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HHOACHUTEJIBHAS 3ATIMCKA

[IporpaMmmMa 1O XMMUUM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro o0Opa3oBaHus, MPeCTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepaabHO pabouell mporpaMMbl BOCTUTAHUS
U C Yy4€TOM KOHIEMIMK TpernojaBaHusi y4eOHOro mpeaMera «XuMHUS» B
o0Opa3oBaTeNbHBIX Oopranu3aiusiax Poccuiickoit @eneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJSIX, OOlIeld CTpaTeruu
oOy4yeHusi, BOCHUTaHUS U Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
npeaMera, YCTaHaBJIMBAET o0s13aTesbHOE peIMETHOE COJIEp>KaHMUE,
npeaycMaTpPUBAET pacIpeeiieHue €ro Mo KilaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM IMPOrpamMMbl MO XHMHUHU, OINPEAENSICT KOJUYECTBEHHBIE H
KAueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJEA0BATEIbHOCTh HM3YYEHHS XHUMUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYarommuxcsi, OmNpeaeisieT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIETO 0Opa30BaHMSs, a TAKXKE TPEOOBAHUU K
pe3yJibTatamM 00yYeHHs] XUMUU Ha YPOBHE LI€JIeH U3yUeHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JI€ATEIbHOCTH OO0YyYalolmerocs IO OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XUMHH CIYXHUT OCHOBOM Il (OPMHPOBAaHUS MHUPOBO33PECHUS
00yyaroIerocs, €ro MpejCcTaBICHU 0 MaTepUaIbHOM €IUHCTBE MHPA, BAXKHYIO
posib urparoT GopMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIEHUSIX
SHEPTUU U 00 SBOJIIONMU BEHIECTB B MPUPOJIE, O IMYTAX PEHICHHUS TI00abHBIX
mpo0JeM YCTOMYMBOTO PAa3BUTHS UYETOBEYECTBA — CHIPHEBOM, DSHEPTETUUYECKOH,
NUIIEBOM M 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIeM 3IpaBOOXPaHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEW  JJIi  CaMOpas3BUTUS |
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011el U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBIIUICHHS MU TBOPUYECKUX CIOCOOHOCTEHN
oOydJarommxcsi, HaBBIKOB HX CaMOCTOSITENIbHOW  y4eOHOW JIEesTeNbHOCTH,
AKCIIEPUMEHTAILHBIX W MCCJIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOHECCUOHAIBHOU JIESITENHbHOCTH;

3HAKOMHUT CO CHenu(pUKOM HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €UHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMHPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOITUXCS;



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 3TU  CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 HPHUHLHUILY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE OJMIMPUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHS K IpyroMY, BBIIOJIHAS (PyHKIUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUSI U BO3MOXKHOCTEN MTPAKTUYECKOIO IPUMEHEHHUS U MOJIyYEHUS N3Y4aeMbIX
BELLECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
IPENCTABICHNS] O XMMUYECKOM COCTABISIOIIECH HAyYHOW KapTHHBI MUPA B JIOTHKE
€€ CHCTEMHOW IPUPO/BbI, IECHHOCTHOTO OTHOLIEHMS K HAYYHOMY 3HAHUIO U METOJaM
NO03HaHUs B Hayke. M3ydyeHune XUMUU NMPOUCXOAUT C NPHUBJICUYCHHEM 3HAHUM W3
paHee M3y4YeHHBIX Y4YeOHBIX mpeamMeToB: «Okpyskawomuii Mupy», «buonorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiace».

[Ipy wu3yyeHUH XUMUU M[POUCXOTUT (HOpMHUpOBaHHE 3HAHUH OCHOB
XUMHYECKONH HAyKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JeSATEIbHOCTH YEJIOBEKA M KaK OJIHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPbIL. 3a7aua
y4eOHOro NnpeaMera COCTOUT B (JOPMHUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUM —
BaXHEHIINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX
0000I1IeHHIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAyKH, B MPUOOILIEHUU K



Hay4YHBIM METOJ[aM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMMHUYECKUX PEaKlUil, B
(OpMHUPOBAHNHU U Pa3BUTUU MO3HABATEIBHBIX YMEHUI U UX TPUMEHEHUU B YUEOHO-
MO03HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0palleHust ¢ BeleCTBAMH B ITOBCETHEBHOM KU3HHU.

[Ipn M3ydyeHun XMMHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsI BaKHOE
3Ha4Y€HUE MPUOOPENH TAKUE 1IENIH, KaK:

— (opmMupoBaHHE HMHTEIUIEKTYaJbHO PA3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIMMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHCTEMAaTHYeCKoe MpuoOILIeHue
o0ydJaronmxcsi K CaMOCTOSTENIbHON IM03HABATEIbHONU JIEITEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUS, (OPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIoBUi, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00yJarOITUMUCS
OTbITa Pa3HOOOPA3HOW MAESITEIbHOCTH, MO3HAHUS M CaMOINO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMI), UMEIOIINX YHUBEPCAIBHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB ACSATEIBHOCTH;

— (opmupoBanue oOmeld QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCI€ YMEHUU OOBSCHITH U OICHUBATH SBJICHUS
OKPY’KaIOLLIEr0 MHpA, UCIOJb3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NPU U3YUYEHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TTPOOJIeM B TIOBCEIHEBHOMN KU3HU U TPYA0BOM
NEATENbHOCTH;

— (QopmupoBaHue y OOydaroUMXCd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHUMaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM JJI1 BBIPAOOTKH HKOJIOTMYECKU
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYIOBOM JEATENTbHOCTH B LEJSAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAOLIEH TPUPOAHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOo(duisi U HANpaBJIEHHOCTU JajibHEHIIero
0o0yueHus.

OO6uiee 4Kciio YacoB, OTBEAEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBaHus, coctaBiser 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena u BemiectBa. du3MYecKWe CBOWCTBA BEHIECTB. ATpErarHOe COCTOSIHHE
BellecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI U MOJICKYJIbl. XUMHYECKUE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas hopmyra. BaneHTHOCT, aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cOcTaBa BemlecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHHH.

KonuyecTtBo BemiecTBa. Mok, MonspHas macca. B3auMocBsi3b KOJIMYECTBA,
MAacChl W YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

dusznueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUUYECKUX Peaklnil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJI0H, MpaBuiiaMu pabOThl B JIabOpaTOpuu U
npuémMamMu 00palleHus ¢ JJabOpaTOpPHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3nYeCKuX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢usnueckux (IMJIaBjeHUE BOCKA, TasHUE JbJAa, pPacTHUPAaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEHOW MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SBJICHUI, HAOMI0ICHUE U
OMHUCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aMMOEHCTBHE kejie3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB Pa3JCJICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (HIbTPOBAHUE,
BBITTApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHOU
coiid, HaOJIOJEHUEe U  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIET0 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENIE MOJIEKY
(ILIapoCTEepKHEBBIX ).

Ba:kHeililine npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT U MpPOCTOe
BemecTBO. Haxoknmenue kucimopoma B mpupojae, (U3MYECKHE U XUMHYECKUE
cBoiictBa (peakmuu TopeHus). Okcuapl. [Ipumenenne xucmopoma. CrmocoObI
MOJIy4YeHHUS] KHUCJIOpoJa B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — autoTponHas MoAUGUKALINS KUCIOPO/Ia.



