAHUSA W OIBIT, MOJYYCHHBIE MPU H3yUYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJieM B TOBCEIHEBHON JKHU3HH U
TPYZIOBOM J€STEIIbHOCTH;

— (QopmupoBaHue y OOydaroUIMXCd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHUMAaHUA LEHHOCTH XUMHYECKUX 3HAaHUU Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIICUYETOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(uIis M HANpPaBIEHHOCTH JaJbHEUIIEro
oOyueHus.

OOmiee YMCIO YaCOB, OTBEAEHHBIX JUISI W3YYCHHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

IIpu peanu3zanuu nNporpaMMbl UCHOJIb3yeTCH ClIeAyloliee MaTepruaIbHO-
TeXHHYecKoe obecneyeHue:

- uudpoBas saboparopust s MIKOJIbHUKOB LleHTpa o0OpazoBaHusl
€CTECTBEHHO-HAYYHOM HampaBlIeHHOCTH « Touka pocTay;



- HoyTOyku lleHTpa oOpa3oBaHHs €CTECTBEHHO-HAYYHOM HAIpaBlIEHHOCTU
«Touku poctay;

- UHTEpakTUBHasg mnaHenb lleHTpa  oOpa3oBaHMSI €CTECTBEHHO-HAYyYHOU
HalpasJIeHHOCTH «Touku pocray.



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckas ¢opmyna. BajaeHTHOCTH aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
busnyeckux (MJIaBjIeHUE BOCKa, TasHUE JbJa, pacTUpPaHHE caxapa B CTYIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (II) npu HarpeBaHuu, B3auMOJEHUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOmIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KHU3HU 4enoBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUS KHCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMozeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOEHHOCTEH pPacTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
u3yueHue B3aumozeiicTBusa okcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METajla APYTMM K3 pacTBOpa COJIA, PEIICHUE
SKCIIEPUMEHTANBHBIX 3a7a4 N0 TeMe «BaxHelmme Kiacchbl HEOPraHUYECKUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PEaKIUU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
Y TUJIPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYINaM U NEPUOAAM.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajneHTHast (MoOJiipHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHCIATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oO0pas3lloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJICHCTBHUE
TUJIPOKCUAA LHUHKA C PACTBOPAMHM KHUCIOT U IWIEIOYEH, ITPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX — MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIIHI
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU WM3y4YEeHUHM XHMUU B 8§ Kiacce
OCYILIECTBIISIETCA 4YEpPEe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOmre ecTeCTBeHHO-HAYYHbBIC TOHATHS: HAY4YHBIN (hakT, TUIIOTE3a, TCOPHUS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHEC
YPaBHEHHSL.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  pEaKIMU,  AJICKTPOHHBIM  OaslaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHM C  KMCIOJIB30BAHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuii IKChepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTtasiibl 4 MX COeAMHEHMS

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXallde B OCHOBE MMPOMBIIUIEHHOIO CHoco0a MOJYYEHUSI CEPHOM KHCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-non. Haxoxmenune ceppl u €€ COEAMHEHUN B TPHUPOAEC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPALIEHUS.

OO6mras xapakTepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKHUCICHMs. A30T, PaclpOCTpPaHEHHE B MPHUPOJIE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3HYecKue 1 XUMHUYCECKHIE CBOMCTBA, TOJydeHUE B MpuMeHeHune. Com aMMOHWS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcup docdopa (V) u bochopnas kucinota, pu3nIecKue ¥ XMMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
du3ndecKkue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
MoJIydeHNuEe W TnpuMeHeHne. KadecTBeHHas peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STAHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM UeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUuX U
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcuae kpemaus (IV) u kpemamneBoil kuciote. CHIMKATBI, X UCIOJB30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENIbHbIE MaTepuaibl: KEPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOM peaKIMu Ha CyJbdaT-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢ochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEIEHUE KAaUYeCTBEHHBIX pEaKlnii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE INPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TnonoxeHus B Ilepmogmyeckon cucreMe XuMHYecKHx diaeMeHtoB JI. WM.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIeNOYHbIX METAIOB M HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, Hax0XJeHUE B Ipupoze. Pu3nyeckue U XMMUUYECKUE CBOMCTBA MArHUS
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
ATIOMHUHUS.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCUIbl, THIAPOKCUIBI U conu xenesa (I1) u xenesa
(III), ux cocra, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(IT) u xeneza (III), meau (II), HaOMrOAEHNE U OMUCAHUE MPOLECCOB OKpAIIMBAHUS
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «BaxHenmme
METAJUIBI U KX COCTUHEHHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO-HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJie OOYyYEHHS XMMUU B €JIMHCTBE y4eOHOW H
BOCIIUTATEIbHOM JIEITEIbHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUUCKUMU
COI[MOKYJLTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOTO3HAHUs1, CAMOPA3BUTHUS U COLIMAIU3AIUN O0YYAIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarolIHUXCs
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM WU
paclIMpEeHneE OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpuoOTHYECKOT0 BOCIIMTAHUS

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HACJIEIUI0, TTOHUMAaHMUS 3HAYCHUSI XUMHUYECKONW HAayKH B JKU3HU
COBPEMEHHOT0 O00IIIeCTBa, CIMOCOOHOCTU BIAAETh JOCTOBEpPHOW HH(pOpMaIHeil o
NEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS

NPEJCTABICHUSI O COLMAIBHBIX HOPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIEAOBATEebCKOW, TBOPYECKOM M JAPYIHX  BHJAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecc€ HITOM y4eOHOU MESITENbHOCTH, TOTOBHOCTHU
OLIECHMBAaTh CBOE TOBEJCHHE M IMIOCTYIKHM CBOMX TOBApUILIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT' O MO3HAHUS:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTH HAy4YHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKa C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOIUMBbIE IS OOBSICHEHHS HAOJIOMaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4YeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) popMupoOBaHMS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) Tpy10BOr0 BOCIUTAHMS:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0JIOTUYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornueckue aeiicTBus:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUYMHHO-CIICJICTBEHHBIE CBA3M MEXAY OOBEKTaMU H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIUu — MpU PEHICHUH Yy4eOHO-IT03HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eUCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJIsIpHAsl JIUTEpaTypa XUMHUUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJIFHO BBIMIOJTHEHUS IPEAJIOKCHHOM 3a/1a4K;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIUX TPOOJEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJIOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3((eKT peakuumy,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
VWOHHAsl CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJs BEHIESCTBA
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)y, maneie u
OOJIbIIINE TEPUOMbl, COOTHOCUTH OOO3HAUYEHHS, KOTOpPHIE HMEIOTCS B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeesieHue UX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJIsI M3y4EHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIMH, eCTECTBEHHO-HAyYHbIE METO/IbI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUuu, MpPeAeabHO JOMYyCTUMAs
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIUChIBaTh U XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «rJaBHasg noxarpynmna (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0o003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W crenuduueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JIHUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINN HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJieMeHTa 10 dopmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TaKXe mpaBuWiia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapboHar-, ¢ocdar-, cuwiIMkKar-, cyiabdar-, THIPOKCHUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTEIBHON JEATCILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — IS WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBO 4acoB
Ne HaunmeHoBaHue pa3/iesioB U DJIeKTpPOHHbIe (LM(pPOBbIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI
Pazpea 1. I[lepBoHayanbHble XUMUYECKHE MOHATHSA
Xumus — BakHas o0JacThb

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK

' MIPAKTUYECKOU 1EATEITBHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BertectBa 1 xXuMuueckue 15 1 bubmuoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 20

Pa3pnen 2. BaxxHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnnorexa [JOK

' 00 oxcHumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [lonsitue o kucnorax 2 1 bu6mmorexa [IOK

' U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bu6nuoreka [JOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHEBIE KJIACChI 1 | 1 bu6nmnoreka [JOK

' HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axoH u Ilepuoguveckas cucrema xumuueckunx 3aemMeHToB /. U. MenneneeBa. CTpoeHne aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€akuumn




[lepuoanueckuii 3aKOH U

31 [Tepuonnueckas cuctema 7 bubmmoreka [JOK
' XUMHUYEeCKHX deMeHToB . U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBA3b.
19 Ox g bu6mmoreka [IOK
' HCIHTEIbHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6nmoreka [JOK
Hroro mo pasneiy 15 https://m.edsoo.ru/7f41837c
p 3 bubnmnoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
HaunmeHnoBaHMe pa3/ie/ioB U TeM uudgposbie
Ne ni/m P Kontpoubnbie | IIpakTnuyeckue (ncbp )
NPorpamMmbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMHU4ecKkne peaknuu
11 [ToBTOpeHue u yriryoieHue 3HaHui 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peakuuit https://m.edsoo.ru/7f412636
13 DIIEKTPONUTHYECKAs AUCCOLIUALIMS. 2 | 1 bubmuotexa [JOK
' XHUMUYECKUE PEAKLIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszueny 17
Pasnea 2. HemeTanibl M X COeIMHEHHUS
21 OOm1ast XxapaKTepUCTHKa XUMHUYECKUX 4 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa OK
' PyHHBL: 2-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 bubmorexa OK
' PYEHILL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6m1as XxapakTepUCTUKa XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 bubmmorexa [IOK
' . by ' o https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COEAMHEHUS




Htoro no pazneny

25

Pa3zgea 3. MeTa/sibl M X COeTMHEHUSA

. bubmmoreka [JOK
3.1 Obmpe cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Bakueiiime MeTauibl U UX COeIUHEHUSI 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerltectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa LIOK
’ t p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacos JIeKTPOHHBIE
Ne nugposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypchl

| [Ipeamer xumun. Poiap XUMHUM B )KU3HU ) bubmmoreka [JOK
yejioBeKka. Tesa U BellecTBa https://m.edsoo.ru/ff0d210c¢

2 [TonsiTHE 0 MeTOAAX MO3HAHUS B XUMUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227¢
[Ipaktnueckas padora Ne 1 «IIpaBwmia paboTbl
3 B 1a00OpaTOpHUH U MPUEMBI OOpAIICHUS C 1 bubmorexa OK
paTop p paill https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTtele BemecTBa U cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTnueckas padora Ne 2 «Pa3znenenue

5 cMecel (Ha mpuMepe OYUCTKY TOBAPEHHOU 1 bubmorexa LOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 A 1
TOMBL H MOTICKY BT https://m.edsoo.ru/ff0d2a6c