TennoBori 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (DeKTa, pa3pylieHne 030HOBOT'O CJIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. HaxoxaeHrne Bogopoa B IpupoJe,
busndecKue 1 XUuMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHus. Kuciaorsr
Y COJIH.

MonsipHblii 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyecknue CBOMCTBA BOAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelllieHHbIE W HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pactBOpOB B npupojae U B KU3HU 4esioBeKa. KpyroBopoT BOABI B MPUPOJE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcunbl. Knaccudbuxarus
OKCHUJIOB:  cojJieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyrone. Homenknarypa okcuaoB. dusmyeckue U XUMHUYECKHE
cBoMcTBA OKCHAOB. [loydeHrne OKCHI0B.

OcHoBanuda. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusg. Homenknarypa ocHoBaHuii. DPuU3NUeCKHME U XMMHYECKUE CBOWCTBA
ocHOBaHuU. [lonyyeHre oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucnor. dusudeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MmetamnoB H. H. bekerosa.
[TommyyeHue KuCnor.

Conu. Homenknarypa coneil. @u3nyeckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue conen.

['eHeTnyeckas CBsI3bp MEXKAY KIACCAMU HEOPTraHUYECKUX COCAUHEHUM.

Xumuyeckuui IKCnepumenm:

KAuE€CTBEHHOE OMPEEIICHUE COJECpPKaHUsI KHCIOpOoAa B BO3yXe, MOIYYEHHUE,
coOupaHue, paclio3HaBaHWE U H3y4YEHUE CBOMCTB KHCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
peKpalieHus ropeHus (moxapa), 03HakoMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTUCaHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YUYCHHE CBOMCTB
BOJI0poJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaoM meau (1) (BozmoxxHo
UCIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOIIOAEHIE 00Pa3 OB BEIIECTB KOJINYECTBOM
1 Moinb, wuccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHS! BEIIECTB C PA3TUYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHOW MAaCCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJABI C METaUIaMH (HATpUEM W
KaJbllieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HCCIEIOBaHUE
00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIAaCCOB, HAOJIIOI€HUE U3MEHEHUS
OKpacKy UHANKATOPOB B pACTBOPAX KUCIIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJEH CTBUS



okcuna meau (I) ¢ pactBopoM cepHON KHUCIIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpanu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJIa APYTUM U3 PacTBOPA COJIU, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxkHeilue Kiacchl HEOPraHUYECKUX COEAMHEHUI.

Hepuoanuyecknin 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aromMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKH KiIacCU(PHUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHsitne o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUBL.

[lepnonnueckuii 3akoH. [lepuoauueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. Koporkomnepuoanas u niuuHHOonepuogaHas Gopmsl [leproauueckoit
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
PU3NYECKHI CMBICII TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenue atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuoanyeckonn cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuognueckoint cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTUs Hayku U npaktuku. . M. MeHneneeB — yd€HbIM U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIHATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIH U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

U3y4yeHUe oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUAPOKCUJA LHMHKAa C pPACTBOpPAMHU KHUCIOT M WIEIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHMI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS ).

Mescnpeomemmnule ceasu

Peanu3zanus MeXOpeaMETHBIX CBS3€M MpU WM3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0mue ecTecTBEHHO-HAy4HbIE MOHATHSA: HAYYHBIA (pakT, THUIOTE3a, TEOpus,
3aKOH, AaHaJu3, CHHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HAOIIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepUsi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUIl 3aps], BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIMYMHbBI, €IMHUIIbI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOIBI, TIOJIC3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBO U XUMHYECKAsI peaKIHsA

[lepnommueckuit 3akoH. Ileproanyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHsL, KAJIBLIHS U X COCTUHEHUN
B COOTBETCTBUM C IIOJIOKEHHUEM »3JeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crtpoenue BemiecTBa: BUABl XUMHYECKOW CBS3U. THIBI KPUCTAIMYECKUX
pEmETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTALNIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COCIMHEHMI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanysa XuMHUUeCKUX peakiuil Mo pa3IuyHbIM PU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUECKUE PEAKIIUH, TEPMOXUMHUUYECKHE
ypaBHEHUSI.

[lonsiTHEe O ckOpocTHM XuUMHUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX H
HEOOpaTUMbIX XMUMHUUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IeTepOreHHBIX
peakumsx. Ilonstue o karamuse. [lonsiTne 0 XMMU4YecKoM paBHOBecUH. DaKTOpHI,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW pEAaKUMH M IO0JOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  pPEAKIIMHM,  AJEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOU peaKLuu. CocraBienue YPaBHEHUMU

OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMA C  HCIIOJB30BAaHUEM  METOJa
AJIEKTPOHHOrO OajaHca.



Teopust 3NEKTPOIUTUIECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuMcCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BHUJIAMU
xuMuueckoit cBsi3u. Crenenp quccoruanuu. CUIbHbBIC U CIa0bIe dJIEKTPOTUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPECTABICHUMN 00 JIEKTPOJUTUUECKON TUCCOIIMAIUU.
KauectBeHHbie peakiiny Ha HOHBL. [[oHSATHE O TUIIPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHX
BEILIECTB — META/VIOB M HeMeTauioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCJIEAOBAHHE  DBJIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEILIECTB, MPOIECCA JUCCOLMAIIMHN KHCIIOT, HIEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), IPOBEIECHHUE OIBITOB, HWIUIFOCTPUPYIOIINX
OpPU3HAKM TMPOTEKAHMsS] peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BObI), OIBITOB, WUIIOCTPUPYIOMINX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKluid (TOpEeHHE, PEeaKIuu pa3oXKeHUs,
COCIMHEHMS), PpACIIO3HABAHUE  HEOPraHWYEeCKUX  BEHIECTB C  [OMOUIbIO
KAUeCTBEHHBIX PEaKLH Ha HOHBI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOIeHCTBUE
C MeTaJulaMH, HeMeTaJUlaMH, IienoyaMu). XsopoBogopon. ColisiHasi KHUCIIOTAa,
XUMHAYECKME CBOWCTBA, INIOJNIydyeHUe, IpuMeHeHue. JlelictBue xiopa H
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJlOBEKA. BaxkHeNIne XJIOpUIbl U NX HAX0XKIECHUE B
pUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusa. CtpoeHue U (U3UYECKHE CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBoMcTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUJIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKUE CBOMCTRA (00IMe KaK MpeICTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEeaKiMH, JIeKallue B OCHOBE
IPOMBIIINICHHOTO CIOoco0a MOJydeHus cepHod Kuciotel. [IpuMeHneHnue cepHoOU
KUCIOThl. CONM CEpHOM KHUCIOThI, KAaYECTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenue cepel M €€ COCOAMHEHUN B NPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpY>Kalollel cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHue
BO3/IyXa U BOJOEMOB), CITOCOOBI €ro MpeI0TBPAIICHHS.