. XUMUYECKHE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) ) bubmmoreka [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CI0KHBIE BEIIECTBA 1 bubmmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmmorexa [IOK

yp Y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuorexa [JOK




Xumnueckas popmyia. BageHTHOCTh aTOMOB
XMMUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOCUTENbHAS aTOMHAs Macca. bubmmoreka [JOK
OtHocuTeNnbHasi MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 1oaa XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COCIMHCHUM https://m.edsoo.ru/ff0d350c¢
13 KonugecTo BemecTBa. Mosb. MomnspHas bubnmnorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKue 1 XUMUYSCKUE SIBICHUS. bubmuoreka [JOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bu6nmorexa LIOK
XUMHYECKUX PEAKLU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus KoaMuecTBa, MacChl BEIIECTBA MO bu6mmorexa [IOK
YPaBHEHUAM XUMHUUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruueckux peakiui
18 (coe I/IH(I;HI/I}I a3JI0KEHUS 3a1\I4)e EHUS bubmmorexa [TOK
A P ’ - ’ https://m.edsoo.ru/ff0d334
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHmkIoneauct. O6o00eHNE 1 Bubmmorexa [IOK
H et Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3HAaHUI
20 KonTponbhas pabora Nel no teme «Bemecta bu6nuoreka [IOK
U XUMUYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa.
Y Y bubmuoreka [JOK
21 Kucnopon — aneMeHT U npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e¢




duznyeckue 1 XMMHUECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKIuy OKUCICHUS, TOPESHUE) bubmmorexa [IOK
poAa peardt » TOP ' https://m.edsoo.ru/ff0d4614
ITousatre 00 okcumax
CriocoObI TOTy4YeHUsT KUCJIOPOia B
23 J1a00paTOPUH M IIPOMBIIIICHHOCTH bubmorera [IOK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemmoBoii 3 PEeKT XUMHUYSCKOM PEaKIIUH,
24 TOHSATHE O T(i)q)MOXI/IMI/I‘{eCKOM paBH:HI/II/I Brommorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKUX PEAKIIMIX
TonnuBo (HedTh, yroiab U METaH).
25 3ar ﬂBHeI-EI/Ie(I];OB yxa CIIOCOOBI ()31"0 bubmorexa OK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALLICHHS
[IpakTrueckas padota Ne 3 o reme
26 «Ilonmydenne u coOupanue Kucaopoaa buomorexa OK
e . P poAd, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOMCTBY»
7 Boxopon — aneMeHT 1 mpocToe BEIIECTBO. bub6nuoreka [IOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0
78 dOU3UUECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [{OK
Bogopoxa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITo € 0 KHUCJIOTax U co
T HCTOTax # coix https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHHs BOAOPOIa B bubmuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
31 «ITomyuenne u cobupanue Bogopoaa bubmmorexa [TOK
' . P AOPOAE, https://m.edsoo.ru/ff0d4{42
WU3y4YE€HUE €ro CBONCTBY
32 Moutsipabiii 00bEM ra3oB. 3akoH ABOTaapo bubamorexa [IOK

https://m.edsoo.ru/ff0d542¢




Breraucnenus O6"béMa, KOJINYCCTBA BCIICCTBA

bu6nmoreka [IOK

33 rasa 1o ero U3BeCTHOMY KOJIMYECTB
.. Y 4 https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brraucnenust 00b€MOB ra3oB 10 ypaBHEHHIO
34 €aKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ia30B
35 dusndueckre 1 XUMHUIECKHUE CBOMCTBA BOJIBI bubmorexa LIOK
s https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 CocraB ocHoBaHui. IlonsiTe 00 MHAMKATOpax
FHIaTOP hitps://m.edsoo.ru/f0d59¢2
Bona xak pactBopurens. Hacwimenasie u
37 HEHachl epHHHe paCTBO bl. MaccoBas 1011 bubnnorexa LIOK
- PacTBOpHL. A hitps://m.cdsoo.ru/fl0d5b40
BEIIIECTBA B pacTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «[IpuroroBneHne pacTBOPOB C ONPEIEIEHHON bubmorexa LOK
P o o P p Pl https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIel PaCTBOPEHHOTO BEIIECTBA
39 KonTponbhas pabora Ne2 no teme bub6nuorexa [IOK
«Kucnopoa. Bogopoxn. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: coCcTaB, KiIaccuduKaus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHU4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LOK
: P hitps://m.edsoo.ru/fl0d664¢
OKCHUJIOB
4 OcHOBaHHSA: COCTaB, KIaccuuKarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukarms, bu6nmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa [TOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOObI bubmuoteka [{OK
MOJIyYEHUs, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabora Ne 6. Pemenue
47 SKCNEPUMEHTAIBHBIX 3aJa4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUN»
43 ['eHeTnueckas cBA3b MEKy KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/00ad9as0
bubmuoreka [{JOK
49 O06o001IeHre U cucTeMaTU3aIus 3HaHUH
- H https://m.edsoo.ru/00ad9cb2
50 KonTponbhas padota Ne3 no teme "OCHOBHbIE bu6numorexa [IOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIacCHPUKAITIT
bu6nmoreka [JOK
51 XUMUYECKUX 31eMeHTOB. [loHsATHE 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3akoH u [lepuoamdeckas
bu6mmoreka [IOK
52 CHCTEMa XUMHYECKuX dneMeHToB JI. 1.
https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuoapl, rpyInbl, TOAPYIIHE bubmorexa LOK
p > TPYTHBL Py https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubmuoteka [JOK
H3otornbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
. bubmmoreka [JOK
55 aneMeHToB llepuoanyeckoii cucremsl . U.

MenneneeBa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XUMHUYCCKOI'O 3JICMCHTA 110

bu6nmoreka [IOK

56 ero noJyioxeHuro B [leproauueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoamdeckoro 3akoHa aJist
57 a3BUTHS HAyKH U npakTuku. J[. 1 bubmorera [IOK
P Y .. P o S https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpakJIaHuH
Pesepsubiii ypok. O000IIEHNE T
58 CI/ICTEMaTI/BZpI/IS{ 3HaHHI;H / Bcepoccuiickas bubmorexa LOK
H p https://m.edsoo.ru/00adb33c¢
poBepoyHas paboTta
Konrtponsnas padora Ne4 no reme «CtpoeHue
. bu6nmmoreka [IOK
59 aToma. XUMHYecKas CBs3b» / Becepoccuiickas
https://m.edsoo.ru/00adb486
MpoBepoYHas padbora
60 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubmmorexa [JOK
XAMHUYECKHUX IJIEMCHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBsI3b bubmotexa LOK
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
62 KoBasieHTHas nossipHas XuMu4ecKas CBsI3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
63 KoBanenTHast HenosisipHasi XUMHUYECKas CBSA3b
https://m.edsoo.ru/00adaab8
64 CrelleHp OKHUCIIEHUS bubmorexa LOK
https://m.edsoo.ru/00adae28
65 OKUCIUTEIHHO-BOCCTAHOBUTENBHEIC PEAKITNHT bubnmorexa [OK
p https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKHUCIUTEIN U BOCCTAHOBUTEIN
https://m.edsoo.ru/00adb076
67 PesepsHblii ypok. O60011eHue u bub6nuoreka [IOK

cucTeMaTtu3alus 3HaHui no teme «CtpoeHue

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




atoMa. XUMHYECKas CBSI3b)

68 PezepHblil ypok. O60011eHNE U | bubnnoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
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9 KIIACC

KosmnuecTBo yacos JJIEKTPOHHBIE
Ne uudposbie
Tema ypoxka Kontpoabubie | [IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
IIepuonnueckuit 3axoH. [lepnoanueckas
bu6nunoreka [JOK
1 cUcTeMa XUuMUYecKux 3remeHToB /. U. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3BMEHEHUU CBOMCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [OK
p P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa | bubnmnorexa [JOK
HEOPraHWY€eCKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buipl XUMUYECKON CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel no Teme
5 «IloBTOpeHue u yriyoieHne 3HaHU 1 1
OCHOBHBIX Pa3/esioB Kypca 8 Kiacca»
6 Knaccudukanus XuMU4eCcKuX peakiui no | bubanorexa [HOK
Ppa3IUYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XUMUYECKON pEAKIUH.
bu6nmoreka [IOK
7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTrCHHBIX 1
https://m.edsoo.ru/00adbe9a
peaKkusax
[lonsiTHE O XUMHYECKOM PaBHOBECHH.
g @akTopsl, BIUAIOIINAE HA CKOPOCTh | bubnumoreka [IOK

XUMHYECKOM PCaKMU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28¢




OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIC

bu6mmorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3MEKTPOIUTUYECKON JUCCOLUALUH. bubmmoreka [JOK
CuibHBIE U CJTa0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68

11 Honnubie ypaBHEHHS peaKIUi bubmorexa OK

yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT M OCHOBAHUH
12 B CBETEC IIpE/ICTaBIICHUI 00 bubmorexa HOK
P . https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOIHAIIIU
XUMHUYECKHE CBOIICTBA COJICH B CBETE
13 MPEICTABICHUN 00 3JIEKTPOIMTUUCCKOM bubmmorexa [IOK
pedl P https:/m.eds00.ru/00add8b2
JHUCCOLHAIAN
14 IlonsTHE O TUAPOIN3E COICH bubmmorexa [TOK
AP https:/m.eds0o.ru/00add9d4
bu6nunoreka [JOK
15 O06001IcHNEe U CHCTEMAaTH3alMs 3HAHUH
B t https:/m.edsoo.ru/00addd 12

16 IIpakTuyeckas padora Ne 1. «Permenune bubmuoteka [IOK
HKCIIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme

17 «DIEKTPOJIMTUYECKAs TUCCOMAIIMS bubmorexa HOK

p g HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX»

13 OO6m1as XxapaKTepUCTHKA rajJOreHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ComnsiHast KHCIIOTa,

. bubnuotexa [JOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
https://m.edsoo.ru/00adel104
MIPUMEHEHHE
20 [Ipaktuyeckas padota Ne 2 o treme bubnunoreka [IOK

«HOJ’Iy‘-ICHI/IC COJISIHOM KHCJIOTBI, U3YUYCHUC eé

https://m.edsoo.ru/00ade348




CBOUCTBY

Brrunciaenus mo YPaBHCHUAM XUMHWYCCKUX

bubmuorexa [JOK

21 €aKI[UH, €CJIM OJWH 13 PEarceHTOB JlaH B
P P https://m.edsoo.ru/00ade488
n30bITKE
” OO61mas xapakTepucTrka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(DUKAITUN CEPHI.
P ¢ N P . bu6mmorexa [IOK
23 Haxoxnenue cepsl U €€ coeluHEHUN B
i https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKHE CBOMCTBA CEPbl
24 CepoBonopoi, cTpoeHHe, GU3HUECKUE U bubanorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunsl cepol. CepHast KUCIIOTA, (GU3HYECKHE bu6muoteka [IOK
1 XMMHYECKHUE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMHUECKUE PeaKkliH, JeKallle B OCHOBE
2% MIPOMBIIIJICHHOTO CII0CO0a MOJTy4eHHS bubnnorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH CpeIbl COEUHEHUSIMH CEPbI
7 Brranciienue MaccoBoit 1071 BEIXOAa bubmuorexa [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO6mras XxapakTepuCTUKa 3JIEMEHTOB V A-
28 IpymIbl. A30T, pacIpPOCTPaHEHUE B IIPUPOIE bubmmorera [TOK
Py ' » pactipoctp B PHpOAE, https://m.edsoo.ru/00adeea6
¢du3nyuecKkre u XUMUYECKUE CBOWCTBA
29 AMMHuak, ero pu3nYecKre 1 XuMHUIECKue bubnunorexa [IOK
CBOMCTBA, ITOJIyY€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padota Ne 3 o teme
bu6nuoreka [JOK
30 «ITonyuenne ammuaka, U3y4eHuUe €ro

CBOMCTBY»

https://m.edsoo.ru/00adf180




A30THas KuCoTa, € pusnueckue u

bu6mmorexa [IOK

31
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
0 B KaueCTBE MUHEPAJIbHBIX YAOOPEHUIA. bubmmoreka [JOK
XHAMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEeH https://m.edsoo.ru/00adf518
Cpe/bl COeTMHEHUSIMU a30Ta
docdop. Oxcun dpocdopa (V) u pochopuas
33 KHCIOTa, (PU3HUECKUE U XUMUYECKUE buommorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, NOJIyYeHUE
Hcnonk3oBanue ¢pocdaToB B KauecTBE
. bu6nmoreka [IOK
34 MUHEPAJTbHBIX yI00peHUH. 3arps3HeHHE
N https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yrnepoa, pacnpocTpaHEeHHE B IPUPO/IE, bubnmnoreka [JOK
¢u3znyeckre U XUMHUYECKUe CBOWCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcunpl yraeposa, ux Gpusndeckue u
16 XUMHYECKHE CBONCTBA. DKOJIIOTHICCKHE bubmuoreka [JOK
poOJIEMBl, CBSI3aHHBIE C OKCHUJIOM YTIIepoa https://m.edsoo.ru/00adfebe
av)
Bbu6nuoreka [JOK
37 VYronpHas KucioTa u €€ Cou
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
" bubmorexa [JOK
38 [Tonydenue yriekuciaoro rasa.
" https://m.edsoo.ru/00ae027e
KauecTtBenHnas peakuust Ha kKapOOHAT-HMOH
39 [lepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX bubmmoreka [JOK
BEILECTBAX KaK O COEAUHEHUAX yIJIEpoaa https://m.edsoo.ru/00ae054e
. bu6muoteka [IOK
40 Kpemuuii 1 ero coequueHus 1
https://m.edsoo.ru/00ac080a
41 [IpakTrueckas padora Ne 5. Perenue bubmuorexa [JOK




IKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEME
«Baxkneine HeMeTaJlJIbl U UX COCOUHCHUS

https://m.edsoo.ru/00ae0bf2

Kontponbnas pabota Ne3 mo teme

bubmuorexa [JOK

42 N
«Bakuenme HeMETAUIEI U UX COETUHEHUS https://m.edsoo.ru/00ae0el8
OO6m1as XxapakKTepUCTHKa XUMHUECKUX

43 3JIEMEHTOB — METaJUIOB. MeTaummaeckast bubmuorexa [JOK
CBSI3b U METAJIINYECKAs KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOKMCTBA METAIIJIOB
XHUMHUYECKHE CBOUCTBA METAJIJIOB.

44 DIIEKTPOXUMHUUECKHI P HAIPSOKEHUI bubmorexa LIOK

p p p https://m.edsoo.ru/00ael156
METAaJIJIOB
OO6mue cnocoObI MOTYUYEHUST METAJLIOB.

45 CmutaBbl. BerunciieHus 1o ypaBHEHUSIM bubnmnoreka [JOK
XUMHUYECKHUX PEAKIUI, €CITA OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH

46 IToHsTHE O KOPPO3UH METAJIOB bubmorexa HOK

PP https://m.edsoo.ru/00ael1278
bubnuorexa IIOK

47 [llenounple MeTaIIBI a

https://m.edsoo.ru/00ael14b2

48 OKcHUAbBI U TUAPOKCUIBI HATPUS U KaJIUA bubmorexa HOK

P p https://m.edsoo.ru/00ael14b2
49 [IenoyHO3eMeNbHBIE METAIIIBI — KaIBIIUN U bubmmorexa [JOK
MarHuu https://m.edsoo.ru/00ael5e8
. bubmmoreka [JOK
50 Baxueiiime coefUHEHNS KATLIU
https://m.edsoo.ru/00ael5e8
51 O0001IeHne U cUCTEMAaTH3allAs 3HAHAN
.. N Buobnuoreka IIOK
52 JXKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1

https://m.edso0.ru/00ac1886




53 IIpakTuyeckas padota Ne 6 o Teme bubanorexa [JOK
"JKE€cTKOCTh BOABI U METO/BI €€ yCTpaHEeHHs" https://m.edsoo.ru/00aeclaec8
. bubmuorexa [JOK
54 AJIFOMUHHI 1
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THIAPOKCUBI B comu kenesa (1) n bubmuorexa [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011eHNEe U cUCTEMAaTU3AM 3HAHUI
[TpakTrueckas padora Ne 7. Permenue
bu6mmorexa [IOK
59 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
. https://m.edsoo.ru/00ae3de8
«Baxueime MeTamibl ¥ X COSTUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIIMi, eCIM OJMH U3 pearcHTOB JaH B
P P bubmuorexa [JOK
60 M30BITKE WU COJIEPIKUT MPUMECH.
. https://m.edsoo.ru/00ael1750
Brruucienust MaccoBo# 10U BbIXO/a
MPOJIYKTA PEAKIIHH
61 O00011eHrEe U cUCTEMAaTU3AM 3HAHUI
2 Kontponbnast pabota Ne4 o Teme
«Baxueitme MeTalIbl 1 UX COCAUHCHUSD)
63 BemecTtBa u maTepualibl B IOBCEIHEBHOMN bubnmoreka [JOK
JKU3HU Y€JI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE OKPY KaIOIIeH bubnmnorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelieHur 3KOJIOTHYECKUX bubmuorexa [JOK




npobiuem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011IeHNE U | bubnnorexa [JOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblil ypok. O6o0mieHue u | bubanorexa [HOK
cUCTeMaTHU3anusd 3HaAaHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHelil ypok. O6001eHue u | bubmmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
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IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIACC

Kona
NPoBePsAEMOro
pe3yjabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOMM
o0pa3oBaTe/IbHON NMPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘laJ'ILHLIe XUMHNYCCKHUC ITOHATHA»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATHUM: aTOM,
MOJIEKYJIa, XHMHMUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE
BEIIECTBO, CMech (OJHOPOJHAs W HEOJAHOPOJHAs), BaJCHTHOCTH,
OTHOCUTENIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHAas Macca, MaccoBas [0Ji1 XUMHUYECKOTO
JJIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas pPEaKIus,
KkinaccupuKalnusg — peakiuil:  peakuuu — COCAUHEHHs,  PEeaKIUuu
pa3joKeHUs, peakUWu 3aMEelIeHMs, peakuuu oOMeHa, HK30- U
SHIOTEPMUUYECKHE PEAKIMH, TEIIOBOW 3(PdeKT peakmuu, pacTBop,

MaccoBas JI0JIS BEIIeCTBa (TIPOIEHTHAS KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MIOHATHHA H

IMPUMCHSATBE OTU IMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX HpCBpaIlIeHI/Iﬁ

1.3

HCIOJIB30BATh XHUMUYCCKYIO CHUMBOJIMKY IJId COCTABJICHUA q)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNUYCCKHUX peaKHI/Iﬁ

1.4

PpacKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOTO Y4YCHHUA, 3dKOHa

ABoraapo

1.5

OnpeaciTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

1.6

KJIaccu(UIUPOBaTh XMMUYECKHE pPEAKIMU (110 YUCIy U COCTaBy

YYaCTBYIOILIMX B PEaKIUH BELIECTB, M0 TEIJIOBOMY dPPeKTy)

1.7

BBIYUCIISATh OTHOCHUTEJBHYIO MOJICKYJSIDHYIO U MOJISIPHYKO MAacChl

BCIICCTB




1.8

BBIUYUCIIATH MACCOBYIO HOJKO XHUMHYCECKOTO 3JIEMCHTA IIO0 (I)OpMy.]'Ie

COCOAMHCHUA,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIE METOJIbI MMO3HAHUS — HAOJIOJCHUE,
U3MEPEHHE,  MOJCIUPOBAHUE,  OAKCHEPUMEHT  (peasibHbIA |

MBICJIEHHBIN )

ITo Teme: «BaxkHeimue npeaCcTaBUTEIM HEOPTaHUYECKUX BEIIECTBY»

2.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHATHH: OKCH I,

KucCJj0Ta, OCHOBaHHUEC, COJIb

2.2

OonpeacsiTb NMPUHAICKHOCTD BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeanHeHUM 10 hopmyiam

23

KJ'IaCCI/I(bI/IL[I/II)OBaTB HCOPraHUYCCKHUEC BCIICCTBA

24

XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXkAasi OMHCAHHE MpPUMEpaMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOINX XUMHWYCCKUX peaKuHﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

IpEeBpalleHUH B Pa3INYHbIX YCIOBUSIX

2.6

CJICa0BaTh paBujiam I10JIb30BaHU XUMHYECKOU HOCYIIOI\/'I )41
1abopaTopHBEIM 00OpYJOBaHMEM, a TAaKKe IMpaBWIaM OOpaICHHS C
BCIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSAMH IO BBIMOJHEHHIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO TOJYYCHUIO M COOUpPAHUIO
ra3o00pa3HbIX BellecTB (BOJOPOAA M KUCIIOPOJ]A), MPHUTOTOBIICHUIO
pacTBOPOB C OMpPEACIEHHOM MaccoBOM J0Jel  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATh U MPOBOIUTh XMMUYECKUE IKCIIEPUMEHTHI T10
pacro3HaBaHWIO PACTBOPOB INEJIOYEH M KUCIOT C TOMOIIBIO

WHIUKATOPOB (Jakmyc, heHoadTaaeut, METHIOPAHX U IPYTHe)

2.7

IMPpOBOJAUTH paC‘{éTbI 10 YPaBHCHHUIO XHUMHYESCKOHN pPCaKnu

IIo Tteme: «llepmogmueckuit 3akoH u llepumomgmueckas cucrema
xumuueckux snaemeHtoB [[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumunueckas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC peaKnum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKHUX TOHSTHM: AApPO aTroma,
BHeKTpOHHHﬁ cloi aToMa, aToOMHasd Op6I/ITaJ'H>, paauyc artroma,

XUMHYCCKasA CBA3b, IOJISIpHAdA W HCIIOJApHAd KOBAJICHTHAsA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HWOH, KATHOH, 4aHWOH,