O6mras xapaktepuctuka 351eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKUCICHHS. A30T, paclmpoCTpaHEHHE B MPHUPOJE,
busngecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero
busnUecKkue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMenenune. Cou aMMOHUS,
uX (U3UYECKUEe U XUMUYECKHUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (QU3NYECKUE U XHUMHYCCKUE
CBOMCTBa (00IIME Kak MPEICTAaBUTENsl Kiacca KUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHUS B KAYE€CTBE MUHEPAJIBHBIX YI00pECHHMIA.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPeJlbl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, aIOTpONHbIE
moaudukanuu docdopa, puzndeckne u xumuueckue cpoiictea. Okcuna dochopa
(V) u dochopnas kucinora, QU3MUECKUE W XUMHUYCCKUEC CBOWCTBA, MOJIYyYCHHE.
Hcnonw3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENIEHU OKUCIIEHUS. Y TJIepOo/1, AJTIOTPOIHbIE MOIU(PUKAIINY,
pacmpocTpaHeHue B MpUpoje, GU3NUECKUEe U XUMUYECKUE CBOWCTBA. AICOPOITHSL.
Kpyrosopotr yriaepoma B mnpupome. Oxcunabl yriepoaa, ux (Qusnyueckue u
XUMUYECKAE CBOWCTBA, JCWCTBHE HAa JKUBBIC OPraHU3MBI, IOJyYeHUE U
NpUMEHEHHEe. DKOJOTMUECKUEe MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUNOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMaTta, MapHUKOBBIA d(hdexT. YrompHas
KACIOTa W €€ CcoNld, UX (PU3MYECKHMEe U XUMHUYECKHE CBOICTBA, MOMyYeHUE U
npuMmenenue. KauecTBeHHass peakius Ha KapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO0351CTBE.

[TepBoHavyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HeDTb),
MPOAYKTHI WX IepepaboTku (OCH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONTOTUYECKH BXKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBoJax — U uX
poid B OKW3HM 4eJOBEKa. MaTepualbHOEe €IWHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npumeHeHue. CoemnHeHns KpeMHUS B mpupoe. O01mue mpeacTaBieHns 00 OKCHIIe
kpemaus (1V) u kpemHueBoi kuciote. CUIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
POMBIIINICHHOCTH. BaxkHelme cTpouTelbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. Ilpobiembpl ©6€30macHOr0  MCHOJIB30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B IIOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa3I[0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHL, OTpaKalwmue (QU3NYECKHEe W XWMHUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEJMHEHHH (BO3MOYKHO HCIIOIb30BAHUE BHUAEOMATEPHUAIIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO UCIOJIb30BAaHUE BUIECOMATEPUATIOB),
HaOJII0ICHHE TIpoIlecca OOYTIIMBaHUS caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEPHOM KHUCIIOThI, U3YyYEHNE XUMHUYECKIX CBOMCTB pa30aBlIEHHON CEpHOM KUCIOTHI,
IPOBE/ICHUE KAaUYEeCTBEHHOM pEaKIM Ha CyJIb(aT-uoH U HAOMIOAeHUE TPU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOWMCTBaMH a30Ta, docdopa U uUx
coeMHEeHUI (BO3MOXKHO HMCIIOJIb30BAHUE BUEOMATEPHATIOB), 00pa3aMi a30THBIX
u (pocopHbIX ynoOpeHUM, MmoiayueHue, coOMpaHue, pacrio3HaBaHUE W U3Yy4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX pPEAKUW HAa HOH aMMOHHUS U
dochaT-noH W U3yuEeHHWE TPU3HAKOB WX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEAb0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEeHIETOK anmMasa,
rpadura, (QysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM afCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOrasza, IMOJy4YEHUE,
coOupaHue, paclio3HaBaHHE M W3YUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJACHUE
KAueCTBEHHBIX PEaKIMi HAa KapOOHAT M CUJIMKAT-UOHBI U W3yUYECHHE MPU3HAKOB UX
IPOTEKAHMS, O3HAKOMJIEHME C MPOAYKUUEH CUIMKATHON MPOMBIILIEHHOCTH,
pelIeHne SKCIEePUMEHTANBHBIX 3a7ad no Teme «BakHeillne HeMeTaulbl U HX
COEIUHEHUSI.

MeTaJ/uibl 1 MX COeAMHEHUA

OO6mras xapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. Meraiuyeckast CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIETKAa.  DJIEKTPOXUMHUYECKUU  psf
HarnpspKeHUN MeTaiuioB. OU3NYecKre U XMMUYECKHUE CBOWCcTBa MeTaiuioB. OOmue
crocoObl modydeHus: MeTawioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBel (CTalb, YyT'yH, TIOPaTIOMUHHMN, OpOH32)
U X IPUMEHEHHE B ObITY U IPOMBIIINIEHHOCTH.

[lenoynbie mMeTamibl: nonoxkeHne B Ileproanueckoil cucTeMe XUMUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXXJICHUE B IPUPOIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMmepe HaTpus U Kamus). OKcuiabl u
TUAPOKCUABl HaTpusi W Kainus. [IpuMeHeHHe MIEeIOYHbIX METALUIOB M HX
COCAUHEHHUN.

[[lenouyno3emenbHbIE METAJUIBI MAarHuii M KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreMe XuMU4eCKUX 3y1eMeHToB /. . Menaerneesa, ctpoeHue ux
aTOMOB, HaXOXKJICHHE B Npupojae. PU3NUYeCKHe U XMMUYECKUE CBOMCTBA MarHus 1



Kanblus. BaxkHeinme coeluHeHUs KaIbIus (OKCUI, TUAPOKCHU/, COJn). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpAHEHMUSI.

AJIIOMUHUIN: TTOJ10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aroma, HaxoxiaeHWe B mpupoge. dusmueckue u
XUMHUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA U TUAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
. MenngeneeBa, cTpoeHHE aTroMa, HaxoXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U comu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE C O0OpaslamMu METAUIOB W CIUIaBOB, WX (U3NUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KalblUUsl W HaTpUs C BOJOM (BO3MOXHO WHCIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECcCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  KCMOJIb30BAaHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbIUs, A TFOMUHUS, ITMHKA, xkee3a (1)
u xenesa (lll), menu (Il), HaGmromeHne W ommMcaHue IMPOIECCOB OKpaIMBaHUS
IJJaMEHH HMOHAaMU HATpus, Kajlusgd W Kaidblud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeT0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUA ATTFOMUHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenime
METAJUIBI U KX COCTUHEHHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBasi momoinp npu
XUMHUYECKUX 05KOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPY’Kawomlel cpeanl (MmpeaeiabHasl T0myCTUMast
KoHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MATEpUANIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Mescnpeomemmnule ceasu