CTCIICHb OKHCJICHHA

3.2 KJIaccU(pUIUPOBATh XMMUYECKHE HJIEMEHTHI
ONKCHIBATh M XapaKTepHu30BaTh TabnuuHyio ¢opmy l[lepuonndeckoit
CUCTEMBI XMMHMUYECKHMX DJJIEMEHTOB: pa3iuyaTh IOHSTHUS «IJIaBHAs
33
noarpynmna (Arpynma)» U «mobounas moxrpynma (brpymma)y,
«MaJjbley U «O0JbIINe) MepUOIbI
packpeiBaTh cMbica llepumonnueckoro 3akona JI.M. Mengeneesa:
34 J€EMOHCTPUPOBATH MOHUMAHHUE NIEPUOIUUECKON 3aBUCUMOCTH CBOMCTB
' XUMUYECKUX JJIEMEHTOB OT HX mnoioxeHus B Ilepuoanueckoit
CUCTEME
COOTHOCHTH  0003HAU€HHUs, KOTOphIE HWMEIOTCSI B  Talnmie
«llepuoguueckass  cucreMa — XuUMHUYecKHx — sieMmeHros  JI.M.
3.5 MeHnpneneeBa» € 4HUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB
XMUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsi] sapa, oOlee YuciIo
3JIEKTPOHOB U pacHpeeNICHHE UX MO IEKTPOHHBIM CIIOSIM)
36 ONpeNeNiATh  CTENEHb OKUCJICHUS  DJIEMEHTOB B  OMHApHBIX
' COEIMHEHUSX
17 ONpEeNATh BUJA XUMHUYECKOM CBsI3W (KOBaJEHTHAasT W MOHHAas) B
' HEOPraHUYECKUX COSIUHEHUSX
9 KUIIACC
Kon .
IIpoBepsiemble IpeMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOMH
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarTa

1

ITo Teme: ((BGH_ICCTBO H XUMHWYCCKasd pCaKIrsI»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IIOHATHI: pacTBOp,
AIIEKTPOJINTBL, HEJJIEKTPOJIMTHI, JJIEKTPOJIUTHUECKAs IUCCOLUALIVS,
peakiuy MOHHOrO OOMEHa, KaTalu3aTrop, XMMHYECKOE DPaBHOBECHE,
oOpaTumble U HeoOpaTHMBbIe peaxIuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaKIyu, OKHCIIUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHE M BOCCTAHOBIIEHHE, AJUIOTPOIUS,

aM(pOTepHOCTh,  XUMHUYECKass  CBA3b  (KOBaJIEHTHAs, HWOHHAas,




MeTaJ’IJ’II/I‘leCKaﬂ), KpucTalllIn4ueCKasd peméTKa, CIUIaBbl, CKOPOCTb

XUMHYECKOM peaknuuu

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHI M

MMPUMCHSATDH 9TU IIOHATHS ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPAaBHEHUS JJIEKTPOJIUTUYECKON AUCCOLMALUU KHUCIIOT,
LIEJIOYEH W COJIEH, IOJIHBIE M COKPAIEHHBIC YPaBHEHUs pPEaKIUil

HOHHOI'0 0OMeHa

1.4

pacKpbIiBaTh CYHNIHOCTb OKUCIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKL[I/Iﬁ

MoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O Oamanca 3Tux peaKHHf/'I

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMHYECKON pEaKIuu

ITo temam: «Hemeraymiel 1 HMX coequHEHUs» U «MeTalulbl U UX

COCOHUHCHUA»

2.1

XapaKTepu30BaTh (OMUCKHIBATH) 00IIUE U CHEU(PUIECKIE XUMUYECKUE
CBOMCTBA IPOCTBIX U CJIOKHBIX BELIECTB, MOJTBEpXkAasi OMNHCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX

XUMUYECKHUX PEaKIUN

2.2

COCTABJIAATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAOIINX CYHICCTBOBAHUC

TE€HETHYCCKOH CBS3U MCXKIAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB
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MMPOTrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHA,
BO3MOXHOCTHU IPOTCKAHHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSAX
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CleloBaTh IpaBWIaM  IIOJb30BAaHUS XHMHUYECKOM MOCYIOH U
71a00paTOpHBIM 000PYAOBAaHUEM, a TaKKe MpaBWiIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKLHUSMHU I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO M COOUpPAHUIO

razo00pa3HbIX BEUIECTB (aMMHaKa M YTJICKHUCIIOTO Tra3a)

2.5

NPOBOJIUTh PEAKIMH, TOJATBEPKIAIONINE KAaYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPHUJI-,
Opomun, womua, kapOonat, Qocdar, cunmkar, cyabdar,
THJIPOKCUJIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPIraHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY>Karolasi cpeaay

3.1

pacKpbIiBaTb  CMBICJI  OCHOBHBIX XHMHYCCKUX MOHSTHM: HI[K

BCIICCTBA; KOPPO3Hd MCTAJIJIOB




3.2

MNPUMCHATH OCHOBHBIC OIICpalvun MBICIIUTEIIFHON JI€ITENILHOCTH —
aHallu3 MW CHHTC3, CpaBHCHMUC, 0606I_HGHI/IG, CHUCTCMAaTHU3alulo,
BBIABJICHUC IIPUYHUHHO-CJICICTBCHHBIX CBsA3EH — AJide U3YUCHUA
CBOICTB BE€IICCTB U XUMHYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHHUA — Ha6J'II-OI[CHI/IC, U3MEPEHUEC, MOACIINPOBAHUC,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH )




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIACC

Kon

HpOBepﬁeMblﬁ 3JTEMEHT COACPRKAHUA

1

HCpBOHaanLHBIC XUMHNYECKUEC ITOHATHUS

1.1

IIpenmer xumuu. Poab XUMHUU B KU3HU 4YeIOBEKa. XUMHUA B CHUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

Ilonsrue o MCTOJaX IMO3HAHHUA B XUMHH. YucTele BCIICCTBA U CMCCH. Crioco0b1

Pa3acICHUA cMmecelt

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue dieMeHTbl. CHMBOJBI  XMMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOXXHBIC BCIICCTBA. ATOMHO—MOJ'IGKy.TIprHOG YUcHUe

1.4

XuMuuecKkas (bOpMYJ]a. BaneHTHOCTE aTOMOB XMMHMYECKHX 3JICMECHTOB. 3aKOH
IMOCTOAHCTBA cocCTaBa BCIICCTB. OtHOCUTENbHAS aTOMHas mMacca.
OTtHOCHUTENIBHAS MOJICKYJISIpHAdg Macca. MaccoBast 10J1s1 XMMHUYECKOTr0 JIEMEHTA

B COCIMHCHHNU

1.5

KonunuectBo BemectBa. Mosb. MonsipHas Macca. B3aumocBs3p KoindecTBa,
Macchl M 4YMCIa CTPYKTYPHBIX €AMHHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHYECKHX COCTUHEHUI

1.6

dusznuecKkue U XUMUYECKUE ABJICHUS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BelleCcTB. XUMHU4eckue ypaBHeHus. Knaccupukanus

XUMHUYECKHX PeaKIuii (COeTUHEHUS, PA3TI0OKEHIs, 3aMEIIIeHHUs, OOMEeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0M, C MPaBUIaMHU
pabotel B nabopatopuu u mpuéMamu OOpalieHuss ¢ J1abopaTOpHBIM
o0opyaoOBaHHEM, H3y4YeHHE U OINUCaHHEe (QU3NYECKUX CBOICTB 00pa3IoB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KMUIIEHWE U KOHAEHCAIUs BOJbBI) U
XUMHYECKHX (TOpeHHe CBeYd, [pOKAIMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOW) SIBIEHWH, HAOJIOJICHWEe W OINUCaHUE
NPU3HAKOB TMPOTEKAaHUS XUMHYECKHX peakuuid (pas3nokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpPUAOM Oapus, pa3ioKeHHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJEHCTBHE JKEJI€3a C PaCTBOPOM

commu meau(ll), n3yuenne cnocoOOB paszeneHus: cMecei (C MOMONIbI0 MarHuTa,




¢ubTpoBaHKe, BBINAPUBAHUE, AUCTIWIUIALMA, Xpomarorpadus), MpoBeAcHUE
OYHMCTKH [TOBAPEHHOM COJIM, HAOJII0/IEHUE U ONTUCAHNE PE3yJIbTaTOB POBEIECHUS
OIbITA, WJUIIOCTPUPYIOIIEr0 3aKOH COXPAaHEHMsI MAacChl, CO3JJaHME Mojelei

MOJIEKYJI (ITapOCTEPIKHEBBIX )

Baxwueiiie NpeACTABUTCIIN HCOPraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sieMeHT U mpocToe
BemecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gu3nueckne M XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. Ilpumenenue kucnmopona. CrocoObl
MOJIyueHHUsl KUciopoga B JabopaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucaoposa B mpupojie. O30H — aIoTporHas MoauduKaius KUcIopoaa

2.2

TennoBoil 3PeKT XUMUUECKOH peakiul, TEPMOXUMUYECKHUE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE Peakuu. TOIUIMBO: yroyb U METaH. 3arpsi3HEHUE BO3AyXa,

yCHUIIEHHE TApHUKOBOTO 3 deKTa, pa3pyluieHue 030HOBOTO CII0s
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Bonopon — sneMeHT U mpoctoe BeriecTBO. HaxokieHue Bomopojaa B IPHPOIE,
¢Gu3MYeCKUe W XUMHUYCCKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI TOYYCHHUSI.

Kucnorts! 1 conu
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ModsipHblii 00bEM Ta30B. Pacu€Tsl M0 XUMHUECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoWMcTBAa BOAbl. Boma kak pacTBopuTenb.  PacTBOpBL
HacellieHHbple M HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBope. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpupoie M B KM3HM 4denoBeka. Kpyrosopor
BOABl B IpuUpOAE. 3arpsA3HEHHE NpUPOIHBIX BoA. OXpaHa M OUYHCTKA

IMPUPOAHBIX BOI

2.6

Knaccupukamuss Heopranmueckux coeaumHeHnid. Oxcuapl. Kimaccuduxarms
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIC, KHUCJIOTHBIC, aM{QOTepHbIE) U
HeconeoOpaszytome. Homenknarypa okcugoB. Duznueckue U XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOJ’Iy‘ICHI/Ie OKCHUI0B

2.7

OcHoBanms. Knmaccudukanust ocHoBaHWi: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHUN. PU3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHui. [lonydyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucinor. HomeHknatypa kucinor. dusmdeckune u
XUMHYECKHE CBouMcTBa KuciaoT. Pag axtusHocTH MeTtayuioB H.H. bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coseit. @usnyeckre M XMMHYECKHE CBOWCTBA COJIEH.




[Tonyuenue conen

2.10

I'enetuueckas cBI3b MCKAY KJIaCCaMH HECOPTAaHNUYCCKUX COeIUHEHUI

2.11

XUMUYECKUN  OKCIIEPUMEHT: KAYECTBEHHOE  OIPEICICHUE COACPKAHUS
KHUCJIOpOJla B BO3AYXE, INOJIy4EHHE, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB KHCIIOPOJa, HAOMIOICHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJAOM U
YCJIOBHSI BO3HUKHOBEHHS U MPEKpaIlleHUs] TOpeHus (1oxapa), 03HaKOMIICHHE C
oOpa3llaMd OKCHJOB M ONHUCAaHUE WX CBOWCTB, TMOJy4YeHHE, COOHMpaHUeE,
pacmo3HaBaHUE M HM3y4YeHHE CBOWCTB BOAOpOJa (TOpeHHE), B3aUMOJICHCTBUE
Bozopoza ¢ okcuaoMm menu(Il) (Bo3MOKHO HCIIONB30BaHKUE BUIECOMATEPHAIIOB),
HaOmoieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOCHHOCTEHl pacTBOPEHMS BEIIECTB C PA3IMYHOM PacCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEACIIEHHON MacCOBOW J0JIE pacTBOPEHHOTO
BEUIECTBa, B3aUMOJEHCTBHE BOJbI C MeTa/llaMd (HATPUEM M KaJbIHEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJEOMATEPHANIOB), OIPEAEICHUE pPACTBOPOB
KUCJIOT W IIEJNOYed C IMOMOIIBI0 HMHIMKATOPOB, HCCIIEOBaHHE O0pa3lioB
HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MECHEHUS
OKpacKM HHJIUKAaTOPOB B pacTBOpax KHUCIOT H IIEJOoYei, Hu3yueHue
B3aumojeiictBust okcuga menu(ll) ¢ pactBopom cepHO KUCIOTHI, KUCIOT C
MeTaJulaMH, PeaKIui HeUTpaan3aluu, MoJTy4YeHUEe HEPAaCTBOPUMBIX OCHOBaHUMH,
BBITECHEHHWE OJIHOTO MeETajula JpPYruM M3 pacTBopa COJM, peUIeHUe
SKCHEPUMEHTAIBHBIX 337a4 Mo TeMme «BakHelinue Kiacchl HEOPraHMYECKUX

COEIUHEHUI

[lepuoanueckuii 3axoH u [lepuoanyeckast cucTeMa XUMHUYECKUX 3JIEMEHTOB
J .. Menneneea. CTpoeHue aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIBHBIC PECAKIIUN

3.1

[lepBble MOMBITKM KiIacCH(PUKALMKM XUMHUYECKUX »diieMeHTOB. Ilonatue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE U LIEJIOYHO3EMEIbHBIE METaJlIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUIBI U TUAPOKCHUIBI

3.2

ITepuonnueckuii 3axoH. [lepuogudeckas cucreMa XUMHYECKHUX 31eMeHTOB J[. 1.
MeHnpeneena. Kopotkonepuoanas u JUIMHHOIIEpUOIHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux odnemMeHtoB J[.M. Menzaeneesa.
[lepuoasl u rpynnbl. PU3MUECKUI CMBICT HOPAIKOBOIO HOMEpPA, HOMEpPOB

nepuoaa v rpyImiibl 3JICMCHTA
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Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. Dnextponsl. CtpoeHue




JIEKTPOHHBIX 000J704eK aTroMoB IMepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
[lepuonnueckon cucremsl /.M. Menneneesa. XapakTepuCcTUKa XUMHAYECKOTO

3JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoauyeckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB MO TpylnaM M MepUoaM.
3nauenue Ilepuoamueckoro 3akoHa u lleproguyeckoil cUCTEMBbl XMMUYECKUX
BJIEMEHTOB JJIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yu€Hbld U

TpaXJ1aHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass M HEMOJSpHAas) CBA3b.

:‘)J'IeKTpOOTpI/IHaTeJ'IBHOCTb XAMHUYECKHX 3JIeMeHTOB. MloHHas CBA3b

3.6

Crenenp okuciacHusA. OKHCIMTEIHHOBOCCTAHOBUTEIBHBIC pCaKknuu. HpOI_ICCCLI

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUI OSKCIIEPUMEHT: H3Y4YeHHE OO0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE THMAPOKCHIA LUMHKA C pacTBOpaMu KHUCIOT H
LIeJI0YEH, MPOBEIECHUE OIBITOB, WUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKnun pa3jioKCHUs, COC,Z[I/IHeHI/Iﬂ)

9 KVIIACC

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

BemecTBo 1 xumMuueckas peaknus. HOBTOpeHI/Ie

1.1

IIepuonnueckuit 3akoH. Ilepuonnueckas cuctemMa XuMu4eckux siuemeHTos J1.1.
MenpeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMU CBOMCTB
XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajlusd, KaJlbLUi MU HX
COEIMHEHUI B COOTBETCTBUU C IOJIOXKEHHEM dJeMEHTOB B llepnonnueckoit

CUCTCMC U CTPOCHUCM UX 4dTOMOB

1.2

CTpOeHI/Ie BEIIIECTBA: BHAbl XHMHUYECKOH CBA3U. THIIBI KpUCTATNIMYCCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIESCTBA OT THIIA KpHCT&JIJ]H‘-ICCKOfI peIJ_IéTKI/I
Hu BUJa XHUMHYECKOH CBS3M. KHaCCI/IQ)I/IKaHI/IH U HOMCHKIJIaTypa HCOPIraHUYICCKUX
BCIICCTB (MC)KI[YHapOI[HaSI n TpI/IBI/IaJ'ILHaH). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIMUXCA K  Ppa3jM4HbIM  KjJacCaM  HCOPraHUYCCKHX COCHHHGHHﬁ,

TCHCTHUYCCKas CBA3b HCOPraHNMYCCKUX BEIIECCTB

1.3

Knaccudukanus XuMUYECKUX peakMid 10 pa3IudHbIM NMpU3HaKaM (10 YHCITy U

COCTaBy Yy4YacCTBYIOIIMX B pEaklMU BEUIECTB, MO TeIuIoBoMy 3hdexTy, mo




U3MEHEHHIO CTEICHEH OKHCICHUS XHMHUUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
10 y4acTuro KaTaHI/ISaTOpa). 9IK30- n OHAOTCPMHUYCCKUC pcaKkuuy,

TEPMOXHUMHNYECKUEC YPaBHCHHA. ITousarue o CKOpPOCTH XHUMHYCSCKOM p€akuuu

1.4

ITonsatue 00 O6paTI/IMbIX n H606paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
TOMOI'CHHBIX U I'€CTCPOTCHHLIX PCAKIUAX. IlonsTHE O XMMHUYECKOM PaBHOBCCHHU.
CDaKTOpr, BJIIMAIOINHUEC Ha CKOPOCTb XUMHYSCKOMN p€akKiuyu H IIOJIOKCHUC

XUMHYECKOI'0 paBHOBECHUIA

1.5

OKHCIUTEIIBFHO-BOCCTAHOBUTEIBHBIC pcaknuu, 3J'ICKTpOHHLII71 OajaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHOM pCaKIuu. CocraBiieHue ypaBHeHI/Iﬁ
OKHUCINTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJB30BaHHCM MCTOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON AUCCOLMALMHU. DIEKTPOIUTHl U HEIIEKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHU3M JUCCOLUAIMH BEIIECTB C PAa3IUYHBIMU BUAAMHU
xuMHuueckoi cBs3u. CteneHs guccounanuu. CUibHbIE U cIadble 3JIEKTPOIUTHI.
Peaknuu noHHOro obmeHa. YcioBUS NMPOTEKAHUS pPEaKUUid MOHHOTO OOMeEHa,
MOJIHBIE W COKpAalIEHHBbIE HOHHBIE YpaBHEHHs peakuuidl. CBONCTBa KHCIOT,
OCHOBaHMUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

aucconuanuu. KauecTBeHHbIE peakiny Ha MOHBL. [IoHsATHE O rMaponu3e comneit

1.7

XUMHUECKUI DKCIICPUMEHT: O3HAKOMIICHHE C MOJACISAMH KPHCTALTHYECKUX
PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAUIOB W HEeMeTawioB (Tpadura u
ajgMasa), CJIOXKHBIX BEIIECTB (XJOpHIa HATpUs), HUCCIEIOBAaHUE 3aBHUCHMOCTH
CKOPOCTHM XHMHYECKOM peakuud OT BO3JEUCTBUSA pa3iUYHbIX (DAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JVICCOIIMAIINK  KUCJIOT, MIeNloYel © coliell  (BO3MOXKHO —HCITOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEJACHUE ONBITOB, WUIIOCTPUPYIONINX IPU3HAKH
MPOTEKAHUs PEaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJKa, BBIICICHUE Ta3a,
o0pa3oBaHUE BOBI); ONBITOB, HIUIIOCTPUPYIOLUIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, pPeaKIy pPas3loKeHUs, COCTUHEHMUS);
pacro3HaBaHUE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO0 KaU€CTBEHHBIX peaKIun

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertamnel u uX coeIMHECHUS

2.1

OOmas xapakrepuctuka ramoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIe CTeneHn okuciaeHus. CTpoeHne u GU3n4ecKre CBOMCTBA MPOCTHIX
BEIIECTB — TrajgoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJopa

(B3aumoieiicTBME C METaulaMH, HeMEeTaUlaMM, IIeJouyaMu). XIJIOPOBOIOPO.