Peanu3zanus MeXnpeaMETHBIX CBS3€M MpU M3YyYeHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OOme ecTecCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHalu3, CHUHTE3, Kiaccu(uKamus, MEPUOAUIHOCTh, HAOIIOICHUE,
OKCIICPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHUE, MOJCIb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPHUAITHI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
PaJlMOaKTUBHOCT, MOJICKYJIa, AIIEKTPHYECKUI 3apsi, MIPOBOJTHUKH,
MOJYIIPOBOJHUKHU, JHUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKAsT
peméTKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHHIBI W3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunHres, npixaHue, Ouocdepa, KOCUCTEMa, MUHEPATbHbIE
y1oOpeHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MCKOITaeMbI€, TOIUIMBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJie OOYyYEHHS XMMUU B €JIMHCTBE y4eOHOW H
BOCIIUTATEIbHOM JIEITEIbHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUUCKUMU
COI[MOKYJLTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSITHIMU B
oOllecTBe MpaBUIaMU M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
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) maTpuoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyyHOMY HACJIEIUI0, TTOHUMAaHMUS 3HAYCHUSI XUMHUYECKONW HAayKH B JKU3HU
COBPEMEHHOT0 O00IIIeCTBa, CIMOCOOHOCTU BIAAETh JOCTOBEpPHOW HH(pOpMaIHeil o
NEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NpEACTABICHUS] O COIMAIBHBIX HOpPMax MW MpaBUjIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, Y4EOHOUCCIIE0BATEIbCKOM, TBOPUYSCKOM U IPYTUX BUIAX NESITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH TIPU BBINOJHEHUH
y4eOHBIX, IMO3HABATEJIbHBIX 3374, BBITOJIHEHUH XUMHUUYECKHX SKCIEPHUMEHTOB,
CO37IaHUU YYEOHBIX IPOEKTOB, CTPEMIJICHUS K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIN
B IIpolLIecce ATON y4eOHOU NeATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TIOCTYIIKM CBOMX TOBApHILEH C MO3UMLUMHU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIIOLINE
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTH HAy4YHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHON CPEIOi, O POJIM XUMHH B TTIOZHAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HaBaTEJIbHBIC MOTHBBI, HAIPABJICHHBIC HA MOJYYE€HHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4YEeOHBIMM 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) dbopMupoOBaHHS KYJbTYPbI 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 ),
HEOOXOAMMOCTA COOJNIOJIEHUS TpaBWJI O€30MAaCHOCTH TMpU  OOpallleHHuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYyI0BOH 1eATeIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAHWM 1O  XUMHHM, OCO3HAHHBIA  BBIOOP
WHIMBUYAJIbHOU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

IKOJIOTMYECKH 11e7IecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE IEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3IeCKOMy M TICHXHYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOJCHUS
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 MPOOJIEM M IMyTeH HMX pEIIeHUsS MOCPEJICTBOM METOJ0B XUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpPOBaHUSI MUPOBO33PEHUSI OOIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUS, PUHITUII,
runore3a, (¢akT, CHCTEeMa, IMPOIECC, OHKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT 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 Jjornueckue aeiicTBUs:

YMEHHUSI HCIMOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPH OCBOCHUH
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBSACHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
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 —
XUMUYECKUH 3HAK (CHMMBOJ DJJIEMEHTa), XuMudeckas G(opMmysia U ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBHI ISl (JOPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/JIbI 110 PE3yJbTaTaM IMPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKU OIEHHUBATh IPOTHUBOPECUHUBYIO H
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpOChl MPU MOUCKE U OTOOpE
UH(POPMAIIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHIA,
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;

YMEHHE HCIOJIb30BaTh U AaHAIU3UpPOBAaTh B IMpolecce YydyeOHOHl u
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 33]1aBaTh BOMPOCHI (B XO/€ auanora u (Uiam) JMCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (QOpPMYJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4K;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
JESITENbHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABAaTEIbHOM M HWCCIIEOBATENbCKON  NIEATENBHOCTH TPU  PEHICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB U COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCWCTBHUH, OIpeneleHHe KpPUTEpUEeB 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, CaMOCTOATEIbHO COCTABJIATh WJIH KOPPEKTHPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, MpeJIaraéMble B YCIOBUU 33JIaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAlOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



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 XUMUYECKOTO JIEMEHTa 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((PEeKT peakuumy,
AJIpO aToMa, dJIEKTPOHHBIN CJI0M aTroma, aTOMHasi OpOUTallb, pauycC aToMa,
XUMUYECKasl CBs3b, NOJISIPHASL U HEMOJIAPHAS] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTUOH, AaHWUOH, pacTBOP, MaccoBas [OJs BENIECTBa
(mpolieHTHAsI KOHIIEHTpAIlUsi) 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 COECAUHEHHUSX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHa ABOTajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckas cucrtemMa Xumudeckux »d3yemeHTtoB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps/l sipa, OOIIEe YUCIIO SJIEKTPOHOB U
pacripeieJIeHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKIUU
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 OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJTIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

MIPUMEHSTh OCHOBHBIE ONEPALIMHU MBICIIUTEIBHON IEATEIIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATU3AIUI0, KIACCUPUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMHYECKOH MOCYI0M U 1Ta00paTOPHBIM
o0opyJIoBaHMEM, a TakKe IpaBuiIaM oOOpalleHHs C BeIIeCTBAMH B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKHUX OIMBITOB M0 MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(BojopoAa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEIeIEHHON
MacCOBOM [oJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMHUUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TTIOMOIIBIO MHIUKATOPOB (JlakMmyc, (heHonTaienH, MEeTUIOpaHK

U JIpyTue).

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, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOIMUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCJIHUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYecKas CBA3b (xoBaneHTHas, HMOHHAas,
MeTauInyecKas ), KpucTaJindeckas pereéTka, Koppo3usi METasioB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW pEaKInU, MPEAETbHO NOMYyCTUMAas KOHLEHTPALIHS
ITJIK BemiecTBa;

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
COEIIMHEHMUSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie u OOJbIIHME TEPUOABI, COOTHOCUTH
0003HaueHH s, KOTOPBIC UMEIOTCA B IEPUOAUUECKON TaOTHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sAApa, OOIIee 4YHUCIO JJIEKTPOHOB M paclpesiesieHue HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUHN B Ipeaeiax MajblX NEPUOIOB U
[JIABHBIX MOJICPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIACCU(PHUIIMPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOIIUX B pPEAKIUHU
BEIIIECTB, MO TEMI0BOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX IJIIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHEe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOHBIX BEIIECTB, MOJITBEPXKIAsl OIKMCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIUN;

COCTABJISITh YPaBHEHHUS 3JIEKTPOJUTUYECKONM JAMCCOLUMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEH, MOITHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIINI 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;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO yPABHEHUIO
XUMHUYECKOHN peaKinu;

COOJTI0/IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCY0M 1 1a00paTOpHBIM
o0opynoBaHUEM, a Takke IMpaBWia OOpalleHUs C BEIIeCTBaMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMMaka 1 yriIeKHCIIOoro ra3a);

MIPOBOJIUTH PEAKITUH, IOATBEPIKIAFOIINE KAaUeCTBEHHBIA COCTAB PA3INIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (Qocdar-, cummkar-, cyiabdar-, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAINH MBICIIUTECIILHOMN NEITEIEHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII U3YYCHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaknuii, E€CTECTBEHHO-HAyYHbIE METOABl TO3HaHUS — HaAOIIICHUE,
U3MEpPEeHUE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICTCHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB u
KouTpoibHbIe
n/n TeM MPOrpaMMbl Bcero
padoThI
Paspea 1. IlepBoHayanbHble XUMUYECKHE TOHATHSA
Xumus — BaykHasg 00J1aCThb
11 €CTECTBO3HAHMS U 5
' MPAKTUYECKOU JIEeATETbHOCTH
YyelIoBeKa
BemecTBa 1 xumMuueckne
1.2 15 1
peaxkuuu
Hroro mo pazneny 20

Pasznen 2. Baxxneilimue NMpeacTaBUTEC/IN HCOPraHNYEeCKUX BCIIECTB

Bosayx. Kucnopon. [lonsitue

2.1 6
00 okcumax
59 Bonopoa.lTonsitue o kucnorax 3
' U COJISIX
53 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

54 OCHOBHEIE KJIaCCEI 1 1

HEOPraHUYECKUX COCTUHEHUI

Hroro no paszneny 30

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (MU poBbIEL)
o0pa3oBaTeJbHbIE PeCypChl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

Paznen 3. Ilepuoanuecknii 3axoH u [lepuogudeckas cucrema xummueckunx 31emMeHToB /[. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKkuuu


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

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema

3.1 XUMHUYECKUX 31eMeHToB /1. H.
Menneneesa. CtpoeHue atoma
XuMHu4IecKas CBS3b.

3.2 OKHUCIIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

Hroro no pasaciny

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
[NPOITPAMME

15

68

bu6mmoreka [IOK
https://m.edso0.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

9 KIIACC

Ne i/

Pa3znea 1.

11

1.2

1.3

HaumeHoBaHue pa3/ie/ioB U TeM
NMPOrpaMMbl

BeumecTBo M XMMHYECKHE peaKMU
IToBTOpEeHME U yriayOieHue 3HaHUH
OCHOBHBIX pa3JiesioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
peaxkuuii

3H€KTpOJII/ITI/I‘-I€CKaH Jucconuyanus.
XUMHUYECKHE pcaKknuu B paCTBOpax

Uroro no pazgeny

Pa3znea 2.

2.1

2.2

2.3

2.4

HeMeTanjbl 1 UX cOeIMHEHNS

OO1m1ast XapaKTepUCTHKA XUMUYECKUX
anemeHToB VIIA-rpynmel. ["anorenst
OO1w1ast XxapaKTepUCTHKA XUMUYECKUX
anemeHToB VIA-rpynnsl. Cepa u eé
COCZIMHEHUS

061112151 XapaKTCPUCTUKA XUMHUYCCKUX

anemeHToB VA-rpynnsl. A3ot, pochop u ux

COC/IMHEHHUS

OO01mmast XapaKTepUCTHKa XUMUIECKUX
aneMeHTOB |VA-Tpymmnsl. Yriepon u
KPEMHUH U UX COCMHEHUS

Hroro no pazgeny

Koaun4decTBo 4acoB

Bcero

17

25

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoTbI

DJIEeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636



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

Paznen 3. Mera/iibl 1 X COeJMHEHUSA

3.1 OO01Me CBOMCTBA METAJLIIOB

3.2 Baxueiinme MeTaUIbl X KX COSTUHEHUS

Hroro no pazneny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BemecTBa 1 Matepuaisl B )KU3HH YEJIOBEKA
Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bu6muoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

IHNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouuvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckme
n/n Bcero u3ydyeHusi oOpa3oBaTeJibHbIE
padoTsI padoTsbI
pecypchbl
[Ipeamer xumuu. Posb xumuu B 1 bubmuorexa [JOK
JKA3HHU 4YesoBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
[ToHsaTHE 0 METOMAX MMO3HAHUS B 1 bubmuorexa [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuiia
paboThl B 1a60OPaTOPUH U TPUEMBI 1 bu6nmoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHHEM
YucTteie BemecTBa B cMecH. CriocoObl 1 bu6mmorexa [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTtrueckas padota No 2
«Paznenenue cmecelt (Ha mpumepe 1 bubmorexa LIOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOM COJIN)»
ATOMBI U MOJICKYJIBI 1 bubmmorera [JOK
y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE 3JIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U c0XXHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
ATOMHO-MOJICKYJIIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumnyeckas popmyina. BaneHTHOCTB
aTOMOB XMMHMUYECKHX JIEMEHTOB

OTtHocuTeNnbHASE aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJIIpHAs Macca

MaccoBag 1019 XUMHYECKOTO
DIIEMEHTA B COCIUHEHUH

KomnnuectBo BemectBa. Mosb.
MomnsipHast macca

dusnueckue 1 XUMHUYECKUE SIBICHUS.
XuMHUYecKas peakuus

[Ipu3Haku u ycioBus NpoTeKaHUs
XUMHYECKHUX PEaKIUi

3aKOH COXpaHEHHS MacChl BEIIECTB.
XHWMHWYECKUE YPABHEHUS

Brruncnenust KonuyecTBa, MacChl
BEIIECTBA [10 YPaBHEHUSIM
XUMHYECKHUX PEaKIU

Knaccupukanuss XuMUIeCKux
peakuuil (coequHeHus1, pa3ioKeHuUs,
3aMeIIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHmukIoneauct. O0o0IIeHne 1
CHCTeMAaTH3aIUs 3HAHUH
KonTponbnas padora Nel mo Teme
«BelecTBa 1 XUMHUYECKHUE PEAKITHID)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c

bubmuorexa [IOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edso0.ru/ff0d5708

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0d3f34

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

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0d4290



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

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cmecsh razos. Coctas
Bo3ayxa. Kucimopon — siiemMeHT u
npoctoe BemecTtso. O30H

dusrueckue U XMMUYECKHE CBOWCTBA
KHCJIOpo/ia (peaKkiiuy OKUCIICHUS,
ropenune). [lonsitue 06 okcumax

Crioco0bI mosTydeHust KHCIopo/a B
1a00paTOPHH U MPOMBIIUICHHOCTH.
[IprMeHeHHe KICIopoaa

TemuoBoit 3 pexT xumudeckoit
peakuuu, MOHATUE O
TEPMOXMMHUYECKOM YPaBHEHUH, IK30-
Y SHAOTEPMHUYECKUX PEAKIMAX
TorumBo (HedTh, yroiab U METaH).
3arps3HEHUE BO3TyXa, CIOCOOBI €ro
IPEIOTBPALLICHUS

[IpakTuyeckas padota Ne 3 o reme
«Ilomyuenue u cobupanue
KHCJIOpPO/1a, U3yUYEHHUE €r0 CBOUCTBY
Bonxopon — anemMeHT U mpocToe
BenlecTBo. HaxoxeHue B npupoae
Du3nyecKkue ¥ XUMUIECKHE CBONCTBA
BoJlopoJia. [Ipumenenue Bogoposa

TloHaTHE O KUCIIOTAaX U COJISIX

CrniocoOsI nosty4eHus BOAOpoa B
nabopaTopun

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

but6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6muoreka [IOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d4dd0

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [IOK
https://m.edsoo.ru/ff0d50d2

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0d4dd0



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

31

32

33

34

35

36

37

38

39

40

[IpakTuueckas pabora Ne 4 o Teme
«ITomydenue u coOupanue BOJAOPOIa,
U3yUYeHHE €ro CBOHCTB»

MonsipHbiii 00BEM Ta30B. 3aK0H
ABoraapo

Brruncaenust 00b€Ma, KoJIM4ecTBa
BEIL[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WA 00BEMY

Brrunciaenuss 00bEMOB ra3oB O
YPaBHECHHIO PEaKIMU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHUI Ta30B

dusnyeckre 1 XUMHUUECKHE CBOMCTBA
BOJIBI

CocraB ocHoBauuii. [lousatue 00
AHAUKATOpax

Bona kak pacTBopuTeh.
Hacplennbie 1 HEHACHIIIICHHBIC
pactBopbl. MaccoBast 10J1sI BEIIECTBA
B PacTBOpE

[IpakTudeckas padora Ne 5 mo Teme
«IIpuroToBiieHrEe pacTBOPOB C
onpeaeaEéHHON MacCOBOM 10Jen
pacTBOPEHHOTO BEIIECTBA»

Kontponsnas padora Ne2 o reme
«Kucnopox. Bogopon. Bona»
Oxcuppl: cocTaB, Kilaccu(uKanys,
HOMEHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e

Bbub6muoreka [IOK
https://m.edsoo.ru/ff0d55a0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6muoreka [IOK
https://m.edsoo.ru/ff0d59e2

bub6muoreka [IOK
https://m.edsoo.ru/ffod5b40

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

Bbu6moreka [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[Tonydyenue nu XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX 1
aM(pOTEPHBIX OKCHJIOB

OcHoBaHus: cocTaB, Ki1accuduxaus,
HOMEHKJIaTypa

[Tonydyenue u XuMHYECKHUE CBOMCTBA
OCHOBaHUM

Kucnotsr: cocras, kinaccuduxamus,
HOMEHKJIaTypa

[Tonydyenue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Comnu (cpenHue): HOMEHKIATYpa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHUE
CBOMCTBa

[Ipaxtuyeckas pabota Ne 6. Pemenue
IKCTIIEPUMEHTAIBHBIX 33124 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIUHEHUI

I'eneTnueckas CBA3b MEXKIY
KJIACCaMH HEOPTraHUYECKUX
COoeJUHEHUN

O000111eHNE U CUCTEMATU3ALML
3HAHUH

KonTponbaast padora Ne3 o Teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHnit"

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [IOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

but6mmoreka [IOK
https://m.edso0.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

Bbu6muoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6muorexa [IOK
https://m.edsoo.ru/00ad9ch2

bu6mrorexka [JOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[lepBbie MOMBITKU KIacCUPUKALTUU
XUMHUYECKHX 1eMeHTOB. [IoHsATHE O
IPYIIAX CXOIHBIX 3JIEMEHTOB

[Tepuonuueckuii 3aK0H 1
[lepuoauueckas cucteMa
XUMHUYECKHX dy1eMeHToB []. 1.
MeHnpeneeBa

[Tepuoasl, rpynmbl, MOATPYIIIIHI

Crpoenne atomoB. CocTaB aTOMHBIX
anep. M3oTonsl

Crpoenue 351eKTpOHHBIX 000JI0UeK
aToMoB 311eMeHTOB [lepuonuueckoit
cuctemsl /1. 1. MenpaeneeBa

XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. .
Menpeneesa

3unauenue Ilepuonnyueckoro 3akoHa
JUISL pa3BUTHUS HAYKHU U NIPaKTUKU. [l
N. MenneneeB — y4€Hbld, IEgaror 1
rpaKIaHVH
DIEKTPOOTPULIATENBHOCTh ATOMOB
XUMHUYECKHX 3JIEMEHTOB

HNonnag xumuueckas cBA3b

KoBanenTHas IOJIAPpHAsA XUMHUYCCKast
CBA3b

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

Bbub6muoreka [IOK
https://m.edsoo.ru/00ada52c

bu6muorexa [IOK
https://m.edsoo.ru/00ada52c

bub6mroreka [JOK
https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

but6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mrorexka [JOK
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mrorexka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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KoBanentHas HenossspHas
XUMHYECKasl CBSI3b

CreneHb OKHCICHUS

OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC
peaxIuu

OKMCIINTEIIN ¥ BOCCTAHOBUTEIIN

KoHnTtponbHas padota Ne4 o Teme
«Crtpoenue atoma. XuMHUECKast
CBSI3b»

PesepBHeliil ypok. O6001ICHNE U
CUCTEMaTH3aIlMs 3HAHUI
Pesepsublil ypok. O6001IeHNE 1
CHUCTeMaTH3alus 3HaAHUI
PesepBHelitl ypok. O000IICHHE 1
CUCTEeMaTH3aIlHs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

68

bu6muoreka [IOK
https://m.edsoo.ru/00adaab9

bub6muoreka [IOK
https://m.edsoo.ru/00adae28

bubmuorexa [IOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

but6mmorekxa [IOK
https://m.edsoo.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6muoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne
n/n

Tema ypoka

[Iepnonnueckuii 3aK0H.
IIepuoanueckas cucreMa
XUMHYECKHX deMeHToB /I, H.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XUMUYECKHUX IEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanust 1 HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

Buabl XUMUYECKOM CBSA3U U THIIBI
KpPUCTAJUIMUECKUX PEHIETOK
KonTtponsnas padota Nel mo teme
«IToBTOpEHue u yriryoieHue
3HAHHU OCHOBHBIX Pa3/eioB Kypca
8 kiacca»

Knaccuduxanus XuMuaeckux

peaKuHﬁ 110 pa3JIMYHbIM IIPU3HAKAM

[ToHATHE O CKOPOCTH XMMHUYECKOMN

pCaKuuru. IToHsATHE O TOMOTEHHBIX U

TCTCPOICHHLIX PCAKIUAX

[TonsiTe 0 XUMUYECKOM
paBHOBecuH. DaKTOPbI, BIUSIONINE

Koau4decTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTHYeckue
padoTbl

JlaTa
U3yYeHUs

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmorekxa [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bub6mmoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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14
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17

Ha CKOPOCTb XUMHUYECKOU pEaKINu
Y TI0JIO)KEHUE XUMHUYECKOTO
paBHOBeECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJILHBIC PEAKITUH

Teopust 3NEKTPOAUTUYECKOMN
JUucCconualnmu. CuIbHBIE U cna6me
3JIEKTPOJIUTHI

HNounHble ypaBHEHUS peaKknid

XHWMHWYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE IIPEACTaBICHUI
00 JIEKTPOJIUTHYECKOI
JUCCOLMALUU

XUMHUYEeCKHE CBOMCTBA COJICH B
CBETE MPECTABICHHUNA 00
INEKTPONUTHIECKON TUCCOIUALIAN

[Tonsarue o rumponuse conen

O0001EeHHUE U CUCTEMATU3ALMS
3HAHUH

[TpakTrueckas padota Ne 1.
«Pemienne sxkciepruMeHTaTbHbBIX
3a1auy»

Kontponsnas padora Ne2 o reme
«DNeKTPONUTHYECKAs
aucconuanys. XuMHYecKre
PEaKnuy B pacTBOPAX»

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

Bbub6muoreka [IOK
https://m.edsoo.ru/00adcd68

but6mmorexa [IOK
https://m.edsoo.ru/00add448

but6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bubmuoreka [IOK
https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmorekxa [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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20
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22
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24

25

26

OO01as xapaKTepuCTHKa rajJoreHoB.
XUMUYECKUE CBOMCTBA HA PUMEPE
XJjopa

XnopoBoaopoa. CoJisiHast KUCHOTA,

XUMUYECKHE CBOMCTBA, MOJTYUYEHHUE,
MPUMEHEHHE

[IpakTuyeckas padota Ne 2 o reme
«ITomyueHue COJISTHON KUCIIOTHI,
M3y4YeHHE €€ CBOUCTBY
Brruucnenus mo ypaBHeHUSIM
XUMHYECKHUX PEAKUU, €CJIU OAUH
Y3 PEareHTOB JIaH B U30BITKE

OO1mmast xapaKTepUCTHKA 3JICMEHTOB
VIA-rpymiib

AnnoTponHbsle MOAU(UKALIUN CEPBHI.

Haxoxnenue cepsl u e€
COEIMHEHUN B MPUPOJIE.
XUMUYECKUE CBOMCTBA CEPbI
CepoBoaopoj, CTpOCHHE,
¢u3nUecKre 1 XUMUYECKHUE
CBOWCTBa

Oxcunpl cepol. CepHasi KUCIIOTa,
duznyeckrue 1 XuMHU4YeCKue
CBOICTBA, TPUMEHEHUE
XHUMHUUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE IIPOMBIIIIEHHOTO CII0c00a
MOJIyYEHUS] CEPHOM KUCIIOTBI.
XHUMHUYECKOE 3arpsi3HEHNE

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

but6mmorexa [IOK
https://m.edsoo.ru/00ade104

bu6muoreka [IOK
https://m.edsoo.ru/00ade348

Bbub6moreka [IOK
https://m.edsoo.ru/00ade488

Bbub6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmorekxa [IOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo0.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

Bbub6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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33

34

OKpYKaloIIeu cpeabl
COEJIMHEHUSIMH CEPBI

Brraucnenne MaccoBoM q0Iu
BBIX0JIa IPOJYKTa PEAKLIUH

OO6m1as xapakTepHuCTUKa YJIEMEHTOB
VA-rpynnsl. A30T,
pacupoCTpaHeHUe B PUPOE,
duznyecKkrue 1 XUMHUIECKUE
CBOMCTBA

AMMHuak, ero (puznyeckue u
XMMHUUYECKHE CBOMCTBA, MOITyYEHHE
U IPUMEHEHUE

[TpakTrueckas padota Ne 3 o Teme
«Ilonyyenue aMmMuaka, u3y4eHue
€ro CBOWCTB)»

A3oTHas KucioTa, e€ puznyeckue u
XMMHUYECKHE CBOMCTBA

Hcnonp3oBaHne HUTPATOB U COJIECH
aMMOHUS B KQUECTBE MUHEPATbHBIX
ynoopenuit. XuMnieckoe
3arps3HEHUE OKpY Karollel cpeibl
COCJTMHCHUSIMH a30Ta

®docdop. Oxcua pocdopa (V) u
dbocdopHas kucinoTa, puznyecKue u
XMMHUYECKHE CBOMCTBA, MOJIyuYeHHUE

Hcnonp3oBanue pocdatos B
Ka4eCTBE MHUHEPAIbHBIX

bu6mmorekxa [IOK
https://m.edsoo.ru/00adec8a

Bbub6muoreka [IOK
https://m.edsoo.ru/00adeeab

Bbub6moreka [IOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edso00.ru/00adf180

bu6mmorekxa [IOK
https://m.edsoo0.ru/00adf306

bubmuorexa [JOK
https://m.edso0.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

Bbub6mmoreka [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yaoOpeHui. 3arps3HeHHe
pUpoAHOi cpenbl pocharamu

Yraepon, pactipocTpaHEHHE B
PO, PACTIPOCID bubmuorexa [JOK

1
npUpoJe, PU3NIECKHE U https://m.edsoo.ru/00adfd9c

XHMHUYECKUE CBOMCTBA

Oxcunpl yraepona, ux Gpusndeckue

U XUMHUYECKHE CBOMCTBA.
bu6muoreka [IOK

1
OKONOTHYECKHE NPOOIEMEL, https://m.edsoo.ru/00adfebe

CBsI3aHHBIC C OKCHUIOM yTJIepoa
(V)
Bbu6moreka [IOK

YronbHasg KACIIOTA U €€ CO 1
FOMbHAT KUCIOTA 1 Jm https://m.edsoo.ru/00ae006¢c

[TpakTrueckas padota Ne 4 o Teme

"ITonmyueHue yrieKuciIoro rasa. 1 1 bu6nmoreka [JOK
KauecTBeHHas peakuus Ha https://m.edso0.ru/00ae027e
kapOoHaT-uoH"
[TepBoHauanbHBIE MOHATHUS 00
OpraHWYECKHX BEIIECTBAX KaK O 1 Bubmmorexa [JOK

P https://m.edsoo.ru/00ae054e
COCMHEHUIX yIiiepoaa
Kpemnnii u ero coenuHenns 1 bubmmorexa [OK

P https://m.edso0o.ru/00ae080a
[IpakTuyeckas paGora Ne 5.
Pemrenne skcnepruMeHTaNbHBIX 1 1 bubnmoreka [JOK
3a1a4 o teme «Bakuenme https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHEHUS»
KonTponbaas padora Ne3 o teme

. bubmuotexa [JOK

«Baxxnenme HeMeTauTbl U UX 1 1

https://m.edsoo.ru/00ae0el8

COCAUHCHUA»


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO61mas xapakTepuCcTHKa
XUMHUYECKHUX IEMEHTOB —
MeTasuioB. Meraynueckasi CBA3b U
MeTaJuIMuecKasi KpucTauimuecKas
pemérka. Pu3nmveckKre CBOMCTBA
METAJIJIOB

XHUMHUUYECKUE CBOMCTBA METAJLIOB.
DNEKTPOXUMHUYECKUHN P
HaIpsHKEHUN METAJUIOB

OO61me crocoObI MOTyYeHUs
MeTaioB. CriaBel. BeraucieHus
110 YPaBHEHHSIM XUMUYECKUX
peaxiui, ecu OJJUH U3 PeareHToB
COJICPIKHUT IPUMECH

IlonsTue o KOppO31Hn MCTAJJIOB

[Ienounble METaIBI

OKcubl U THAPOKCHIIBI HATPUS H
KaJInsg

[Ienouno3eMeabHbBIE METAJIbI —
KaJIbIUNA 1 MarHui

Bakueiime coequHeHU KaIbINA

0O0001IeHNE U CUCTEMATA3 AL
3HAHUU

JKEcTKoCTE BOIBI U CIIOCOOEI €€
YCTpaHECHUS

bu6mmorekxa [IOK
https://m.edsoo.ru/00ael103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bubmuorexa [JOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
https://m.edso0.ru/00ae14b2

Bbu6muoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmorekxa [IOK
https://m.edsoo.ru/00ae15e8

but6mmorekxa [IOK
https://m.edsoo.ru/00ael5e8

bubmuorexa [JOK
https://m.edsoo0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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62

[IpakTuueckas pabora Ne 6 o Teme
"YXEcTKOoCTh BOABLI M METOMLI €€
ycTpaHeHus"

AmoMuHUH

AMpoTepHbIe cBONCTBA OKCUIA U
TUAPOKCHUIA

Keneso

OKcuIbl, TUIPOKCHIBI U COTH
xenesa (1) u xenesa (1)

O00011eHHUE U CUCTEMATU3ALMS
3HaHUHN

[TpakTrueckas pabota Ne 7.
Pemrenne skcniepruMeHTAIBHBIX
3a7a4 no reme «BaxnHenmue
METaJUIbl U UX COECTUHEHUS»

Beruucnenus mo ypaBHeHUSIM
XUMUYECKHUX PEaKIUid, €CJIU OJTUH
U3 PEareHTOB JIaH B M30BITKE WITH
COJICPKUT IIpUMecH. Berunciienust
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakiuu

O00011eHrEe ¥ CHUCTEMATU3 AU
3HAHHUI

KonTponbnas padora Ned4 o Teme
«Baxknennme MeTalIbl M UX
COEIUHCHU

bubmuorexa [JOK
https://m.edsoo.ru/00aelae8

bubmuorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86

bu6mroreka [JOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edso00.ru/00ae1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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BemecTBa u maTepuaisl B
IMOBCETHEBHOM KM3HU YeJIOBEKa
XUMHUECKOE 3arpsa3HeHne
OKpYKaroIlel cpeibl

Ponb xumum B peneHun
9KOJIOTMUYECKUX IpodIIeM
PesepBHelit ypok. O60011IeHNHE 1
CUCTeMAaTHU3alHsI 3HAHUH
Pesepsublil ypok. O6001eHNe 1

cUcTeMaTHU3alusd 3HAaHUUI

PesepBHelit ypok. O6001IeHNHE 1
CUCTEeMaTH3allHs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME
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bu6muoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmorekxa [IOK
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https://m.edsoo.ru/00ae0d0a
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but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1. Tabpuensu O. C. Xumus. 8 knacc: yaeOHUK 715 00111e00pa30BaTEIbHBIX OPTaHU3AIHN
/ O. C. I'abpuensu, 1. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2020

2. Taopuensn O. C. Xumus. 9 kiacc: yueOHUK 17151 00111e00pa3oBaTeIbHBIX OPraHu3aii
/ 0. C. I'abpuensu, 1. I'. Octpoymos, C. A. CnagkoB. — M.: [IpocBemienue, 2021

3. Tabpuensa O. C. Xumusi. Metoandeckoe nocodue i § kiacca yaeOHoe nocodue s
obuieoOpazoBarensubix opranmzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. T'.
OctpoymoB. — M.: IIpocsemenue, 2019

4. Tabpuensu O. C. Xumus. COOpHHK 33/1a4 U YIIpaKHEHUH. 8 Kilacc: yuebHoe mocodue
st odmeodpazoBarensubix opranmszanmii/ O. C. INabpuensia, U. B. Tpurybuak M.:
IIpoceemenue, 2019

METOAUYECKHUE MATEPHAJIbBI 1JIAA YYUTEJIA

1. I'abpuensn O. C., OctpoymoB U. I'. HacronbHas kaura yuutens. Xumus. 9 K 11.:
Meroaundeckoe mocooue. — M.: JIpoda, 2002—2003.

2. Xumus. 9 x 1.: KoHTpOopHBIE U TpoBepodHbIe padoThl K yueonuky O. C. ['abpuensHa
«Xumus. 9» / O. C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [lpoda,
2003—2005.

3. I'abpuensn O. C., Bockoboitnukosa H. I1. Xumus B Tectax, 3a1a4ax, ynpaxHeHusx. 8—9
k1. — M.: llpoda

4. KoHTposabpHO-U3MepuTenbHble Matepuansl. Xumus. K yuebuuky 'abpuensna O.C. 9 knace
coctaBurenb H.I1. Tpoerybosa M: BAKO 2011

5. COOpHUK KOHTPOJBHBIX PabOT IO XUMHUU. 9 Kiacc, noa penakuuei 'abpuensna O.C. M:
Hpoda 2003-2005.

6. Ps60B. M. A Tectsl no xumuu Kk yuebuuky O.C. ['abpuensna» Xumus. 9 kinace» M.
Ok3amen.2009.

7. A.M. Paneukuii B. I1. T'opiikosa. /lutakTrueckuii Matepuani no xumuu 8—9 knacc. M:
[Ipocsenienue 2000

8. .. ltpemmuep. Tectsl, Bonpockl u oTBeTH o Xxumun 8—11 kinace M: IIpocBerienne
2000

9.KontponbHo-u3meputenbHble Matepuansl. Xumus. K yueonuky I'abpuensna O.C. 8 knace

cocrasurens H.IL. Tpoerybosa M: BAKO 2010

10.COopHHUK KOHTPOJBHBIX padoT 10 XUMUH. 8 Kiace, moa peaakuuent ['abpuensna O.C.M:
Hpoda 2008.

11.Ps60B. M.A Tectsl o xumuu K yueOnuky O.C. 'abpuensna «Xumus. 8 kimace» M.
Ox3amen.2009.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1. http://www.alhimik.ru. TIpencraBieHbl pyOpUKH: COBEThI AOUTYPUCHTY, YIUTEITIO

XMMUH, CIIPABOYHUK (OYeHB OOJIbIIast MoA00pKa TaOJIHII U CIPABOYHBIX MaTEPHAJIOB),
BeceJasi XUMUsl, HOBOCTH, OJIMMIIMA/IbI, KyHCTKaMepa (Macca HHTepECHBIX
HCTOPUYECKUX CBEJCHUH).

2. http://www.hij.ru. Xypuan «Xumus U )KHU3HBY» MOHATHO U 3aHUMATEIHHO

pacckasbpiBaeT 000 BCEM HHTEPECHOM, YTO POUCXOIUT B HAYKE M B MUDPE, B KOTOPOM
MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHbIi )ypHAT «XUMHKH U
XHMHESD), B KOTOPOM IPEICTABIEHO MHOXECTBO

OTIBITOB 10 XUMHUH, 3aHUMATEILHONW MH(POPMAIINH, TIO3BOJISIONICH YBICUb YIYCHUKOB

HKCIIEPUMEHTAIBHON YaCThIO TIPEJIMETA.
4. http://c-books.narod.ru. BceBo3morkHast auTeparypa o XuMuH.
5. http://www.drofa-ventana.ru. M3BecTHoe M31aTEIBCTBO YUEOHOM JTUTEPATYPHI.

HoBHHKH Hay4HO-TIOMYJISIPHBIX U 3aHUMATEIBHBIX KHHT 110 XUMHH.
6. http://1september.ru. Xypuan mis yauteneit u He TOJIbKO. BobIIoe KOTHUECTBO

paboT yUEHUKOB, B TOM YHUCIIC M UCCIIE0BATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJIBHBIN MOPTAI CO
CCBUTKaMH Ha 00pa30BaTesIbHbIC CANTHI 10 XUMUH.

8. www.periodictable.ru. Coopauk crateit 0 XAMHYECKUX dJIEMCHTAX,

WUTIOCTPUPOBAHHBIN 3KCIEPUMEHTOM

[IOKYMEHT MOATMWUCAH 3MEKTPOHHOW MNOANUCHIO
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CAHKT-NETEPBYPTA, KanMmbikoBa lanvHa AHapeeBHa, AMPEKTOp
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