Consanas KHCJIOTa, XUMHUYCCKUC CBOIZCTBB., MOJIy4YCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe
XJIOpa U XJIOPOBOAOpPOJAAa Ha OpraHMU3M YCJIOBCKaA. Baxneiime XJIOpUAbI U HUX

HaxXO0XXACHUE B IIPUPOAC

2.2

Obmas xapakrepuctuka 3ymeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHHS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHue u Gu3nuecKrue CBOMCTBA
IPOCTHIX BEIHIECTB — KHUCIOPOAAa M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIUN
KUCJIOpOZa U cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOIOPOJ], CTPOECHUE,
¢u3nueckue M XUMHYECKHEe cBOWCTBA. OKCHUIBI CEpbl KaK IMPEICTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHcCJoTa, (1)1/[3I/I‘ICCKI/I€ A XAMHYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTEN Kiacca KUCIOT W crenuduueckue). XuMUIECKUe
peakuuu, Jiexalnue B OCHOBE IMPOMBIIUIEHHOTO Croco0a MOMy4YeHHs CEpHOMN
kucaothl. [Ipumenenue. Conu cepHOM KHMCIOTHI, KAUeCTBEHHAs pEaklMs Ha
cynb(dar-uon. HaxoxmeHnue cepsl U €€ COCAMHEHHUN B MPUPOJE. XUMUICCKOE
3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl COCIUHEHUSMHU Cepbl (KUCIOTHBIC JOXKIH,

3arpsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIECHUS
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OOmas xapakTepucTuka 3ieMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUA. A30T, paCIIpOCTpaHEHUE B IIPUPO/IE,
¢u3nyeckre 1 XUMUUEeCcKne cBoicTBa. KpyroBopor a3ora B npupojae. AMMHaK,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, MOJydeHHe U npumeHenue. Conu
AMMOHUA, ux (1)I/I3I/I‘-IGCKI/IG u XUMHYCCKHEC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuusi Ha HOHbI aMMOHHMs. A30THasl KUCJIOTa, €€ MOJyYeHHe,
¢u3nueckue M XMMHUYECKHE CBOMCTBa (00IIMe Kak MpeAcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHne HUTPATOB U COJied aMMOHHS B
KaueCTBe MHHEPAJbHBIX yA0OpeHUH. XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIICH
Cpellbl COEMUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPA3HEHHE BO3AYyXa, OYBI

1 BOJIOEMOB)
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®dochop, amnorponHsle Moguduranuu dochopa, GU3MIECKUE U XUMUUYCCKHE
cBorictBa. Oxcupg dochopa(V) u  docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOKCTBa, moiydeHue. lcmonp3oBanue ¢ochaToB B KadecTBe

MUHEpAJIbHBIX yJ100peHuit

2.5

O6mas xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUS. YTJepol, allJIOTPOIHBIE
Moau(pUKAIMU, PACIPOCTPAHEHHE B TMPHUPOAE, (PU3MUECKHE M XUMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriaepona B npupone. Okcuubl yriepoaa,

nux (I)I/ISI/ILIGCKI/IC U XUMHUYECKHEC CBOfICTBa, I[GflCTBI/I@ Ha JXHBBIC OpPraHU3MBbI,




MOJTyYeHUE U MPUMEHEHHUE. DKOIOTUYECKUE MPOOIEMBbI, CBI3aHHBIE C OKCHIOM
yraepoaa(lV); rumore3a rmo0aibHOrO MOTEIJICHUS KIUMAaTa; MapHUKOBBIM
a¢dext. YrompHas kuciota U €€ Ccoiau, UX (PUINYECKUE M XUMHUYECKHUE
CBOIiCTBa, mojyueHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
uoHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U

CEIbCKOM XO3SIUCTBE

2.6

[lepBoHauasibHbIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHMSIX
yriaepojga (MeTaH, 3TaH, ITWUJIEH, AalleTWIEH, 3TaHOJ, TJMLEPHH, YKCyCHas
kucnora). X coctaB u xumudeckoe ctpoeHue. [lonstue o Ouonormuecku
Ba)XXHBIX BEILIECTBAX: >KMUpax, OelKax, yriaeBoJaXx — M HMX POJM B IKU3HHU
yelioBeKka. MarepuaqbHOe €IMHCTBO OpPraHMYECKHX U HEOPraHMYeCcKHX

COEIMHEHUI

2.7

Kpemuwmii, ero ¢Qusuyeckne W XUMHYECKHE CBOWCTBA, TIOJYYCHHE W
npumeHenue. CoenuHeHuss KpemHHs B mpupoze. OOmue mnpeacTtaBieHus: o0
okcuze kpeMHus(IV) u kpemuueBoii kucnore. CUIMKAThI, UX UCIOJIb30BAaHUE B
OBITY, MEIUITMHE, TIPOMBIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, >xene300eToH. [IpoGiiembr Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI[HCBHOP'I KHU3HHU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3YydeHHE OOpa3loB HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; IIPOBEICHHE Ka4ECTBEHHBIX PEAKLUUW Ha XJIOPHUI-
WOHBI W HAONIOZCHHE MPHU3HAKOB HUX MPOTEKAHMS;, OMBITHl, OTPAXKAIOIINE
¢u3nyeckre U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COECAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHME C O0paslamMu XJIOPUIOB
(ramoreHUIOB); O3HAKOMJIEHHE C OOpasmamMu cepbl U €€ COCAMHCHUSIMH
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHallOB); HAOJIOJEHME Mpoliecca
o0yriMBaHus caxapa IMoJ JeHCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBiIeHHON CEpHOM KHCIIOTHI, MPOBEICHUE
KayeCTBEHHOM peakuud Ha cynb(ar-uoH u HaOMOAEHHE Ipu3HaKa eé
MIPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMHU CBOMCTBAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHJEOMATEpPHANIOB), O0Opa3laMu
a30THBIX U (ocHOPHBIX yAOOPEHUH; TIOTyYCHUE, COOMpaHKe, pacClIO3HABAHHUE U
U3y4YE€HHE CBOICTB aMMHaKa; MpPOBEIACHHE KAaueCTBEHHBIX pEaKIUil Ha HOH
amMMoHUST ©  (QochaT-HOH W H3YYEHHE MPHU3HAKOB HX MPOTEKAHMUS,
B3aMMOJICHICTBIE KOHLIEHTPUPOBAHHOW a30THOI KUCJIOTHI C MEAbIO (BO3MOKHO

HCIIOJIBb30BaHUC BI/I,Z[COMaTepI/IaJIOB); HU3YUCHUC Moneneﬁ KPpHUCTATININYCCKUX




pewéTok anmasza, rpadura, (¢QyulepeHa; O3HAKOMJIEHHE C IPOLIECCOM
a7copOIMK PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IPOTHUBOTa3a; MOJy4YeHUe, coOMpaHHe, paclo3HaBaHUE M H3Y4YEHUE CBOMCTB
YIJIEKUCIOro ra3a; IMpOBEJEHHE KadeCTBEHHBIX pPEaKIMi Ha KapOOHaT- U
CWJIMKAaT-UOHBl M HU3yY€HHE IPU3HAKOB MX IPOTEKaHUs; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHOM MPOMBIIIJICHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3a7a4 o TeMe «BakHelnme HeMeTauIbl U UX COSIUHEHUS))

MeTamasl 1 uX COCAMHCHUA

3.1

OO6mias xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nonoxxkenusi B Ilepumoanueckoid cucreme XuMuUueckux a3nemeHtoB J[.U.
MenneneeBa u cTpoeHust aToMOB. CTpoeHHE MeTaIoB. MeTainueckast CBs3b U
METaJUTMYecKasi ~KpUCTaUTMYecKass peméTka. DJICKTPOXUMHUYECKHH s

HaInpsHKeHUH METAJLIOB

3.2

duznyeckue U XUMUYECKHE CBOMCTBa MeTayuioB. O0Iue crnocoObl MOMyYeHUS
MmeTaisioB. [loHsTre o KOppo3uM MeTaIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, 4YyTyH, AIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[lenouynsle MeTayuibl: mosnoxeHue B llepuonudeckoil cucreMe XHMHUYECKUX
anementoB [|.M. MenneneeBa; cTpoeHHe MX aTOMOB; HaxXx0)JI€HHE B MPUPOJIE.
®dusnueckre 1 XUMUUECKUE CBOMCTBA (Ha IpuMepe HaTpus U Kayus ). OKCUABI 1
TUAPOKCHUJBI HATpud MW KaJlus. HpI/IMeHeHI/IG OICJIOYHBIX METAJVIOB H HUX

COeIMHEHUI

3.4

Illenoyno3eMenpHbIE  METalabl MarHMii W KajJblIMii:  IIOJIOKCHHE B
[Tepronnueckoit cuctemMe xumMmuueckux deMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXJeHHE B mpupojae. Puznueckue M XUMHUYECKHUE CBONCTBA
MarHuss ¥ Kanblius. Baxkuelmme coequHeHus Kajablus (OKCHI, THIPOKCHI,

coin). 2K&cTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHuil: nonoxeHue B lleproguyeckoil cucteMe XMMHYECKHUX DSJIEMEHTOB
.M. Menneneesa; CTpO€HHE aToma; HaXOXACHUE B mpupojae. Puznueckue u
XUMHYECKHE CBOMCTBA allfOMUHUA. AM(DOTEpHBIE CBOWCTBA OKCHIA M THUAPOKCHIA

AJIFOMHHUA

3.6

Kenezo: nonoxkenne B [lepuoandeckoi cucreme Xumuyeckux snemeHTon J[.1.
MeHnneneeBa; CTpOSHHE aroMma; HaxOoXIeHHe B npupoxe. Dusmveckue u
XUMHUYECKHE CBOMCTBa jkeneza. OKculpl, ruapokcuabl u conu sxenesa(ll) u

xenes3a(lll), ux coctas, cBOMCTBA U MOJTyYEHUE




3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILJIaBOB,
X (U3NUECKUMHU CBOMCTBAMH; H3yYEHHE PpE3yJbTaTOB KOPPO3UM METAIUIOB
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0coOeHHoCTeH
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpusd C BOMOM  (BO3MOXHO
UCIOJIb30BaHUE BUAEOMATEPHATIOB); MCCIEJOBAHUE CBOMCTB JKECTKOW BOABI;
mporecca TOPEHUs JKeje3a B KHUCIOpPOAE (BO3MOXHO MCIOJIb30BaHHE
BHUJIEOMATEPUAJIOB); NMPU3HAKOB MPOTEKaHHUsI Kaue€CTBEHHBIX pEaKUUil Ha MOHBI
(MarHus, Kanblusi, amroMuHus, uuHka, xeneza(ll) m sxenesa(Ill), memu(1l);
Ha0JII0/IEHUE U ONMCAaHUE MPOLECCOB OKpalIMBaHUs IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaublus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccreioBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHMA U THUAPOKCHIA
LIMHKA; pEelIeHNE 3KCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BakHeiune Metasibl 1

HNX COCAUHCHUA

XuMHs U OKpyXKarolas cpeaa

4.1

HoBble maTepuanbsl u TexHonoruu. BemectBa m Matepuanbl B OBCEIHEBHOM
JKW3HU 4YelloBeKa. XUMHUA U 310pOoBbe. be3omacHoe Mcnoibp30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momomip nNpu XUMHUYECKUX OXKOTaxX M

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TPAaMOTHOCTH.  XMMHUYECKOE  3arps3HEHHE
okpyxatomien cpennl [1JIK. Ponp XxuMun B pelieHUH 3KOIOTMUECKUX MpoOJIeM.
[IpupoaHblE HMCTOYHHMKM YIJIEBOAOPOAOB (Yrojib, MPUPOJHBIA Ta3, He(PTh),

IPOAYKTHI MX TIEpEpabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
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XUMUYECKUI 3KCIEPUMEHT: U3y4eHHEe 00pa3l0B MAaTepUaNIOB (CTEKIIO, CIIIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




IPOBEPAEMBIE HA OI'D 11O XUMHUU TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOoBaHMs

IIpoBepsiemble TpeGOBaHHUSI K MPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HABa€MOCTU SBJICHUU npupoabl, ITOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAaYKH KakK obnacTtu COBPEMCHHOI'O
CCTCCTBO3HAaHUsA, KOMIIOHCHTA 061116171 KYJbTYPbI H HpaKTquCKOﬁ
ACATCIBHOCTH 4YCJIOBEKAa B YCIOBUAX COBPEMCHHOI'O 06H.I€CTB3;

INOHMMAaHHUE MECTAa XUMHUH CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIBHBIX U
TECOPCTUUCCKUX METOAAaX HMCCICAOBAHUA BCIICCTB MW H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMCHUC HCII0JIB30BAaThH MOA€CIN JJI

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccHoHaTbHON AeATeIBHOCTH, CBI3aHHBIX ¢ XUMUCH U
COBPEMEHHBIMU TEXHOJIOTHSIMHM, OCHOBAaHHBIMH Ha JIOCTH)KEHHSIX
XMMHYECKOH HAyKH, YTO MO3BOJIUT OOYdYalOIIMMCS paccMaTpPHBATh
XUMHIO Kak cepy cBoelt Oyayuieit mpodeccuoHaIbHON AesITENIbHOCTH
U cJellaTh OCO3HaHHBIM BBHIOOP XMMHUHU KaK MPOQUIBHOIO IpeaMera

IIPH MIEPeX0/ie Ha YPOBEHb CPEIHETO 00IIero o0pa3oBaHus

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE IPUMEHSTH

CUCTEMY XUMUUYCCKHUX 3HaHI/II\/'I, KOTOpas BKIKOYACT:

2.1

BKHEHIIINE XHUMHUYECKHE IIOHATHS: XHUMHUYECKHH DJJIEMEHT, aToM,
MOJIEKYJ1a, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHTEIIbHBIE aTOMHasi M MOJICKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
pCaKHI/ISI, peaKHI/II/I COCIUHCHUA, peaKHI/II/I pa?)J'IO)KCHI/IH, peaKlII/II/I
3aMEILeHMs, peakuuu oOMeHa, TEIUIOBOM 3((EeKT peakuuu, 3K30- U
SHIOTEPMUYECKUE PEAKIUU, PACTBOP, MaccoBas JIOJISI XUMHYECKOIO
9JIEMCHTA B COCAMHCHUHU, MaCCOBasd A0JIA U HpOL[GHTHaSI KOHL[GHTpaI_II/I}I

BELIECTBA B pacTBOPE, SAPO aTOMa, JIEKTPOHHBIHN CIION aToMa, aTOMHast




opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XMMHYECKAsI CBA3b, IEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HEMOJIIpHAs
KOBAJICHTHasl  CBA3b, MOHHAs1 CBA3b, METAJUIMYECKass  CBA3b,
KpUCTAJUIMYECKasi peleéTrka (aToMHas, MOHHAas, MeTaJulndecKas,
MOJIEKYJISIpHas), MOH, KAaTHOH, aHUOH, 3JIEKTPOJIUT M HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAs] ~ JUCCOLMAIMSA, PpEakUMd HMOHHOro OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMH,  OKUCIUTENb U
BOCCTAHOBUTEIIb, OKHMCICHME UM  BOCCTAHOBJICHME, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIvy,
CKOPOCTb XMMHUYECKOW peakuuu, Kartammsarop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIOJIAraloIlie 3aKOHbl XHMHMM: 3aKOH COXpPaHEHHsS MAaccChl,
nepuoanueckuii 3akoH J(.M. MenneneeBa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoranpo

2.3

TEOPUM  XHMHH: aTOMHO-MOJIEKYJISIPHAsT ~ Teopus, TeOpHst

3JIEKTPOJIUTUYECKON AUCCOIHUAUN

Brnagenune ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOUYAIOIIIEH:

3.1

YMEHHE MPaBUIbHO UCIIOIb30BATh U3yUCHHbIE BELIECTBA U MAaTEPUaIIbl
(B TOM u4HclIe MMHEpaJbHbIE YAOOpEHMs, METaulbl U CIUIABBI,
NPOAYKTHl NEepepabOTKU HPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJOB
(yrnst, npupoJHOro rasa, HeTH) B OBITY, CEJIIbCKOM XO3SHCTBE, Ha
IPOU3BOJICTBE M IMOHUMAaHHE 3HAUEHUS >KUPOB, OEJIKOB, YIJEBOJIOB
JUIsl OpraHr3Ma 4ejIoBeKa; yMEHHE MTPOTrHO3UPOBaTh BIMSHUE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HAa OPraHMW3M UYCJIIOBEKA M OKPYKAIOIIYIO

MMPUPOAHYIO CpEaYy

3.2

YMCHUEC HHTCTPUPOBATD XUMHUUYCCKHEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX MPEIMETOB

33

HaJIMYUe OMbITa pabOThl C Pa3jIMYHBIMM MCTOYHHKAMM MH(pOpMaluu
N0 XWMHUHU (Hay4yHas U HAYYHO-IOIMYJISIpHAs JIUTEpaTypa, CJIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTUBHO OIICHMBATh HWH(MOPMAIIMIO O BEIIECTBaX, HX
NpEeBpallCHUSIX U MPAKTHYECKOM  NPUMEHEHWH W YMCHHE

HCIIOJIb30BaTh €€ JIJIs pelieHus y4ueOHO-T1I03HaBaTeIbHbIX 33734

BJ'Ia,Z[eHI/IC OCHOBaMH TTOHATHHHOI'O alirapara U CHMBOJHUYCCKOI'O




A3bIKa XHUMHH OJIs1 COCTaBJICHUA (I)OpMy.]'I HCOPraHNYCCKUX BCIICCTB,
ypaBHeHI/Iﬁ XUMHNUYCCKHUX peaKHHﬁ; OCHOBaMH XUMHUYECKOM

HomeHkatypbl (IUPAC u TpuBHanbHOIN)

YMeHre OOBSACHATHh CBsI3b MOJOXCHHs djeMeHTa B [lepuomuveckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX D3JIEMCHTOB (COCTaB M 3apsj sapa, oO0Ilee YHUCIIo
AJIEKTPOHOB), PACIPENCICHUEM OJJIEKTPOHOB TI0 OJHEPTrEeTHYECKUM

YPOBHSIM aTOMOB NIEPBBIX TPEX MEPHUOIOB, KAUS U KaJIbLIN

[IpencraBnenue 0  MEPUOJUYECKONW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aToMma, 3JEeKTPOOTPULIATEIBHOCTH),
IOPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXEHHS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalblX @EpUOAAX U  TIABHBIX

MOJrpyIIax) 1 3J€KTPOHHOTO CTPOCHHUS aTOMa

YMeHue kiaccuGpuImupoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC pCAKIIUU

YMeHue onpenensrs:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJIICHUA XUMHWYCCKUX IJICMCHTOB, 3aps

HOHa

8.2

BUJ XHMHUYECKOM CBSI3M U THII KpI/ICTaJ'IJII/ILICCKOI\/'I CTPYKTYpbI B

COCAMHCHUAX

8.3

XapakTep Cpelibl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4

OKHCIINTEIIb U BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh (PU3HMUECKUE U XUMUYECKUE CBOMCTBA:

9.1

INPOCTHIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, rpaduT, amMmas,
KpeMHHi, a30T, (ocdop, cepa, Xxjop, HATpui, Kanawii, MarHuw,

KaJIBIIWHA, aJTFOMHHHM, KEJIE30)

9.2

CJIOKHBIX BEIIECTB, B TOM WYHCJIE HMX BOJHBIX pacTBOpoB (BOja,
aMMHaK, XJIOPOBOJOPOI, CEPOBOJOPOJ, OKCHIBI M THUIPOKCHIIBI
metamioB [-ITA rpymnm, amomunus, meau (II), nmaka, xeneza (I u
IT), oxcuast yraepoga (II u 1V), kpemuus (IV), azora u ¢pocdopa (111

u V), cepel (IV m VI), cepuucras, cepHas, a30TUCTas, a30THasd,




dochopHas, yroyipHas, KpeMHHEBAs KUCIOTA U UX COJIM)
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IMPOTrHO3UPOBATH n XapaKTCPU30BaTh CBOMCTBaA BCIICCTB B
3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCILICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHWYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBUAX

10

YMeHHe COCTABIIATh MOJIEKYJIIPHBIE U NOHHBIC YPAaBHEHUs pEaKluil, B

TOM YHUCJIIC:

10.1

peakuuii MFOHHOTO OOMeHa

10.2

OKHCIIHNTEIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ

10.3

HIUIIOCTPpUPYIOIIUX XHUMHYCCKUC CBOMCTBaA HU3Yy4YCHHBIX KJIACCOB

(Tpynm) HEOPraHUYECKUX BEIICCTB

10.4

MOATBCPXKAAOINX 'CHCTUYCCKYIO B3aUMOCBA3b MCIKAY HUMU

11

YMeHue BEIYUCIATH (TPOBOJIUTH PacuéThl):

OTHOCUTENIFHYIO MOJICKYJIIPHYIO W MOJISIDHYIO MacChl BEIIECTB,

MAaCCOBYIO JOJIKO XUMHNYCCKOI0O 3JICMCHTA B COCANMHCHU N

11.2

MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,

11.3

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEeM ra3oB

11.4

10 YpaBHCHHUAM XHMHYCCKUX peaKHI/Iﬁ N HaXOIUThb KOJHNYCCTBO

BCIICCTBA, 00BEM U MacCCy p€arcHToB WX MPOAYKTOB pCaKIKU

12

Brnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM ~ METOJaMHM  HAy4YHOro Mo3HaHus  (HaOmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNUE) IIPH U3YyUEHUH BEILECTB U
XUMHUYECKHX SIBICHUW; yMeHHe chopMynupoBarh mpolieMy U

IIPEJJIOKUTH IyTH €€ PEILICHUS

12.2

Oe3omacHON pabOTBl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU

HOCY 10 1 J1abOpaTOpHBIM 000PYJ0BaHUEM

12.3

npaBujIaMu 0€30MaCHOTO 0OpaIIeHus ¢ BEIIECTBAMHU, UCTIOIb3YEMbIMU
B TIOBCEHEBHOM KU3HH, IPABUIIAMH MOBEJICHUS B IIEJIIX COepexKeHUs
370pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEIOTBPAILCHUS UX BPEIHOTO

BO31E€UCTBUA

13

Hanuune MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHHA U OCYUICCTBJICHUA




CICAYIOIHNUX XUMHUYCCKUX SKCIICPUMCHTOB!:

13.1

HN3YUCHUC U OIIMCAHUC (I)I/ISI/I‘-IGCKI/IX CBOICTB BC€IICCTB, O3HAKOMJICHHC
C (I)I/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMHU SIBJICHUAMMU, OIIBITHI,

WJHTIOCTPUPYIOIIUEC TPU3HAKU ITPOTCKAaHHUA XUMHUYCCKHUX peaKuHﬁ

13.2

U3y4eHHe CIIOCO00B pa3JeNIeHus cMecel

13.3

MOJlyYeHUE KHUCIIOpoJa U HW3Y4YEHHE €ro CBOICTB; MOJIy4eHUE
BOJIOPOJIa U U3YUYEHHE €r0 CBOMCTB; MOJIyYEHHE YIJIEKHCIIOrO rasa u

N3YUCHUC CTO CBOI>'ICTB; MOJIYUCHHUC aMMHaKa U U3YyYCHHUEC €TO CBOICTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOWM JOJIEH

PacTBOPEHHOTO BEUIECTBA

13.5

pUMEHEHUE WH/INKaTOPOB (maxmyca, METHIIOpaHKa u
dbeHondTanenHa) s ONpeeIeHUs] XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIenoyei

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCHCTBHUS KHUCIOT C METAJUIAMH,
OKCHUJAMU  METa/VIOB,  PACTBOPUMBIMH ¥ HEPaCTBOPUMBIMH
OCHOBAaHUSAMH, COJSIMHU; TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajla JpPYI'MM M3  pacTBopa  COJH;
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

[UHKA

13.7

pelieHre SKCIePUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHCHHID; «DNEKTpOIUTUYECKAS
Jucconuanusay; «BaxHelme HeMeTalUlbl W HX COCOUHCHUS,

«BaxHeHme MeTauIbl U UX COeTUHEHUI

13.8

XAMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  NPHU3HAKU
NPOTEKAHUSI PEaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJ-,
uomuna-, cynbdar-, Qocdar-, KapOOHAT-,  CHUIMKAT-AaHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblLusi, aJIFOMUHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), HUHKA

14

YMmenue:

14.1

NpeaACTaBIATL PE3YyJIbTaTbl OJKCICPUMCHTA B (1)opMe BBIBO1OB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'H/III U BBIABIIATH OMIIMPHYCCKUC

3aKOHOMEPHOCTH




14.2

YCTaHaBJIMBATDL CBA3HU MCKAY PCAJILHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKUMU
SABJICHUSAMH U IIPOLCCCAMU, TPOUCXOJAINNMHA B MAKpO- U MUKPOMHUDPE,

00BACHATH IMPHUYNHBI MHOFOO6pa3I/IH BCIIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

HpOBepHeMI)Iﬁ JIEMEHT COACPKAHUS

HepBOHaanBHBIe XUMHNYECCKUEC ITOHATHA

1.1

UucTteie BemecTBa 1 cMmecu. CriocoObI pa3aesieHus cMeceit

1.2

ATOMBI M MOJICKYIJIbI. Xumnueckne d31eMeHThl. CHUMBOJBI  XUMHWUYECKUX

QJICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

XuMu4yeckas (bOpMy.]'IEl. BameHTHOCTh aTOMOB XUMUYECKHX 3JIeMEHTOB. CTEIICHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHAs Macca.
OrtHocuTeNnbHAS MOJICKYJIAIpHAdA Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

KonmuectBo BemectBa. Mosb. Monsipas Macca. MomsipHbld 00BEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

OU3NYECKUE U XUMHUYECKHUE SIBJICHHS. XUMUYECKas pPeakius U €€ NPU3HAKHU.

3aKOH COXpAaHEHUS MAacChl BEIIECTB. XUMHUUECKUE YPABHEHUS

[lepnonnueckuii 3akoH u Ilepumonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneea. CTpoeHHe aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleproanyeckas cucreMa XuMUYECKHUX 3J1eMeHTOB J[.1.
Menpgeneesa. Ilepuoaer u rpynnsl. @U3ndecknii CMBICI TOPSIKOBOIO HOMEPA,

HOMCPOB II€proaa U rpynIibl 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aToMHbIX siaep. M3otombl. DnekTponsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aroMoB TepBbIX 20 XUMHYECKHX JJIEMEHTOB

[Tepnonnueckoii cucremsl [I.11. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MepUOJOB, Kallus, Kanplus (paguyca aTOMOB, O3JIEKTPOOTPULIATEIHHOCTH,
METAUTMYECKUX W HEMETAJUIMYECKUX CBOMCTB) W WX COCAMHEHUH B
COOTBETCTBHMH C TIOJIOKEHHEM »JjieMeHTOB B Ilepumoamueckoit cucreme w

CTPOCHHUEM MX aTOMOB

CrtpoeHue BemiecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (mofisipHass ¥ HEMOJIApHAsl)  CBSI3b.

BHGKTPOOTpI/IHaTeHBHOCTB XUMHNYCCKHUX JJICMCHTOB. HNonnas CBA3b.




MerTannuueckas CBSI3b
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Tunbl KpHUCTANIMUECKUX PpEMETOK (aToMHas, HOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BUIA

XUMHUYECKOM CBSI3U

Baxueiimme npencTaBUTENM HEOPraHUYECKUX BemlecTB. Hemerammbel u ux

COCAHMHCHUA. MeTtannsl U uxX COCIUHCHUA

4.1

Knaccudpukanuss u HOMEHKIIaTypa HEOPraHMYECKHX COCJAMHEHWH: OKCHJIOB
(coneobpasyromrue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIC) u
HeconeoOpa3yrolye; OCHOBaHWUN (IIENOYM M HEpPacTBOPUMBIE OCHOBAHWUS),
KUCIOT (KUCIIOpoJcOofepkKalue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIel (CPEAHMX U KUCIBIX)

4.2

du3znueckne W XUMHYECKHE CBOMCTBaA MNpOCThIX BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/Ia, XJI0Pa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

duznyeckue W XUMHYECKHUE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJUIOB: JIUTHUA,
HaTpuA, KaJlnud, Marovusgd W KajJblUsd, aJJIOMUHHA, KEJIC3a. 3J'IGKTpOXI/IMI/I‘I€CKI/If/'I

PsL HAIIPSIKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusznueckue M XUMHUYECKHUE CBOMCTBAa OKCHUIOB HemerauioB: cepol (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilomyuenne

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa OkcuaoB: MetaiwioB IA-IIIA rpymn, nwmaka, memu(Il) u

xenesa(ll, II). [Tomyyenne okCHUIO0B METAIIIIOB

4.7

XUMUYEeCKUEe CBOMCTBA OCHOBaHUI M aM(OTEPHBIX THAPOKCUAOB (Ha MpHUMEpe
TUAPOKCUIOB aJIOMUHUS, JKene3a, IuHKa). [lomydeHue ocHOBaHUl U

aM(pOTEepPHBIX THIPOKCHIOB

4.8

OO0mue XUMHYECKHE CBOKMCTBA KHCIIOT: XJIOPOBOIOPOJHOM, CEPOBOIOPOIHOM,
CEPHUCTOM, cepHOM, a30THOU, (hochopHOM, KpeMHHEBOH, yroiapHOW. Ocobbie
XMMHUYECKUE CBOMCTBAa KOHIICHTPUPOBAHHONW CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHCJIOT

4.9

OO6mue xuMHUYecKue cBoicTBa cpeHux coneil. [lonydyenue coneit

4.10

HOJ'Iy‘ICHI/IC, CO6I/IpaHI/IC, pacnio3HaBaHUC BOAOPOAA, KHUCIOpOAAd, aMMHAKa,

YTJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I

4.11

[lonyyeHnne amMMuaka, CepHONW M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01ue




CIIOCOOBI IMOJIy4YCHHA MCTAJIJIOB

4.12

I'enernueckas CBSI3b MCKAY KJIaCCaMM HECOPTaHNYCCKUX COeJUHEHMI

XHUMUYECKUE PEAKIUU

5.1

Krnaccugukanms XxuMu4eckux peakiuii Mo pa3jinyHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy Y4YacTBYIOIIUMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo

HN3MCHCHHIO CTEIICHEH OKMCICHNUS XUMHUUECKIX JJIEMEHTOB

5.2

TennoBoii 3¢HEKT XUMHUIECKOW peaKInK, TEPMOXUMUICCKUE ypaBHEHUS. IK30-

U OHAOTCPMHUUCCKHUE PCAKIINH. TCpMOXI/IMI/I'-ICCKI/IC YpaBHCHUA

53

OKHMCIIUTSIIFHOBOCCTAHOBUTEIIBHEIC PCaAKIINU. OKHCIIUTEIIHN W BOCCTAHOBHUTEIIH.
HpOHCCCH OKHUCJIICHUA n BOCCTAaHOBJICHHS. 3HeKTp0HHBII>’I OanmaHc

OKHUCIIUTEIILHOBOCCTAHOBHUTEIIFHOM pc€akuuu

54

TGOpI/IH BHGKTpOHI/ITH‘{eCKOﬁ Aucconnalnum. KaTI/IOHLI, AHHUOHBI. BHGKTPOJ'II/ITLI n

HCOJICKTPOJINTLI. CunbHbIE U ca0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmmn

5.5

Peakiuu MOHHOTO oOMeHa. YcioBus MIPOTCKAHUA peaxunﬁ HOHHOI'O 06MCHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUA peaKuHﬁ

XuMUs U OKpy’Karolas cpesa

6.1

BemectBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HM 4eloBeKa. be3omacHoe
WCTIOJb30BAHME BEIIECTB M XUMHUUYECKHMX peakuuid B JabopaTopuu U OBITY.

HepBa;I IOMOIIb MMPU XUMHUYCCKUX 0KOraX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHUE OKpYXKaromied  cpeapl  (KUCIOTHBIE — JTOXK[IH,
3arpsi3HEHUE TOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 MPEIOTBpPAILICHUS
[Ipenensnas pomyctumast koHueHtpauus BemiectB (IIJAK). Ponp xumuu B
pPEIICHHH DKOJIOTHYECKUX TMpoOjeM. YCHJICHHE TMapHUKOBOTO Jd¢eKra,

pa3pyLIeHue 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEAWLMHE, TPOMBIIUIEHHOCTH W CeIbCKOM xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYI'YH, IIOPaJIIOMUHUH, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeAanHeHuil. [IoHsaTHe 0 KOppO3UH METAIIOB, OCHOBHBIE

CIIOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble HMCTOYHUKH YTIIEBOAOPOAOB (Yroib, HPUPOAHBIN Ta3, HePTh),

MPOIYKTHI UX MepepadoTKu (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbIC TOHATHSA OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCIUHECHUSX
yraepona (MeTaH, 3TaH, STHIEH, alleTUICH, STAHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).

[onsiTne 0 OMONIOTMYECKU BaKHBIX BELIECTBAX: JKUpax, OeNKax, yriieBogax — U X




POJIA B JKU3HU YCIIOBCKA

7 Pacuérer:
7.1 1o ¢popMysaM XUMHUYECKUX COCTUHEHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM







