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MOSACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMUHM Ha YPOBHE OCHOBHOT'O O0IIIET0 0Opa30BaHUs COCTABJICHA Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
obmiero obOpaszoBanusi, npeacraBiaeHHbIx B PI'OC OOO, a Takxke Ha OCHOBE (eaepanbHOU
paboueli mporpaMMbl BOCTIMTAHUSL U ¢ YYETOM KOHIEMIIUU MpEnojaBaHus yueOHOTo Mmpeamera
«Xumus» B 00pazoBaTeIbHbIX opranu3anusx Poccuiickoit @enepanun.

[IporpaMmma 1o xumuu Aa€T MPEACTaBICHHUE O IENIX, OOIIed cTparerud OOy4YeHus,
BOCIIUTAHUS U Pa3BUTHUSI OOYyYAIOIIUXCA CPEICTBAMU YYEOHOrO MpEeAMETa, YCTaHaBJIMBACT
o0s13aTeIbHOE TIPEAMETHOE COJIEpIKAHUE, MPEeIyCMaTPUBACT paclpe/eieHUe ero Mo KjiaccaM U
CTPYKTYPUPOBAHHUE TI0 pa3jieiaM U TeMaM MPOTPaMMBbl [0 XUMHUH, OTIPEIEseT KOJTUISCTBEHHbBIC
U KAuYeCTBEHHBIC XaPAKTEPUCTHUKU COJCPKAHUS, PEKOMEHIyEeMYIO IMOCIEeI0BaTEIbHOCTh
W3YUYEHUS XUMUU C YIETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKHA y4eOHOTO
mpoIiiecca, BO3PAaCTHBIX 0COOEHHOCTEH 00YUarOIIUXCs, ONPEACIISICT BOZMOXXHOCTH TIPEAMETa IS
peanuzanuu TpeOOBaHUM K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001iero oOpa3oBaHHs, a Takke TpeOOBaHUM K pe3ysibTaraM OOy4YeHus
XUMHUU Ha YPOBHE IIeJIeH M3Y4YEHUs MPEeJAMETa U OCHOBHBIX BHJOB YYEOHO — MO3HABATEIbHOMN
JESTETLHOCTH 00yYaroIerocsi Mo OCBOCHUIO YUeOHOTO COICPIKAHUS.

3HaHWE XUMHUU CITY>KUT OCHOBOM JIsi (hOPMHUPOBAHUS MUPOBO33PEHHS 00yUarONIerocsi, ero
MPEACTaBACHUNA O MaTepHAIbHOM EIMHCTBE MHpPa, BAXKHYIO POJb HUrparT (HopMUpyeMmbie
XUMUEH MPEeICTABICHHS O B3aUMOTIPEBPAIICHHUSIX YHEPTUU U 00 IBOJIOLUU BEIIECTB B IPUPOJIC,
0 MYTSX pelieHus rI00adbHBIX MPOOJEeM YCTOWYMBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBO,
SHEPTETHUYECKOM, MUIIEBON U IKOJIOTHYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHS.

N3yueHne xumMuu:

CIOCOOCTBYET pealin3allii BO3MOXHOCTEH ISl CaMOPa3BUTHUSL U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ o0IIel U (yHKIIMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CHOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHOM  JEeSTeNIbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUW, HEOOXOJMMBIX KaK B TIIOBCEJHEBHOM IKM3HU, Tak M B
npodecCuoHAIbHOMN AESITeNbHOCTH;

3HAKOMHUT €O CHeNU(UKONH HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIIJa HAa €IMHCTBO HPUPOABI M  YEJIIOBEKAa, SBIIAETCS OTBETCTBEHHBIM 3TAllOM
B (hOPMHPOBAHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

CrocoOCTBYyeT (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTeCTBEHHO-HAyYHBIM
3HaHMUSM, K TPHUPOJAE, K YeIOBEKYy, BHOCHT CBOM BKJIaJ B HKOJIOTMYECKOe OOpa3oBaHUE
o0ydJaronuxcsi.

JlanHble HarpaBjeHHs B OOyYE€HUM XUMHH OOECHEeUYMBAIOTCS CIENU(PHUKON ColepiKaHus
y4eOHOr0 TpeaMeTa, KOTOPBIH SBISIETCS TENaroruiyeckd aJarnTUPOBAaHHBIM OTPaKEHUEM
0a30BOIi HAYKW XUMHH HA ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEro 0o0pa3oBaHUs OPHUEHTHPOBAH Ha OCBOCHUE
00y4aroNMMHUCs CHCTEMbI IIEPBOHAYAIILHBIX MOHATHA XUMHUH, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OT/AEJIbHBIX 3HAYUMBbIX MOHITUN OPraHUYECKOU XUMHUH.

CtpykTypa cojepaHHusi MPOTpaMMBbI M0 XUMUU CHOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona k e€ mzyueHuto. CoaepkaHue CKIIAJIbIBA€TCS U3 CUCTEMbI MOHSATUNA O XHMHUYECKOM
JJIEMEHTE W BEHIECTBE M CHUCTEMbI TMOHATUH O XUMHUYecKoW peakiuu. O0e AT CHCTEMBbI
CTPYKTYPHO OpraHU30BaHbl MO TMPHUHIMIY NOCIEAOBATEILHOTO PA3BUTHS 3HAHWNW HA OCHOBE
TEOPETUUYECKUX MPEACTABICHUIN Pa3HOTO YPOBHS:
aTOMHO -MOJIEKYJISIPHOT'O YYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona /J[. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;
Y4YEHUS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;
— TpeAcTaBiIeHUN 00 IEKTPOIUTHUECKON TUCCOLUAIIMK BEUIECTB B paCTBOPAX.



TeopeTnueckre 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU TIOJYYEHHBIX H
OCMBICJIEHHBIX (DAaKTOB, pa3BHBAIOTCS IOCJIEIOBATENBHO OT OJHOIO YPOBHS K Jpyromy,
BBINOJIHAA (DYHKUMU OOBSICHEHUS M IPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TIOJyUYEHHUS U3YYaeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl O XUMHUHM CIIOCOOCTBYET (QOPMUPOBAHMIO MPEACTABIECHUS O
XUMUYECKON COCTAaBJIAIOIICH HAy4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW IpUPOJIBI,
LEHHOCTHOT'O OTHOILIEHHS K HAay4yHOMY 3HAaHUI0O M METOJaM Io3HaHUs B Hayke. l3yudenue
XUMHUH TPOUCXOJUT C TMPUBIICYEHUEM 3HAHUW M3 paHee M3YUYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxpyxaromui Mup», «buosorus. 5—7 kimacce» u «Pu3nKa. 7 KIace.

[Ipn u3yyeHun XMMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHMUYECKOM HAYKH Kak
001acTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO
M3 KOMIIOHEHTOB MHMPOBOH KyJIbTYypbl. 3ajaya y4eOHOro MpeaMeTa COCTOUT B (pOpMHUpPOBAHUU
CUCTEMbl XMMHMYECKUX 3HAHUN — BaKHEWIIUX (aKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOXKEHUM, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
MPUOOIIEHUH K HAyYHBIM METOJIaM MO3HAHMS MPU W3YUYEHHUH BEIECTB U XUMHUYECKUX PEaKLUid,
B (OpMHpPOBAHMM M pPA3BUTHM [O3HABATENbHBIX YMEHHUH M HMX TNPUMEHEHHU B Yy4eOHO-
MO3HABATEIBHON U y4eOHO-MCCIIEI0BATENIbCKON AEATEIbHOCTH, OCBOCHUH TPaBHUII 6€30MacCHOTO
oOpallleHUs ¢ BEeIeCTBAMHU B MMOBCEIHEBHOM KU3HU.

[Ipy w3yyeHMM XMMHUM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs Ba)KHOE 3HAYCHUE
MpHOOpENU Takue LEeIH, Kak:

— ¢opMUpOBaHNE HMHTEIUIEKTYalbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYHUYECTBY, CaMOCTOSITEIIbHOMY MPHUHATHIO PEIICHUM, CIOCOOHON aJanTHpOBaThCA K
OBICTPO MEHSIOLIMMCS YCIOBUSM JKU3HU;

— HAIlpaBJIEHHOCTh OOY4YeHMsI Ha CHUCTEMaTH4ecKoe IpHoOleHne oOydaromuxes K
CaMOCTOATEIbHOM  IO3HABAaTENbHON  JIEATENBHOCTH, HAay4YHbIM  MeETOoJaM  IIO3HaHWUs,
(GOopMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecriedeHne yCIOBHM, CIOCOOCTBYIONIMX HPUOOPETEHUI0 OOYy4arolmMMUCA —OINbITa
pa3HOOOpa3HOM NIEATENIbHOCTH, MO3HAHMS M CaMOIO3HAHUS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI1I ), UMEIOIINUX YHUBEPCAIbHOE 3HAUEHUE /sl pa3IMUHBIX BUI0OB JAEATEIbHOCTH;

— ¢opmupoBanue 001el pyHKINOHAIBHON U €CTECTBEHHO — Hay4YHOM IpaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIEro MHpa, UCHOJIb3Yysl 3HAHUSA U
OIBIT, TOJYYEHHbIE NPU H3YYEHUU XUMHM, HPUMEHATh HUX INpPU pEIIeHuu MpodieM B
MIOBCETHEBHOM KU3HU U TPYAOBOM IESATEIBHOCTH;

— ¢opmupoBaHHe y 00ydYaIOUIMXCS TYMAHUCTUYECKUX OTHOLICHHWM, NOHUMAaHUS LIEHHOCTU
XMMHUYECKUX 3HAHUN I BBIPAOOTKH SKOJIOTMYECKH I1€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYZOBOH NEATENBHOCTH B LENAX COXPAaHEHMs CBOETO 3JI0POBBbS M OKpYXarolled MpUpOIHOM
cpebl;

— pa3BUTHE MOTUBALMU K O0YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCITUTAHHIO
Ha OCHOBE YCBOCHMsI OOIIEYETIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodusist 1 HaPaBJICHHOCTH JaJbHENIIIEro 00yYeHUsI.

OO1miee 4nciI0 YacoB, OTBEACHHBIX Ul M3YyYEHHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanusi, coctabiser 136 yacos: B 8 kiacce — 68 vacoB (2 yaca B Hezien0), B 9 kinacce — 68
4yacoB (2 yaca B HEJZIEI0).

COIEP KXAHUE OBYYEHUS
8 KJIACC
IlepBoHayabHbIE XUMHYECKUE TOHATHS
[Ipenmer xumuun. Ponbp XxuMuM B KM3HM 4eloBeKa. XUMHUS B CHUCTeMe Hayk. Tema u
BemiecTBa. DPu3nuecKue CBOWCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. llonstue o
METO/IaX TIO3HaHMs B XUMHH. YucThie BemecTBa U cMecu. CriocoObl pa3IeieHusI CMECEH.



ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE dJeMEHThl. CHUMBOJIB XUMHUYECKUX DIIEMEHTOB.
[IpocTele u citoxkHbIE BeMEeCTBAa. ATOMHO — MOJIEKYJISIPHOE YUEHHE.

Xumunueckas ¢popmyiia. BareHTHOCT aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemiecTB. OTHOcuUTeNlbHas atroMHas macca. OTHOCHUTENbHAash MOJIEKYJIpHas Macca.
MaccoBas 10751 XUMHUYECKOTO JIEMEHTA B COSAUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmMocBs3b KOJIMYECTBA, MACChI U YKCIIA
CTPYKTYPHBIX €IUHHUI] BemiecTBa. Pacuérel mo popMynaM XUMUYECKUX COCTUHEHUH.

Ou3nYecKue M XHUMHUYECKUE SIBJICHUA. XHUMUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukaius XUMUYECKUX peaKIui
(coenuHeHus1, pa3noKEHUs, 3aMEIIEeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TMOCYJIOH, MpaBWiIaMH pabOThl B JTa0OpaTOpUH M MpUéMamu
oOparieHusi ¢ JabopaTOpHBIM 000OPYIOBAaHMEM, M3YyUYCHHE W OMHUCAHUE (PU3NUYECKUX CBOWCTB
00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOmoAcHHE (u3ndyeckux (IMJIaBICHUE BOCKA, TasHUE
JbJla, pacTUpaHUE caxapa B CTYNKe, KUTIEHWE U KOHACHCAIUs BOJbBI) U XUMUUYECKUX (TOpeHUE
CBEUHM, MPOKAJUBAHHE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHUE MeJla C KHUCJIOTOW) SIBJICHUM,
HaOII0JIEHWE U OMMCAaHHUE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX Peakiuil (paziokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJOpUIOM Oapus, pasnoxkenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3aUMOJIEHCTBHE jkene3a ¢ pacTBopoM conu meau (II), msydenume cmocoOoB
paszeneHus CMecei: C TOMOIIbK MarHuTta, (UIBTPOBAHME, BBITIAPUBAHME, AUCTUILIALINS,
XxpoMartorpadusi, MPOBEJACHUE OUYUCTKH TIOBAPEHHOM COJIM, HAOMIOJACHUE U OMHCaHHE
pe3yJIbTaTOB TPOBEJACHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE
MoJiesieil MOJIeKyJ (I1apoCTEPKHEBBIX ).

Baxueimme npeacTaBuTe/ i HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmeck razos. CocraB Bozayxa. Kucnopom — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxzaenue kuciaopona B mpupoje, Gu3nyecKkue U XUMUYECKHUEe CBOMCTBA (peaKiMKu TOPEHHUS).
Oxcupnpl. Ilpumenenue kucinopoga. CrnocoObl TONydeHHs KucCIopojaa B Jjaboparopuut U
npomelnieHHocTH. KpyroBopoT kucnopona B npupoje. O30H — amioTponHas Moaudukanus
KHUCIIOpOJa.

TeroBoit 3pdexT XuMHuyeckoll peakiuu, TEPMOXUMHUYECKHUE YpaBHEHHUS, D3K30- W
SHAOTEPMHUUYECKUE peakiuuu. TOINMBO: yroiab W METaH. 3arpsA3HEHUE BO31yXa, YCHICHHE
napHUKOBOTO 3 dexTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocroe BeniecTBo. HaxoxxaeHue Bogopoa B mpupoe, Pu3ndeckue
Y XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI MosydeHus. KucioTsl u conu.

Momnsipablii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YPAaBHCHUSIM.

Oduznueckue cBoMcTBa BoJbl. Boma kak pactBoputenb. PactBopwl. HackllieHHble u
HEHACBHIIIEHHbIE PacTBOphl. PacTBOpMMOCTh BelIecTB B Bojae. MaccoBas J0Jsi BEUIECTBA B
pactBope. XuMU4eckue cBoiicTBa Bojbl. OcHOBaHMSA. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yesnoBeka. KpyroBopor BoIbl B mpupoje. 3arpsi3HeHHE NPUPOAHBIX BoJ. OXpaHa M OYUCTKA
MIPUPOJIHBIX BO/I.

Kiaccudukarmus Heopranmyeckux coeaumHeHuid. Okxcuapl. Kiaccudukammss OKCHIOB:
coneoOpa3zytoniue  (OCHOBHbIE,  KHCIOTHBbIe, amQOTEepHbIE) H  HecoJieoOpasyrolue.
Howmenkiarypa okcuaoB. @u3nyeckue U XUMUYECKHE CBOMCTBA OKCUIO0B. [lomydenne okCuaoB.

OcHoBanusi. Kmaccudukarmuss ocHOBaHW: IMIENOYM UM HEPACTBOPUMBIE OCHOBAaHMS.
Homenknarypa ocHoBanui. PU3WYECKHME M XUMHUYECKME CBOMCTBAa OCHOBaHWM. [lomydeHue
OCHOBAHUH.

Kucnorel. Knaccuduxamus xucnor. Homenknarypa kuciaor. @usnueckue U XUMHYECKHUE
cBoiicTBa KucioT. Psa akruBHoct metamuioB H.H. bekerosa. I[lonyuenne kucior.

Comu. Homenknarypa coneil. @usnyeckue M XUMHUYECKHe cBoiicTBa coiyied. [lomyuenue
COJICH.

['enernueckas CBSI3b MEXKIY KJIACCAMU HEOPIraHUYECKUX COCTUHEHUM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEENICHUE COJIEpPKaHUsl KHUCIOpOoAa B BO3AyX€E, MOIYy4YEHHE, COOMpaHUeE,
pacro3HaBaHUWE W H3Y4YEHHE CBOMCTB KHCIIOPOJa, HAONIOJACHUE B3aUMOJCUCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHHUS M MIPEKpalleHus: ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMi OKCHJIOB W OINHUCAaHWE HX CBOWCTB, IMOJYy4Y€HHUE, COOMpAaHHE, pPACIO3HABAaHHUE WU
M3y4YeHHEe CBOMCTB BojopoAa (TropeHue), B3auMmojeicTBue Bojopona ¢ okcuaom menu (II)
(BO3MOXHO HCIIOJIB30BaHUE BUICOMATEPHANIOB), HAOMIOACHIE 00pa3lloB BEIIECTB KOJIMUYECTBOM
1 Monb, nccienoBaHne OCOOEHHOCTEM PACTBOPEHMSI BEIIECTBC Pa3IM4YHON PacTBOPUMOCTHIO,
IIPUTOTOBIICHHE PACTBOPOB C OIPEAEIEHHOW MAacCOBOM [0JIEM PpacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJIBl C MeTaulaMU (HAaTpueM M KajblKeM) (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEpUAJIOB), UCCEI0BaHNE 00pa3l0B HEOPraHMYECKUX BEIECTB Pa3jIMYHbIX KIJIACCOB,
HaOII0/IeHNe M3MEHEHMsI OKPAaCKM WHIUKATOPOB B PACTBOpaxX KHUCIOT U IIENOYed, U3ydeHHUe
B3auMozeiicTBust okcuna meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHUCIOT C MeETalaMH,
peaKkuuii HEeUTpaln3alvK, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OJIHOIO
METajula JIPyrUM W3 PacTBOpa COJIM, PEIICHUE OSKCIEPUMEHTAIbHBIX 33/Ja4 MO0 TEME
«Baxnelmue Ki1accbl HEOPraHUYECKUX COCTMHEHUIN.

Ilepuoanueckuit 3axkoH u Ilepuogmyeckass cucremMa xumudeckux djiemenros JI.H.
MenneneeBa.  Crtpoenme  aromoB. Xumuuyeckassi  cBsi3b.  OKHCIUTENBHO — —
BOCCTAHOBHTE/IbHbIE PeaKIIMU

[TepBble MOMBITKU KIacCU(PHUKAIUM XUMUUYECKUX 37eMeHTOB. [ToHSATHE O TpyIax CXOIHBIX
9JE€MEHTOB (IIEJOYHbIE U IIEJIOYHO3EMEIbHbIE METaJlyIbl, TaJOreHbl, WHEPTHBIC Tasbl).
DneMeHThI, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHUIBI.

[lepuognueckuii  3akoH.  llepumommueckas  cucremMa  XMMHYECKHUX  DJIEMEHTOB
J.W. MenneneeBa. KopoTkoneproHas u JUIMHHONIEpHOgHas GpopMbl [lepuoaunueckoii cucTembl
xumnueckux aneMeHtoB .M. Menneneesa. Ilepuonsl u rpynmel. DU3NUECKHNA CMBICIH
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTpoHbl. CTpOEHHUE IIEKTPOHHBIX
o0Ooylouek aromMoB mepBbIX 20 XMMHUYECKMX 3JIeMeHTOB llepuoanueckoil cucTeMbl
J.1. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO JJIEMEHTAa MO €ro IMOJIOKEHUIO B
[Tepuomuueckoii cucreme J1.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJuyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEpUoaam.

3nauenue llepumonnueckoro 3akoHa u Ilepuognmueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKd U TipakTuku. J[.M. MeHeneeB — y4€HbIN U IPakIaHUH.

XuMuyeckas CBSI3b. KoBanenTtHas (monsipHast u HEMoJIIpHAas ) CBSI3b.
DNEKTPOOTPUILIATETLHOCTh XUMUYECKUX dTIEeMEHTOB. IOHHAs CBS3b.
Crenenb okucneHusi. OKHCIUTEIBHO — BOCCTaHOBUTEIbHBIE peakuuu. [Ipoiecchr

OKHUCJICHUSI U BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3y4eHHe OOpa3I[OB BEIIECTB METAIJIOB M HEMETAJIOB, B3aMMOJECHCTBUE THAPOKCHUIA
IMHKA C PaCTBOPAMM KHUCIIOT W IIEJIOYEH, TPOBEAEHUE OIIBITOB, WUIHOCTPUPYIOIIUX ITPUMEPHI
OKHCJIUTEIBHO — BOCCTAHOBUTEIBHBIX PEaKLMil (TOpEeHHE, PEAKIIUU Pa3I0KEHUSI, COETMHEHHUS ).

Mesrcnpeomemnuwie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUU XUMHUHU B 8 KJIaCCE€ OCYILECTBIISIETCS
4yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO — HAy4YHBIX TOHATHHA, TaK U TOHSTHH,
SIBJISTFOLUXCS CUCTEMHBIMU ISl OTACIIBHBIX MPEJIMETOB €CTECTBEHHO — HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO — HAay4YHbIe TOHSTHS: HAy4YHBIA (HaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaNM3,  CHHTE3,  Kiaccuukamusi,  NEePUOAMYHOCTH,  HAOIMIOJCHHWE,  JKCIEPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

@dusuka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaIMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUYECKUM 3aps]l, BEIIECTBO, TeNO, O0BEM, arperatHoe



COCTOSIHHE BEIECTBA, ra3, (PM3WYECKHE BEIWYHHBI, CAUHUIBI W3MEPEHHS, KOCMOC, IIAHETHI,
3BE31161, CotHIIE.

buonorus: dotocuntes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MuHepalibl, TOPHBIE TOPO/IbI, MOJIE3HBIE UCKOMAEMBbIE,
TOTLJIMBO, BOJHBIE PECYPCHI.

9 KITIACC
BemecTBo M XuMHYecKasi peakuust
[lepnomnueckuit  3akoH.  llepumommueckas  cucremMa  XMMHYECKHX — DJIEMEHTOB

JI.1. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOWCTB XMMHYECKHX
JJIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kaaus, KaJIbIUA W WX COCAUHEHUN B COOTBETCTBUM C
IIOJIO’KEHNEM dJIEMEHTOB B llepnonnueckol cucremMe U CTPOEHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJBl XUMHYECKOM CBSA3U. THIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUNA KPUCTAJUIMYECKOW PEIIETKM U BHJA XUMHUYECKOUN
CBSI3U.

Knaccudukanyss m HOMEHKJIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE CBOICTBa
BEILIECTB, OTHOCAILIUXCS K PA3JIMYHBIM KJIaCcCaM HEOPraHMYECKUX COEIMHEHMM, T€HEeTHYeCcKas
CBSI3b HEOPTAHMYECKUX BELIECTB.

Krnaccudukanuss XUMUYECKUX peakIMil MO pa3uyHbIM MPU3HAKAM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B pEaKUMU BEIIeCTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHHIO CTereHel
OKHUCJICHHUS XMMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO Y4acTHUIO KaTaiuzaropa). JK30- U
SHIOTEPMHUUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonarue o ckopoctu xumuyeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusax. [loHATHE O rOMOreHHBIX M TI'eTEpOreHHbIX peakuusax. llomarue o
karanuse. llonatne o XumMuyeckoM paBHOBecHH. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XMMHUYECKON PEAKLUU U TI0JI0KEHNE XMMHYECKOTO PaBHOBECHS.

OKuCINUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, DSJICKTPOHHBIA OajaHC OKUCIHUTEIbHO-
BOCCTAaHOBMTENBHOM peakuuu. COCTaBlIEHWE YPAaBHEHMM OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakxIuii ¢ UCIOIb30BAaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopust 37IEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTBI U HENIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MexaHu3M JUCCOLMALMM BEUIECTB C PA3NIMYHBIMM BHJAMU XUMHUYECKOW CBS3H.
Crenens nuccouuanyy. CUibHbIE U ca0ble AIEKTPOIUTHI.

Peakiiun moHHOro oOmeHa. YcioBUs NMPOTEKAaHUS PEaKIUH MOHHOIO OOMEHa, IMOJIHBIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBoOWCTBa KHUCIIOT, OCHOBAaHHWI U COJIEH B CBETE
NPEICTABICHUN 00 3JEKTPOJIMTUYECKON auccouuanuu. KauecTBeHHBbIE peaklMUd Ha HOHBI.
[TonsiTHEe 0 TUAPOIU3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPUCTAUIMYECKUX PEHIETOK HEOPraHWYeCKUX BEIECTB —
METAJUIOB M HeMeTalsioB (rpadura M anMasa), CJIOXKHBIX BEHIECTB (XJOpHIa HaTpus),
UCCIIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM PpEaKUUMU OT BO3ACUCTBUSA Pa3IMYHBIX
(akTOpOB, MCCIEIOBAHUE DJIEKTPONPOBOJIHOCTU PACTBOPOB BELIECTB, MpOIecca JUCCOLUAIUH
KHUCIIOT, ILIEJoYed M coiledl (BO3MOYKHO HCIIOJIB30BAaHME BHJEO MAaTepUasoB), IMPOBEACHUE
OTBITOB, WIIIOCTPUPYIOUINX MPU3HAKH MPOTEKAaHUS peakluil MOHHOro obMeHa (oOpa3zoBaHUe
ocajika, BBIACICHHE Tra3a, o00pa3oBaHME BOJbI), OIBITOB, WIIIOCTPUPYIOIINX MPUMEPHI
OKHUCJINTEIIbHO — BOCCTAHOBUTEJBHBIX pPEaKMi (TOpeHHe, peakluy Pa3IokKEeHHs, COEAUHEHUS ),
pacIlO3HaBaHUE HEOPraHWYECKUX BEIIECTB C IIOMOLIBIO KAa4EeCTBEHHBIX PEaKIUi Ha WOHBI,
pelIeHne dKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasiibl 4 UX COeAMHEHUS

OOmast xapakTepucThKa TrajmoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
crenieHn okucieHusa. CtpoeHue M (pU3MUECKUE CBONCTBA MPOCTHIX BELIECTB — TaJIOTCHOB.



XHUMHYECKHE CBOWCTBA Ha NpHMeEpe xJopa (B3aUMOAECHCTBHE C MeETalllaMH, HEMETaJUIaMH,
niesiouamu).  Xjopoojgopoa. ConsiHas KHUCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHHUE,
nmpuMeHeHue. JIeNcTBue XJopa W XJIOPOBOAOPOJAa Ha OPraHM3M dYejoBeKa. Baxneinmmue
XJIOPUJIBI U X HAXO0XKJIEHUE B IPUPOJIE.

Oo6mas xapakrepucTuka 31eMeHTOB VIA — rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pU3MUEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOPO/Ia U Cepbl. AJIOTPONHbIE MOAU(DUKAIIMN KUCIOPOAa U Cepbl. XMMUYECKUE CBONCTBA
cepsl. CepoBoaopon, cTpoeHue, (U3MYECKHEe M XUMUYECKHe CBOMcTBa. OKCHIBI CEPbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCHJOB. CepHas KUCIO0Ta, (PU3NYECKHE M XMMHYECKHE CBOMCTBA
(obmmMe kak MpeAcTaBUTENs Kiacca KHUCIOT M crneuuduueckue). XUMHUECKHE PpEeaKlHH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO croco0a MOJMy4YeHUs cepHOM KucioTel. llpuMenenue
cepHoll kuciOThl. CoNM CepHOW KHUCIOTHL, KAdeCTBEHHas peakuuss Ha Cyiab(paT-uOH.
Haxoxnenue ceppl u €€ coeqMHEHUN B NpuUpoae. XUMHUECKOE 3arpsi3HEHUE OKPYIKAIOIIEH
Cpellbl COeIMHEHUSAMHU Cepbl (KUCIOTHBIE JOXK/H, 3arpsi3HEHHE BO3yXa U BOJIOEMOB), CLIOCOObI
€ro NpeoTBPAILCHUS.

OO6mas xapaktepucTtuka 31eMeHTOB VA — rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTEMEeHH OKHUCIEHUsA. A30T, paclpocTpaHeHHEe B Mpupoje, (uU3MuecKkue u
XuMH4ueckue cpoiictBa. KpyroBopot azora B npupojie. AMMHaK, ero (pu3nueckue u XuMHU4ecKue
CBOIiCTBa, mojyueHue U mnpumeHeHue. Comu aMMOHHS, MX (QHU3MYECKUE U XHUMHUYECKHE
cBoiicTBa, mpuMmeHeHue. KadecTBeHHast peakuuss Ha MOHbI aMMOHMs. A30THas KUCJIOTa, €€
noyuyeHue, pu3nyeckrue 1 XuMUYECKUe CBOMCTBA (00IHe Kak MpeICTaBUTENs Kilacca KUCIOT U
cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KayeCTBE MHMHEpAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COeAMHEHUSIMU a30Ta (KHCIOTHbBIE
JOXKJM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOJOEMOB). Docdop, amioTponHbie MOAUPUKAIUU
dbocdopa, husndeckue u xumudeckue cBoiictBa. Oxcun dochopa (V) u pocdopnas kucinora,
¢dbusznueckue W XMMHUYECKUE CBOMCTBa, nosydyeHue. lcnons3oBanue ¢docdaToB B KauecTBe
MUHEPAIBHBIX y100pEeHUI.

O6mas xapakrepuctuka 3meMeHToB [IVA — rpynmnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHUS. YTIEepOo/, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHUE B
npupoje, Gpu3nueckue u XuMudeckue cBoiictra. AyncopOuus. KpyroBopot yriepoaa B mpupo/e.
Oxcuppl yriaepoja, ux Gpu3nyeckue U XMMUYECKHEe CBOWCTBA, JICWCTBHE HA JKUBBIE OPTaHU3MBI,
TIOJTy4YeHHE U TIPUMEHEHHE. JKOJIOTHYECKUE MPOOJIeMbI, CB3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00ANBHOTO MOTEIUICHHUS KIMMaTa, TapHUKOBBIA 3¢ (deKT. YTonbHas KUCIOTa U e€
conu, uX (U3MUECKHe W XMMHYECKHE CBOWCTBA, MOJIydeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHar-uoHbl. Mcmonp3oBaHue KkapOOHaTOB B OBITY, MEAMIIMHE,
MIPOMBILIJIEHHOCTH U CEIbCKOM XO351CTBE.

[TepBoHauanbHBIC TOHATHS 00 OPraHMYECKUX BEIECTBAX KAaK O COCAUHEHUSX yTIepoja
(MeraH, STaH, STWICH, AaleTWICH, ATaHOJI, TJUIEPUH, YKCycHas kuciota). I[Ipupoanbie
WCTOYHUKH YTJIEBOJOPONOB (Yrojib, MPUPOAHBINA Ta3, HEPTh), MPOAYKTHI HX IepepadOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBIIIITICHHOCTH. [IoHATHE 0 OMOTOTHYECKH BayKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX POJU B JKU3HHM YeNoBeKa. MarepuallbHOE €IMHCTBO
OpPraHMYECKUX U HEOPIaHUUYECKUX COECTUHEHUH.

Kpemuuii, ero ¢usnyeckne M XHUMHUYECKHE CBOWCTBA, TIOJNyYe€HHWE U TPUMEHEHUE.
Coenunenust kpemHusi B mnpupoje. OOmme mnpeacraBieHus o0 okcune kpemuus (IV) u
KpeMHHEBOM KucioTe. CHIMKaThl, HMX HCIOJb30BaHWE B OBITY, B IPOMBIIUICHHOCTH.
Baxwneiimue cTpouTenbHbIE MaTepHaibl: KepamHKa, CTEKJIO, IIEMEHT, OETOH, >KeJIe300€TOH.
[Tpo6nembl 6€3011acCHOT0 UCMOIB30BAHUS CTPOUTENIBHBIX MAaTEPHAIIOB B TIOBCEAHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpas3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKlUi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
OTpakaronre (pU3NIECKHe M XUMUYECKHE CBOWMCTBA TAJOT€HOB M WX COCJUMHEHUN (BO3MOXKHO



WCIIOJIb30BAaHUE BUACOMATEPUATIOB), O3HAKOMJIEHHE C oOpasliamMu XJOpUJIOB (TaJOT€HH]IOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl M €€ COeAMHEHUSIMH (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATE€pUaIoB), HaOMIOJeHUE TMpolecca OOyriuMBaHUS caxapa IMOJ  JCHCTBHEM
KOHLEHTPUPOBAHHOM CEPHOU KHMCIIOTHI, U3yUYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOMN
KHUCIIOTHI, IPOBEJICHUE KAYECTBEHHOM peakUuu Ha cyib(paT-uOH U HAOJIOJIEHUE NpHU3HaKa eé
MPOTEKAHMSI, O3HAKOMJIEHHE C (PU3MUECKHMMU CBOMCTBaMHU a30Ta, (ochopa U MX COEIUHEHUN
(BO3MOKHO MCHOJB30BaHHWE BHJEOMATEpUAiOB), oOOpa3lamMu a30THBIX U QochOopHBIX
yAOOpeHuid, mMojJy4yeHue, coOMpaHue, paclo3HAaBaHME U M3yYEHUE CBOWCTB aMMHUaKa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi HAa MOH aMMOHMS U (pocdaT-uoH U U3yuyeHHE MPU3HAKOB
UX MPOTEKaHMsI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEJIBIO (BO3MOKHO
MCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), U3yUYE€HHUE MOJIENEe KpUCTAUIMYECKUX PEHIETOK ajamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOILIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBMPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa, Moxy4yeHue, COOMpaHue, pacrio3HaBaHue
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJIEHUE KAUeCTBEHHBIX pEaKIUil Ha KapOoHAT U
CWJIMKAT-UOHbl M HW3Yy4Y€HHE MPU3HAKOB MX MPOTEKAHUs, O3HAKOMJIEHHE C MpPOIyKIHUEH
CHWJIMKaTHOW MPOMBIIIJIEHHOCTH, PELIEHNEe 3KCIEePUMEHTaJIbHBIX 3a7au 1o TteMe «Baxuelue
HEMETaJJIbl U UX COCTUHEHUS.

Mertanjibl U UX cOeTUHEHUS

OO611as xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX MOJIOKEHHS
B Ilepnoanueckon cucreme xumuyeckux sinemeHToB [[. M. MenaeneeBa u CTpO€HUs] aTOMOB.
Crpoenue metaiioB. Metannuyeckasi CBsI3b M MeTaNIMYecKass KpUCTAJUIMUECKas pPelIETKa.
DIEeKTPOXUMUYECKUA PsJl HAmpsDKEHUN MeTamioB. DU3MYECKHEe W XUMHUYECKHE CBOWCTBA
meTaisioB. OO0mMe crnocoObl nmoy4yeHus: MeTauioB. [loHaTHe 0 KOPPO3UK METAIJIOB, OCHOBHbBIE
crocoObl 3aluThl UX OT Koppo3uu. CmuiaBbl (CTajb, YYTyH, JIOPAIIOMHHHMA, OpoH3a) M HX
NPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[lenounble MeTaiIbl: NOJIOKeHNE B [lepuoauueckoil cucreMe XMMUYECKUX 3J1€eMEHTOB /.
N. MenneneeBa, cTpoeHUE UX aTOMOB, HaXOXJIEHHE B Ipupoje. PuU3MuecKue U XUMUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U TUAPOKCUABI HAaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COCTUHEHU.

[I{enouyHO3€eMeENbHBIE METAIIIBI MArHUI U KaJdbLuii: nonoxeHue B [lepuoauueckoit cucreme
xumuyeckux sneMeHtoB JI. WM. MeHaeneeBa, cTpoeHUE MX aTOMOB, HaXOXIEHUE B MPHUPOJIE.
®u3nuecKkue U XMMHUYECKHE CBOMCTBA MarHus W Kanblus. BakHellne coelMHEHUS KaabLus
(okcun, runpokcu, conu). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

Amomunuii: nonoxenue B Ilepuogumueckoil cucTeMe XHMMHUYECKUX 3JeMEHTOB /.
N. MenneneeBa, cTpoeHHUE aroMma, HaxoXkaeHWe B mnpupoae. DuU3MUECKUE U XUMUYECKHE
CBOICTBa amrOMUHUS. AMQOTEpHbIE CBONCTBA OKCUA U THAPOKCUIA ATTFOMUHHUS.

XKenezo: mnonoxenne B Ilepmoanueckoil cucteMe XHUMHUYECKMX 3JeMeHTOB /I
N. MenneneeBa, cTpoeHHUE aroMma, HaxoXkAeHHe B mnpupoae. DU3MUECKUE U XUMUYECKHE
cBoiicTBa kene3a. Oxcunbl, ruapokcuasl u conu sxenesza (II) m sxenesa (III), ux cocras,
CBOWCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMyi METaJNIOB U CIUIABOB, UX (PM3MUECKUMHU CBOWCTBAMH, U3YUCHHE
pe3yJabTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  MCIOJIb30BAaHHE  BHUACOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJIBIIUS M HATPUS C BOJIOW (BO3ZMOXHO HMCIIOIH30BAHUE
BHJIEOMATEPUAJIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IIpollecca TOPEHUs »Kejle3a B
KHUCIIOpoJie  (BO3MOXKHO  HCIOJB30BaHUE  BHUACOMATEPUATIOB), MPU3HAKOB MPOTEKAHUSA
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajabllKs, aJlOMUHUS, LIMHKA, xene3a (II) u xenesa
(IIT), meau (II), HaOnrOIEHKWE U OMUCAHUE MPOIIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMH HATpUS,
KaJllusl U Kablus (BO3MOXKHO MCTIOJIB30BAHUE BUICOMATEPUAIIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHJA ATIOMUHMS U TUAPOKCHIA IIUHKA, PEUICHUE SKCIIEPUMEHTAIbHBIX 3aa4 M0
TeMe «BaxkHenmme MeTauibl U UX COEAUHEHUSD.



XuMHusA ¥ OKpY:KaoLas cpeaa

BemectBa 1 marepuanbl B IOBCEIHEBHOW >KM3HU 4elIOBEKa. be3omacHoe ncenoiab30BaHue
BEILIECTB M XUMUYECKUX peakuuid B ObITy. IlepBas momMomib Npu XMMHUYECKUX OXOrax u
OTPABJICHUSX.

XHUMHYECKOE 3arpsi3HEHHE OKpyXk aroulell cpeapbl (IIpeaeibHas J0NyCTHUMas KOHLEHTpaIus
BemectB, aanee — [1/1K). Poibs xumun B pemeHnn 3K0JI0rH4eCcKuX mpooiem.

Xumuueckuii IKcnepumenm:

U3ydeHue 00paslloB MaTeprasioB (CTEKIIO, CIUIaBbl METAJIIOB, TOJUMEPHBIE MaTepUasbl).

Meostcnpeomemnnie ceazu

Peanu3anus MeXIpeaMETHBIX CBSI3€W NPU M3YYEHUM XUMHUHU B 9 Kiacce OCyIIECTBISAETCA
yepe3 MCHOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATHM, TaKk W MOHSATHIA,
SABJISIFOLAXCS CHCTEMHBIMM JIJIS1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIE MMOHATHUS: HAYYHbIN (PaKT, TUNIOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CUHTE3, KiacCU(pUKalus, NEepUOAUYHOCTb, HAOJIO/IEHUE, SKCIEPUMEHT, MO/JIeIMpPOBaHUE,
U3MEpEeHue, MO/JIEINb, SBICHHUE, TAPHUKOBBINA 3P (EKT, TEXHOJIOTUs, MaTepUabl.

@usuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKIWJ, H30TOIIbI,
PaaMOAKTUBHOCTb, MOJIEKYJIa, DJIEKTPUYECKUU 3apsj, MPOBOJHUKH, TOJYyIPOBOJHUKH,
JTUDIIEKTPUKU, (DOTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSTHUE BEIIecTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KpHUCTAJZIMYEcKass pemérka, CIUIaBbl, (U3MUECKUE BEIMYMHBI,
€AMHULbI U3MEPEHNUSI, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COJIHIIE.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, sKocUcTeMa, MHUHEpalIbHbIe YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTBA.

I'eorpadust: armocdepa, rugpocdepa, MUHEpPabl, TOPHbIE TOPO/Ibl, I10JIE3HbIE HCKOIIAeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaThl OCBOCHMSI IPOTPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHMs
JOCTUTAIOTCS B X0/1€ 00y4eHUsI XMMUU B €IMHCTBE YU€OHOI M BOCIUTATEIbHON JIESTEILHOCTU B
COOTBETCTBUM C TPAAULMOHHBIMM POCCHUMCKUMHU COLHOKYJBTYPHBIMH U  JIyXOBHO —
HPAaBCTBEHHBIMH IIEHHOCTSIMM, NMPUHATHIMU B OOILIECTBE NpaBUIaMH M HOPMaMM MOBEJICHUS U
CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIM3ALNN 00yYaIOMIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAKalOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOACTBOBATHCS
CUCTEMOW NO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI M pacIIMPEHHE ONbITA JIEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE€ B YACTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

LIECHHOCTHOI'O0 OTHOLIEHHUs K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY M HAyYHOMY
HACJICJIMI0, TTOHMMAHUS 3HAUYEHUS XUMHUYECKON HayKd B JKM3HM COBPEMEHHOIO OOINecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(pOpMalnMend O MepeaoBbIX JOCTHKEHHUSIX U OTKPBITUSIX
MHUPOBOM M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE
MHpa 1 00IIecTBa;

2) rpa:kIaHCKOr0 BOCTIUTAHNA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M IPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOMW, Yy4eOHO
MCCIIEZIOBATEIbCKON, TBOPUECKOM M IPYTUX BUAAX AESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOW JIEATEIHHOCTH NPH BBIMOJHEHUH YYEOHBIX, TO3HABATEIbHBIX 3324, BHIMOJIHEHUH
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHNN Y4EOHBIX TPOEKTOB, CTPEMIIEHHS K B3aUMOIIOHUMAHHIO



¥ B3aMMOIIOMOIIM B TPOLECCE ITON y4eOHOH AeATeNbHOCTH, TOTOBHOCTH OIICHUBATH CBOE
MOBEJICHUE W TOCTYIKA CBOMX TOBAPHUINEW C TO3WUIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHMS NOCIIEICTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUECKHAE  TPEACTABICHUS O  BEIIECTBE W  XMMHUYECKOH  peakiuwu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKHM M COCTaBIISIONINE OCHOBY JUIS
MOHWMAHUSl  CYINIHOCTH HAyYHOW KapTWHBI MHpa, TMPEACTaBiICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS MPHUPOJIBI, B3AMMOCBS3SIX YEJIOBEKa C MPUPOIHON CPesod, O pOJIH
XMMHY B TTO3HAHUH YTHX 3aKOHOMEPHOCTEI;

MO3HABAaTEeIbHBIE MOTHWBBI, HANpaBICHHBIC HAa TOJIYYCHHWE HOBBIX 3HAHWHA IO XHWMHH,
HEOOXOAWMBIE UISI OOBSCHEHHS HAONIOMAEMBIX TIPOIECCOB M SBICHUH, IMO3HABaTEIHHOMH,
WHPOPMAIIMOHHON U YATATEIIbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIILHOU PaOOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATYpPOU, AOCTYNMHBIMH TEXHUYECKUMH CPEICTBAMHU
WHPOPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyYEHHI0O M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHON M HMCCIIEIOBATEILCKON ACSITEIHLHOCTH, K OCOBHAHHOMY BBIOOPY
HATPaBICHHOCTH W YPOBHS 00YYCHHUS B JalIbHEHIIICM;

4) popMuUpOBaHHUS KYJIBTYPbI 310POBBSI:

OCO3HAHHE IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO, YCTAaHOBKH
Ha 3J0pOBBIH 00pa3 XHW3HH, OCO3HAHHME TIOCIEACTBHA W HEMPUATHE BPEIHBIX TPUBBIYCK
(ymoTtpeOiieHust ajikoroiyig, HApKOTHUKOB, KypeHHUs), HEOOXOJWMOCTH COOJIIOJICHUS TPaBUII
0€30MacHOCTH NP OOpAIICHUN ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U peabHOM JKU3HU;

5) Tpy10BOr0 BOCIIUTAHHS

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO Mpodeccuil U Tpyaa pa3indyHOro poja, YBaKEHUE K
TPyLy M pe3yibTaTaMm TPYIOBOM MAEATETbHOCTH, B TOM YHCIE€ Ha OCHOBE NPUMEHEHUs
OPEeIMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIMA BHIOOP HHAWBHUAYAIbHONW TPAeKTOPUU
OPOAODKEHUsST 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEeOHOCTEH, ycrnemHoil npopecCuOHaNbHON NeATeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTD aJallTUPOBATHCS B MIPO(eccCHoHaNbHON Cpeie;

6) 9K0JIOrHYeCKOro BOCIIUTAHHS:

HKOJIOTMUYECKH 11eJecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHMKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS, MOHMMaHHE IIEHHOCTH 370POBOr0 M 0E30MacHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PHU3MYECKOMY M TICHUXHUYECKOMY 3J0POBBIO,
OCO3HaHHE IIEHHOCTHU COOIIOACHUSI TIPaBHII O€30MacCHOTO MOBECHUS MIPHU paboTe ¢ BEIIECTBAMH,
a TaKXKe B CUTYaIUsX, YTPOXKAIOMINX 3IOPOBBIO U KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy4aeMble MTPU U3YUCHUHM XUMUH, [T pEeLISHUs 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIeH MPUPOAHONW CpeNoil, /Ui TOBBIMICHUS YPOBHS AKOJIOTHMYECKOM
KyJbTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOoOIeM U MyTel UX perieHus
MOCPEJICTBOM METOJI0B XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[M03HABATEIbHON, KOMMYHUKATUBHON U COUUAIBHON IIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpenMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAUYMMBIE IS (OPMHUPOBAHUS
MHUPOBO33pEHUs OOIeHAYyYHbIEC MOHATHS (3aKOH, T€Opus, NPUHIUI, TUIIOTE3a, (PaKT, cucTema,
MIPOLIECC, IKCIEPUMEHT U JIPYTOe€.), KOTOPbIE MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEeaMETax U MO3BOJISIOT HA OCHOBE 3HAHHWM U3 3THUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHNE
0 IIEJIOCTHOM HAYYHOH KapTHHE MUpPA, U YHUBEpCAIbHbIe yueOHbIe NEHCTBUS (TI03HABATEIbHEIC,
KOMMYHUKaTUBHBIC, PErYJISTHBHBIE), KOTOpbIe 00ecneunBaoT (HOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOATEIHHOMY IIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHON AEATEIbHOCTH.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA



ba3oBble jornueckue aeiicTBUA:

YMEHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI TPU OCBOCHHM 3HAHUM:
pacKpbIBaTh CMBICI XHUMHYECKUX TMOHATHH (BBIOENATH WX XapaKTepHbIE IMPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C APYTMMU MOHATHSIMH), UCIIOJIb30BATh MOHITHS U1 OOBSCHEHUS
OTJENbHBIX (DAKTOB W SIBJIECHMH, BBIOMPATh OCHOBAaHUSA M KPUTEPUU IS KIAcCUPUKALUU
XUMHYECKHX BELIECTB M XUMHUYECKUX pEaKUWi, YCTaHABIUBAaTh MPUYUHHO — CIJIEJICTBEHHBIE
CBA3M MEXAy OOBEKTaMM H3yY€HHUs, CTPOUTH JIOTMUECKHUE pacCyXJIeHUs (MHIYKTHBHBIE,
JeIyKTUBHbBIE, IO aHAJIOTUN), JIENaTh BHIBOJbI U 3aKIIIOUEHUS;

YMEHHUE MPUMEHATh B MPOLECCE MO3HAHUSA MOHATHUS (IPEIMETHBIE U METaNpeAMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, MCIOIb3yEMble B XHMMHH, MPEOOpPa30BBIBATH LIUPOKO
MPUMEHSIEMbIE B XUMHH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMHuueckass ¢GopMylia M ypaBHEHUE XHMHUYECKOM pEaKIuud — NpU peHieHHuH Yy4eOHO —
MO3HABATEJIbHBIX 3aJa4, C YYETOM OTUX MOJEIbHBIX NPEJICTAaBICHUI BBIABISATh U
XapaKTepu30BaTh CYIIECTBEHHbIE MPHU3HAKUA H3y4YaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHYECKHX PEaKLUi, BBIABISATH OOLIME 3aKOHOMEPHOCTH, PUUUHHO — CJIEJICTBEHHbIE CBSI3U U
MIPOTUBOPEYHS B U3yYaeMBbIX IIPOLIECCaX U SIBJICHUSAX.

ba3zoBble ucciaenoBaTe/IbCKue 1eMCTBHUA:

yYMEHHE HCIO0JIb30BaTh IOCTABJIEHHBIE BOMPOCHl B KAauyeCTBE HMHCTPyMEHTa MO3HAHUS, a
Takke B KauyecTBE OCHOBBI JJsi (OPMHpPOBAHUS THUIOTE3bl MO TMPOBEPKE MPaBUIbHOCTU
BBICKa3bIBAEMBIX CYKICHUMN;

NpUOOpETeHHE ONbITa IO IUIAHMPOBAHUIO, OPraHU3allUd MU TPOBEACHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHME HaAOII0JaTh 3a XOJOM MpOIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH
€ro pe3ynbTar, (OpMyIHpPOBaTH OOOOIIEHHS U BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEIOBaHUS, COCTABIIATh OTUET O MPOJICIAHHOMN padoTe.

PabGora ¢ undgopmanmeii:

yMeHHE BbIOMpaTh, aHAIU3UPOBATh U MUHTEPIPETUPOBATH UHPOPMAIIUIO PA3TUUYHBIX BUIOB
U GopM TMpeacTaBleHUs, MOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4yHO — TMOMYJspHas
JUTEpaTypa XUMHYECKOTO COJAEpXkaHHs, CHpaBOYHbIe TocoOus, pecypchl WHTepHeTa),
KPUTHUYECKH OLIEHUBATH MPOTHUBOPEUYHBYIO M HEJJOCTOBEPHYIO HMHPOPMAIIHIO;

yMEHHE MPUMEHSATh Pa3jIM4HbIe METOJbI U 3aMpPOCHl MPU TOUCKE U O0TOOpEe MHPOpMAIUU U
COOTBETCTBYIOUIUX JaHHBIX, HEOOXOMUMBIX JJIsi BBIMOJTHEHHsS] Y4eOHBIX M IMO3HABATEIbHBIX
3aJ1a4 OIpeAesIEHHOr0 TUIa, MPUOOpPETEHNE ONbITa B 00JIACTH MCIIOIb30BaHUS HUH(POPMAIITMOHHO
— KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBJaJIECHUE KYyJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS
pPa3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaNbHYIO (opmy
npeacTaBieHus: HHGOPMAIUU U WUTIOCTPUPOBATH PEIIaeMble 3aJla4ll HECIOKHBIMHU CXEMaMU,
ayarpaMmmamu, ApyruMu opMaMu rpa@uky U UX KOMOWHAIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIW3UPOBATh B MpOIEcce y4eOHOW M HCCIe0BaTEeNbCKON
NESTEIIbHOCTH HMHPOPMAIMI0 O BJIUSHUU TPOMBIIUICHHOCTH, CEJIbCKOTO XO35iHCTBA U
TpaHCIIOpPTa Ha COCTOSIHUE OKPY>KaIOIEH TPUPOTHOMN CPEIbL.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBH:

yMEHHUs 3aJaBaThb BOINpOCHl (B XoJe Jauaiora W (Wiau) JUCKYCCHM) IO CYILIECTBY
oOcyxaaeMoil Tembl, (OpPMYJIUPOBaTH CBOM TPEAIONKEHHUSI OTHOCUTEIBHO BBIIOJHEHUS
MPEIOKEHHOU 3a/1a4H;

YMEHUS MPEACTABIIATH NOJYUYCHHbIE Pe3yJIbTaThl TTO3HABATEIBHON JEATEIBHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JeNlaTh IMPE3CHTALUI0 PpPEe3yJbTaTOB BBHIMOJIHEHUS XHWMHUYECKOTO
JKCHepuMeHTa (J1abopaToOpHOro OIbITa, Ja00paTOpHONH pabOTHl MO HUCCIEAOBAHUIO CBOMCTB
BEILIECTB, yUeOHOTO MTPOEKTA);

yMeHHs Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOH IO3HABATEIbHOW WU
HCCIIEI0BATENbCKOM JESITENIbHOCTH IMPU PEIIEHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4é€Ta
OOIMX MHTEPECOB U COTJACOBaHUS MO3MLMK (00CYyXkIeHUs, OOMEH MHEHHUSMH, «MO3TOBbIE



HITYPMBD», KOOPJIAUHAIUS COBMECTHBIX JEHCTBUI, ONpeesieHne KPUTEPUEB 10 OLIEHKE KayecTBa
BBINIOJIHEHHOM pabOThI U IPYTHE).
PeryasiTuBHbIC yHUBepcaJbHbIe Y4eOHbIE NeCTBUS:

YMEHHE CaMOCTOSITEJIBHO ONPENENATh LEIH JIEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIAT,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBIOMPATH
HaumOosnee H(PQeKTUBHBIE CIOCOOBI pemieHus y4yeOHBIX M IO3HaBaTENbHBIX  3ajad,
CaMOCTOSITEIBHO COCTABIISATh WJIM KOPPEKTUPOBATh INMPEUIOKEHHBINA aIrOPUTM ACUCTBUN NPH
BBINIOJIHEHUHU 3a/laHuil ¢ Y4YETOM MOJY4YEHUS HOBBIX 3HaHUM 00 H3yyaeMbIX OOBEKTaX —
BEILIECTBAX U PEAKLMSIX, OLICHUBATH COOTBETCTBUE IOJIYYEHHOI'O PE3ysbTaTa 3asBJICHHON LENH,
YMEHHE UCIOJb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPEIaracMble B YCIIOBUH 3aJaHUM.

NNPEJIMETHBIE PE3YJIBTATBI
B cocrtaBe mnpenMeTHBIX pe3yibTATOB IO OCBOEHUIO 00S3aTEIBLHOTO COJEPIKaHMS,
YCTAHOBJICHHOTO JaHHOW eaepalbHOW paldodeil mporpaMMoM, BBIJEISIOT: OCBOCHHBIC
o0ydJaronuMucsl Hay4dHbIE€ 3HAHHS, YMEHUS U CHOCOOBI JeHCTBUH, crnenupuyecKkue st
npeaMEeTHON obnacTu «XUMUs», BHUABI JEATEIBHOCTH TIO TOJYYCHUIO HOBOTO 3HAHUS, €r0
WHTEpIIpETaIlU, TPE0OPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYalUSsX.
K xonmy oOyueHnusi B 8 kJjacce mpeIMeTHBIC pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y O0YUAIONIUXCST YMEHUMN:
e PACKpBIBATH CMBICI OCHOBHBIX XHMHUYECKMX TOHSTHI: aToOM, MOJEKYJa, XUMHUYECKUU
9JIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsl U MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JOJs XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIA OO0BEM,
OKCH/I, KACIJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakmus, KiIaccHupUKaIUs peakiuil: peakiuyd COCIUHEHHUs, PEaKIMH Pa3oXEeHHS, peaKiuu
3aMeNIeHUs, peakiui 0OMeHa, 9K30- U HJIOTEPMUUYECKHUE PEaAKIINH, TeTIOBON 3(PeKT peakiuu,
SIPO aToMa, DJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaNb, paglyc aToMa, XUMHUUYECKas CBSI3b,
NOJISIpHAsE W HEMOJsIpHAsl KOBAJEHTHAsi CBA3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH, pacTBOD,
MaccoBas J10JIs BelecTBa (MPOIeHTHAs KOHIICHTPAIIHS) B PACTBOPE;
e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUN U MPUMEHSTh 3T MOHSITHUS
IIPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;
e HCIIOJB30BaTh XUMUYECKYIO CHMBOJIHMKY JUIsI COCTaBJICHUS (OPMYJ BEIIECTB M YpaBHCHUI
XUMHYECKUX PEaKInii;
e OIPEACIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, CTCTICHh OKHUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIWHEHMSX, MPUHAICKHOCTD BEIIECTB K OMpeIeIEHHOMY Kiaccy
COCMMHEHUN 1o ¢dopmylaM, BHJI XHUMHYCCKOH CBs3M (KOBaJCHTHAas W HOHHAs) B
HEOPraHWYECKUX COCIUHCHUSX;
e packpeiBaTh cwmbici Ilepuommueckoro 3akonHa J[.M. MeHneneeBa: JAeMOHCTPUPOBATH
MMOHUMaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX IMOJIOKECHUS
B Ileproanyeckoil cHCTEME, 3aKOHOB COXPAHEHHS MACChl BEIIECTB, MOCTOSIHCTBA COCTAaBa,
aTOMHO — MOJICKYJIAPHOT'O YUY€HHsI, 3aKOHAa ABOTajpo;
e OIIMCHIBATHh W XapaKTepu3oBaTh TabmuuHyr0 Gopmy Ileprogudeckoil CHCTEMbI XMMUYCCKHX
AJIEMEHTOB: pa3audaTh MOHATHS «TJIaBHas moarpymma (A — rpynmna)» U «1mobodHas moArpymnmna
(b — rpynma)», Maibie U OOJIBIIME TIEPUOJIBI, COOTHOCUTH 0003HAYCHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuoanueckasi cucrema xumudeckux snementoB .M. MenneneeBa» ¢ 4HCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij supa, odiiee
YUCJIO 3JEKTPOHOB U PACHPEICTCHUE UX IO DJIEKTPOHHBIM CJIOSM);
e KIACCU(UIUPOBATh XWUMUYECKHUE DIIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XWMUYECKUE
peakuuu (TI0 YUCITy ¥ COCTaBY YUaCTBYIOIINX B PEAKIIMU BEIIECTB, 1O TEIUIOBOMY YD dexTy);



e XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEUIECTB PA3IUYHBIX KJIACCOB,
MOATBEPK/asi  ONUCAHME TMPUMEPAMH  MOJICKYJISIPHBIX  YPaBHEHH  COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIN;
e TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUIN B PA3IUYHBIX YCIOBUSX;
e BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO 3JeMeHTa 1Mo (GopMmylie COSAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKIINH;
e TMPUMEHSITH OCHOBHBIC OIEpAIlUU MBICIUTEILHON JCSATEIPHOCTH — aHallu3 M CHUHTE3,
cpaBHEeHHE, OO0OO0OIIEHHE, CHUCTEMATH3allMi0, KIACCU(PUKAIMIO, BBISIBJICHUE MPUYUHHO--
CIEICTBEHHBIX CBsI3€M — Ui M3YyYCHHS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHM,
€CTEeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS — HAOMIOJICHUE, HW3MEPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIIEHHBIN);
e CIIEJIOBATh MPaBUJIaM MOJb30BaHUS XUMUYECKON MOCYI0M U TaO0OpaTOPHBIM 000PYIOBAHUEM,
a TakkKe TMpaBUjiaM OOpalleHHUs C BEIIeCTBAMHU B COOTBETCTBHHM C HWHCTPYKIHUSIMH TIO
BBITIOJTHEHUIO  JTAOOPATOPHBIX XMMHYECKHUX OMBITOB IO TOJYYCHHIO U  COOUPaHUIO
ra3z000pa3HbIX BEHIECTB (BOJOPOA U KUCIOPOa), TPUTOTOBICHUIO PACTBOPOB C OMPEIeIEHHOM
MacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, IUJIAHUPOBATH M IPOBOJUTH XHUMHUYECKHE
AKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYECH M KUCIOT C MOMOIIBI HMHANKATOPOB
(;makmyc, ¢peHondTaneuH, METUIOPAHK U IPyTHUE).

K xoniy oOyueHust B 9 kJjacce mpeIMETHBIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y O0YUAIOIIUXCST YMEHUMN:
e pACKpbIBaThb CMBICJI OCHOBHBIX XHMHMUYECKUX [OHATHM: XUMHUYECKHU DSJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHWOH, IPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO, BAaJECHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIICHMS, XUMUYECKAs pEeaklMs, XUMUYECKas CBs3b,
TEII0BOM 3(PPEKT peakinu, MOoJib, MOJISIPHBIA 00BEM, PaCTBOP, SJIEKTPOIUTHI, HEIEKTPOIUTHI,
ANEKTPONUTUYECKAs JTUCCOLIMALINS, PEaKlUMh HOHHOIO0 OOMEHa, KaTajau3aTop, XUMHUYECKoe
paBHOBecue, oOpaTHMble W HeoOpaTHUMble pEaKLUU, OKUCIUTEIbHO — BOCCTAHOBHUTEIbHBIC
peaKly, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJIOTPOIHS,
aM(pOTepHOCTh, XUMHUYECKasl CBSI3b (KOBAJIEHTHAs, MOHHAsI, METaJUIMYECKasi), KpUCTAIITHUYECKas
pemeéTka, KOppo3usi METajulOB, CIUIaBbl, CKOPOCTh XHMMHYECKOM peakuuu, NpeleabHO
nomyctumas konuentpauus [1JIK Bemecrsa;
e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHSATH 3TU MOHATHUSA
IIpU OMMCAHUU BEIIECTB U X MPEBPALICHU;
e HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIHMKY JJIsi COCTaBJICHUS (OpPMYJ BEUIECTB M YpaBHEHUU
XUMUYECKHUX PEaKIINii;
e OIpPEAENATh BAJCHTHOCTb M CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B COEIUHEHHUSIX
Pa3IMYHOTO COCTaBa, NMPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACcCy COEIUHEHUU M0
dbopMyaM, BUJ XUMUYECKOM CBSA3M (KOBAJICHTHAs, MOHHAS, METAJJTNYECKas) B HEOPraHMUECKHUX
COCIIMHEHUSX, 3aps/l MOHA MO XUMHYECKOW (opMyIie, XapakTep Cpeabl B BOJHBIX PACTBOpPax
HEOPraHMYECKUX COCTMHEHUM, TN KPUCTAINIMUECKON PEelIETKN KOHKPETHOTO BEIIECTBA;
e packpeiBath cMbich [lepmoanueckoro 3akona JI.M. MenneneeBa U AEMOHCTPUPOBATH €TI0
MOHMMAaHKe: OMHCHIBATh M XapaKTepu3oBaTh TaOnmuunyro (opmy llepuoamueckoi cuctembl
XUMHYECKHX AJIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAS MOArpymma (A — rpymnmna)» U «rodouHas
noarpynmna (b — rpymnma)», manbie U O0bIMe MEPUOAbI, COOTHOCUTh 0003HAUEHUs, KOTOPHIC
MMEIOTCSL B MEPUOJUYECKOM TabNuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Illee YUCIO 3JIEKTPOHOB U PaCIpEeAeIICHHE UX
MO0 DJIGKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
AJIEMEHTOB M UX COCIMHEHMM B Mpelenax MayblX MEePUOJOB U TJABHBIX MOATPYMI C YYETOM
CTPOEHHUS UX AaTOMOB;



e Kiaccu(UUUPOBATh XUMUYECKUE DJIEMEHThl, HEOPraHMYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (1Mo YMCIy M COCTAaBY Y4acTBYIOIIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY 3 dekTy, 1o
M3MEHEHHUIO CTETIEHEW OKUCIEHUS] XUMUYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMMCHIBATH) OOIIME U crenu(pUUECKUe XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPKAAsl ONMMCAHUE TIPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUMN
COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIUN;

e COCTaBJIATh YPABHEHUS JJIEKTPOJUTHYECKOM IUCCOLUMALMU KHUCIOT, IIEJIOYEH M COJIEH,
MOJIHBIE M COKpall€HHbIE YpPAaBHEHHS peakuuid HOHHOIO OOMEHa, ypaBHEHMs pEaKIUid,
MOATBEPKAAIOIINX CYLUIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAYy BEUIECTBAMHU Pa3JIMYHBIX
KJIaCCOB;

e pPAacKpbIBaTh CYIIHOCTb OKHUCIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM
COCTAaBJICHHUS AIEKTPOHHOTO OajaHca 3TUX PEaKIIMiA;

e IIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMYHBIX YCIOBUSIX;

e BBIYHCIATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JOJIO
XMMHYECKOI0 3JIEMEHTa Mo (QopMyJie COECIMHEHUs, MAacCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MIPOBOJUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON peaKklnu;

e coOJI0IaTh MpaBUiIa MOJIb30BAHUS XMMUYECKONW TOCYAO0N U J1a0OpaTOPHBIM 000PYI0BaHHUEM,
a Takke MnpaBuiia oOpallleHus ¢ BeIIeCTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIMOTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OMNBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIECTB
(aMMMaKa M yTJIeKUCIIOro ras3a);

e TMPOBOJUTH PEAKIUHU, MOJITBEPKIAIOIINE KAYECTBEHHBI COCTAaB pa3IUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpUA-, OpoMHA-, HOAUA-, KapOoHaT-, ¢ocdar-, cuimkar-,

Cy.]'II)(l)aT', TUAPOKCHUI — HOHBbI, KAaTHOHbBI AMMOHHUA W HWOHBI H3YUCHHBIX MCTAJJIOB,
IMPUCYTCTBYIOIIHUC B BOAHBIX PACTBOPAX HCOPTAHUYCCKHUX BCUICCTB,
e [IPUMCHATH OCHOBHBIC OIICpalin MBICIIMTEILHOM JICSATEJIBHOCTH — aHallu3 H CHHTC3,

CpaBHEHHUE, 0000IICHHEe, CUCTEeMATHU3alINIO, BBISABICHUE MPUYUHHO — CIICACTBEHHBIX CBSI3EH —
JUIT M3YYCHUs CBOWCTB BEUIECTB M XMMHUYECKUX DPEAKIUH, €CTECTBEHHO — HAYYHBIC METObI
NO3HAaHUsI — HAONIOJIEHUE, W3MEpPEHHE, MOJICIIMPOBAHUE, OJKCIICPUMEHT (peaabHBId U
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
Ne HaumenoBanue | KonnuaecTBo yacos | DJeKTpOoHHBIE (ITU(POBHIC)
I/l pa3fenoB M TeM  |[Beero KourponbsHhble || [Tpaktnaeckue o0pa3oBaTeNbHbBIE PECYPCHI
HpOrpaMMel paboThI paboThI
Pa3znen 1.IlepBoHayajibHbIe XUMHYECKHE TOHATHSA
1.1 | Xumus — BaxkHas 5 2 bubnuoteka [IOK
o0sacTh https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
MIPAKTUYECKON
NEeSATEIbHOCTH
YyeJoBeKa
1.2 |BemtectrBa n 15 1 bu6mmoreka [JOK
XUMHUYECKHUE PEeaKIINH https://m.edsoo0.ru/7f41837c¢
‘HTOFO 0 pasneny H 20 ||

‘Pa:;zle.ﬂ 2.BaxkHeiinue nmpeacTaBuTeIM HEOPraHMYECKUX BellecTB

2.1 |Bo3nyx. Kucnopon. 6 bubmuoreka [JOK



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

Ne HanmenoBanue ‘ KomnuecTBo yacos ‘ DnexTpoHHbIe (LU(POBHIE)
I/l pasienoB M T€EM  |[Beero KoutpobHsie || IIpakrnueckue 00pasoBaTesibHbIE PECypChl
HpOTpaMMBbI padoThI paboThI
| |Honsitie 06 oxcunax | [ |https://m.edsoo.ru/7f41837c |
2.2 |[Bomopo. Ilonsitre o 8 1 bu6mnoreka [JOK
KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
2.3 |Boma. PactBopsr. ) 1 1 bubnuoreka LIOK
[TonsiTue 06 https://m.edsoo.ru/7f41837c
OCHOBAHMSIX
2.4 |OcHOBHBIC KJIACCHI 11 1 1 bu6mnoreka [JOK
HEOPTraHUYECKUX https://m.edso0.ru/7f41837c
COECIMHEHU I
Uroro no pazneny H 30 H ‘

Pasznea 3.1lepuoanyecknii 3akon u [lepuoauveckasi cucreMa xXuMudecKux iementon . U.
MenaeneeBa. CTpoenne aToMoB. XuMH4ecKas CBsi3b. OKUCIUTEIBHO —
BOCCTAHOBHTEIbHbIE PeaKIul

3.1 |[[Tepuoanueckuii 7 bubnnoreka IIOK
3aKOH U https://m.edsoo.ru/7f41837c
[Tepuonnueckas
CUCTEMa XUMHUYECKUX
anemeHnToB /..
Meunemneena.
Crpoenue aroma
3.2 |[Xumuueckas CBS3b. 8 1 bu6muoreka [JOK
OKHUCIUTEIBHO — https://m.edso0.ru/7f41837c¢
BOCCTaHOBUTEIILHBIE
peaKIuu
Hroro o pazneny 15 bubnuoteka [{OK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuoteka [{OK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO | 68 4 5
YACOB IIO
I[TPOI'PAMME
9 KJIACC
Ne HaumenoBanue KonuuectBo yacos | DJeKTpOoHHBIE (TTU(POBHIC)
/11 paszienoB U TeM  |(Bcero| Konrponshsie || [IpakTudeckue oOpa3oBaTelIbHBIC PECYPChI
HpOrpaMMbl paboThI paboThI
Paznen 1.BemecTBo M XUuMHUYeCKHE PeaKIIUU
1.1 |IloBTOpeHuE U 3) 1 bubnuoreka [IOK
yrayOiieHue 3HaHUi https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIeJIOB
Kypca 8 kiacca
1.2 |OcHoBHBIE 4 bu6auoreka LIOK



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne HaumenoBanue KomnuecTBo vacos ‘ DnekTpoHHbIe (LTUGPOBHIC)
n/m pasnenos u TeM  (Beero|| Kontposbhsie || [IpakTudeckue 00pasoBaTesibHbIE PECypPChl
HpOTpaMMBbI paboThI paboThI
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMUYECKHUX PEaKIMI
1.3 |DnexTponuTrdeckas 8 1 1 bubnnoreka LIOK
AVCCOLUALIVISL. https://m.edsoo.ru/7f41a636
XHUMHUYECKUE PEAKIUN
B pacTBOpax
‘I/ITOFO 0 pazzueny H 17 H ‘

‘Pasz[eﬂ 2.HemeTaJuIbl M MX COeIMHEHUS

2.1 ||OOmas
XapaKTepUCTUKA
XUMHYECKAX
anemenToB VIIA-

rpynisl. ['anorexnst

4

bu6muorexa [IOK
https://m.edsoo.ru/7f41a636

2.2 ||OOmas
XapaKTEePUCTUKA
XUMUYECKHUX
31eMeHTOB VIA —
rpynmnsl. Cepa u eé

COCANHCHUA

bu6muoreka [JOK
https://m.edso0.ru/7f41a636

2.3 ||O0mas
XapaKTepUCTUKA
XUMHUYECKHX
37eMeHTOB VA —
rpynnsl. A30T,
dhocdhop u ux
COETMHEHUS

bu6muoreka [JOK
https://m.edso0.ru/7f41a636

2.4 ||O0mas
XapaKTepUCTUKA
XUMHYECKHUX
asieMeHToB IVA —
rpynmsl. YTiepoa u
KPEMHHUH U UX

COCINHCHMA

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

‘I/ITOI“O 10 pasaeny

| 25 |

‘Pameﬂ 3.MeTa/uIbl M HX COeIHHEHHS

3.1 ||OOmume cBoiicTBa

MCTAJIJIOB

4

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

3.2

Baxuenmue MeTamuibl
U UX COCOUHEHNSA

16

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

‘I/ITOFO 10 pa3zeiny

| 20 |

‘Pa3zleﬂ 4.XuMus U OKpy Kawuas cpeia

4.1 |BemectBa u

MaTepualbl B J)XU3HU

3

bu6auoreka LJOK
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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No HaumenoBanue ‘ KomuuecTtBO 9acos ‘ DnekTpoHHbIe (LTUGPOBHIC)
n/m pasnenos u TeM  (Beero|| Kontposbhsie || [IpakTudeckue o0pa3oBaTeNbHbIC PECYPCHI
HpOTpaMMBbI padoTHI paboTHI
| |uenonexa L | |
‘I/ITOFO 0 pasneny H 3 H
PeszepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 68 4 7

YACOB I10O
I[TPOI'PAMME

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC

No Tema ypoka KonunuecTBo yacos Hara DNEKTPOHHBIE

/I Bcero Konrpon Ilpaktnuec M3Y9CH nuQpoBbIe

BHBIE Kue nus 06pa30BaTeJIBHBIe
paboTel  pabOTHI peCypehl

1 TIIpeamer xumuu. Ponb 1 bubamnorexa [{IOK
XUMHHU B )KU3HU https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u
BEIllECTBA

2 Tloasarue o MeTomax 1 bu6anorexa IIOK
II03HAHUS B XUMHUU https://m.edsoo.ru/ff0d227e

3 Ilpaktuueckas pabora Ne 1 bubnuoreka [JOK
1 «IIpaBuna paboThl B https://m.edsoo.ru/ff0d23dc
71a00paTopuu U MPUEMBI
oOpalieHus ¢
71a00paTOPHBIM
000pyTI0BaHUEM »

4 Yucrtele BemiecTa u 1 bubnmoreka [JOK
cmecu. CnocoOb! https://m.edsoo.ru/ff0d26ca
pas3aesieHus cCMecei

5 IlpakTuueckas padbora Ne 1 bubnmoreka [JOK
2 «Pa3nenenue cmeceu https://m.edsoo.ru/ff0d28c8
(Ha mpUMeEpe OUYMCTKHU
MTOBAPEHHOMN COJIM)»

6 ATOMBI U MOJICKYJIBI 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0d2a6c¢

7 XUMUYECKHUE DJICMEHTHI. 1 bubnmoreka [JOK
3HaK# (CUMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHUYECKHX JIEMEHTOB

8 IIpocThle U CI0KHBIC 1 bubmmoreka [JOK
BEIECTBA https://m.edsoo.ru/ff0d2a6¢

9  ATOMHO-MOJICKYJIIPHOE 1 bubmmoreka [JOK



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

No
o/

10

11

12

13

14

15

16

17

18

19

20

21

Tema ypoka

YUEHHE

3aKO0H MOCTOSHCTBA
COCTaBa BEIIICCTB.
Xumuueckas Gpopmyra.
BaneHTHOCTH aTOMOB
XUMHUYECKHUX DJICMECHTOB

OTHoOcCHUTENIbHAS aTOMHAs
macca. OTHocHuTeIpHAI
MOJICKYJISIpHAsl Macca

MaccoBas goisa
XUMHUYECKOI'O DJIEMEHTA B
COEIUHEHNUN

KonunuecTBo BeuiecTna.
Mous. Mossipras macca

dusnueckue n
XUMUAYECKUE SIBJICHUS.
XuMHYECKas peaKkuus

[Ipu3Haky U ycioBus
MPOTEKAHUS XUMUUYECKUX
peakui

3aKOH COXpaHEHUS MacChl
BEILIECTB. XMUMHUYECKHUE
ypaBHEHUS

BrruncieHus KoandecTna,
MacChI BEIIEeCTBA 110
YpPaBHEHUSIM XUMHUYECKUX
peakiuin

Kiaccudukanus
XUMHUYECKAX PEaKIUN
(coequHeHwUs,
Pa3JIOKEeHUs, 3aMEIICHNUS,
oOMeHa)

M. B. JlomoHOCOB —
Y4YEHBIA-IHIIUKJIONIETUCT.
O0o00menue n
cucTeMaTHu3aIus 3HAaHUHU

Kontponbnas padota Nel
o teme «BemecTBa u
XUMUYECKHUE PEAKIIAM

Bo3nyx — cmech razos.

bHBIC
paboThI

KomnuectBo yacos
Bcero Konrtpon IIpakrnuec H3y1CH

KHE
paboThI

DNEeKTPOHHBIE

uuppoBbIe
oOpa3oBaTeibHbIC

pecypcehl
https://m.edsoo.ru/ff0d2d50

bu6mnorexa [JOK
https://m.edsoo.ru/ff0d2eae

bu6anorexa IJOK
https://m.edsoo.ru/ff0d323c

bu6anorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6anorexa IIOK
https://m.edsoo.ru/ff0d5230

bu6anorexa IJOK
https://m.edsoo.ru/ff0d37fa

bu6anorexa IIOK
https://m.edsoo.ru/ff0d3al6

but6mmoreka IIOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka IIOK
https://m.edsoo.ru/ff0d5708

bu6anorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6anorexa [JOK
https://m.edsoo.ru/ff0d40c4

bu6anorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6anorexa [JOK


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

No
o/

22

23

24

25

26

27

28

29

30

31

Tema ypoka

Cocras Bo3yxa.
Kucnopon — snemeHT u
pocToe BemecTBo. O30H

dusznueckue u
XUMHYECKHE CBOMCTBA
KHCIopoja (peakuuu
OKHUCJICHUS, TOPCHHE).
[Tousatue 06 oxcuaax

CrniocoObl osTy4eHust
KHCIIOpOJa B
nabopaTopuu u
TPOMBIIIUICHHOCTH.
[Ipumenenue kuciopoaa

TenoBoit a3 ekt
XUMHYECKOU PEaKInH,
HIOHATHUE O
TEPMOXUMUYECKOM
ypaBHEHUH, 9K30- U
HHIOTEPMUYECKUX
peaxusax

TomnmuBo (HedTh, yroias u
MeTaH). 3arpsa3HeHHE
BO3]lyXa, CIIOCOOBI €T0
peIOTBPAILCHHUS
[TpakTuyeckas padora Ne
3 no teme «Ilonydenue u
coOupaHue KUCI0poa,
HU3YYEHHUE €T0 CBOMCTB)

Bonopon — snemeHT u
IIPOCTOE BEILIECTBO.
Haxoxnenue B mpupone

dusznyeckue u
XUMHYECKHE CBOMCTBA
Bojopoaa. [Ipumenenue
BOJIOpOJIA

IlonsTHE O KHCIOTaX U
COJISIX

Cnoco0bl noTy4eHust
BOJIOpOJIa B Ta0OpaTopuu

[TpakTuueckast padora Ne

bHBIC
paboThI

KomnuectBo yacos
Bcero Konrtpon IIpakrnuec H3y1CH

KHE
paboThI

DNEeKTPOHHBIE
uuppoBbIe
oOpa3oBaTeibHbIC
pecypchl
https://m.edsoo.ru/ff0d448e

bu6anorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6anorexa IJOK
https://m.edsoo.ru/ff0d497a

bu6anorexa IIOK
https://m.edsoo.ru/ff0d4790

bubmmoreka IIOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka IIOK
https://m.edsoo.ru/ff0d4ae2

bu6anorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6anorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6anorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6anorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6anorexa [JOK
https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4f42

No
o/

32

33

34

35

36

37

38

39

40

41

Tema ypoka

4 no teme «Ilonyuenue u
coOupaHue BOI0PO/a,
HA3YYEHHUE €TI0 CBOMCTB)
MousipHblil 00BEM Ta30B.
3akoH ABOraapo

Brruncinenus oonéma,
KOJIMYECTBA BEICCTBA
rasa 1o ero M3BeCTHOMY
KOJIMYECTBY BEIIECTBA
WK 00BbEMY

Brraucnenus 00EM0B
ra3oB 10 YPaBHEHUIO
peaKIuu Ha OCHOBE
3aKOHAa 00BEMHBIX
OTHOIIIEHUI T'a30B

dusnueckue n
XUMHYECKHUE CBOMCTBA
BOJIBI

CocTaB OCHOBaHMH.
[TonsiTe 06 MHAUKATOpaAx

Bopa kak pacTBopuTEIb.
Hacrwimiennasie u
HEHACBHIIICHHBIE
pacTtBOpbl. MaccoBas
JI0JIsI BELIECTBA B
pacTBope

ITpakTueckas padora Ne
5 no teme
«IIpuroroBnenue
pPacTBOPOB C
ONpeIeIEHHON MacCOBOM
JI0JIEN PACTBOPEHHOTO
BEIIIECTBA

KonrtponbHas pabota Ne2
no teme «Kucnopog.
Bonopoa. Bona»
Oxcuapl: COCTaB,
Kiaccudukaus,
HOMEHKJIaTypa

[Tonyuenue u

bHBIC
paboThI

KomnuectBo yacos
Bcero Konrtpon IIpakrnuec H3y1CH

KHE
paboThI

DNEeKTPOHHBIE
uuppoBbIe
oOpa3oBaTeibHbIC

pecypchl

bu6anorexa [IOK
https://m.edsoo.ru/ff0d542e

bu6anorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6anorexa IIOK
https://m.edsoo.ru/ff0d5708

bu6anorexa IIOK
https://m.edsoo.ru/ff0d587a

bu6anorexa IIOK
https://m.edsoo.ru/ff0d59e2

bubmmoreka IIOK
https://m.edsoo.ru/ff0d5b40

bu6anorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6anorexa [JOK
https://m.edsoo.ru/ff0d6342

bu6anorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6anorexa [JOK
https://m.edsoo.ru/ff0d664e



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

Ne Tema ypoka KomnuectBo yacos Mara DNEeKTPOHHBIE
/I Bcero Kounrtpon Ilpaktnuec U3Y4ICH 1u(ppoBbIC
LHEIC KHie us oOpa3oBaTeibHbIC
paboTel  pPabOThI PeCypChI

XUMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCUIOB

42 OcHOBaHMS: COCTaB, 1 bubmmoreka IIOK
KaaccuuKanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 Tlonyuenue u 1 bubnuoteka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBAHUI

44 KuCaoThI: COCTaB, 1 bu6anorexa [JOK
KJaccugukarms, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 Tlonyuenue u 1 bu6anorexa IIOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/ff0dfee2
KHUCJIOT

46 Comnu (cpenHue): 1 bu6anorexa IIOK
HOMEHKJIATYypa, CITOCOOBI https://m.edso0.ru/00ad9474
MOJIYYEHUS, XUMUUECKUE
CBOMCTBA

47 Tlpaktudeckas pabota Ne 1 1 bu6anorexa IIOK
6. Pemenue https://m.edsoo0.ru/00ad9b7c
AKCTICPUMEHTATBHBIX
3aJ1a4 110 TEME
«OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX
COCIMHCHUI

48 T'eHeTHYecKas CBSI3b 1 bu6anorexa [JOK
MEX Iy KJIaccaMu https://m.edsoo.ru/00ad9a50
HEOpPraHUYECKUX
COCIMHECHUI

49 O06o0meHue u 1 but6mmoreka IIOK
CHCTEMATH3AIMS 3HAHUU https://m.edsoo.ru/00ad9ch2

50 KontponpHas padora Ne3 1 1 bubnmoreka [JOK
o teme "OCHOBHBIC https://m.edsoo.ru/00ad9ela
KJIACChI HEOPTaHUYECKUX
coeauHeHUI"

51 IlepBbic MOMBITKH 1 bubmmoreka [JOK

KJ1laccupuKanuu
XUMUYECKUX PJIEMEHTOB.
[TonaTue o rpynnax

https://m.edsoo.ru/00ad9ffa



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

No
o/

52

53

54

55

56

S7

58

59

60

61

62

63

Tema ypoka

CXOOHBIX 3JICMCHTOB

[lepuonnueckuit 3aK0H U
Ilepronnueckas cucrema
XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa
[lepuoasl, rpymisl,
MOATPYTIIBI

Ctpoenue aToMOB.
CocTaB aTOMHBIX sSIAEP.
N3oTombl

CrpoeHune 37IeKTpOHHBIX
000J10YEK aTOMOB
2JIEMEHTOB
[Tepuoauyeckoit cucTemsl
1. 1. MenpaeneeBa

XapakTepucTuka
XHUMHYECKOI'0 dJIEMEHTa
10 €r0 MOJ0KEHHUIO B
[Tepnoguueckoit cucreme
1. 1. MenpaeneeBa

3HaueHHe
ITepuoandeckoro 3aKoHa
JUIs1 pa3BUTHSI HAYKHU U
npaktuku. 1. U.
MeneneeB — y4EHBIM,
Me1aror 1 rpaxaaHuH
DNEeKTpOOTPUIIATETBHOCTh
aTOMOB XMMHUYECKUX
3JIEMEHTOB

Honnasg xuMudeckas
CBSI3b

KoBanentnas nonsipuas
XUMHYECKAS CBSI3b

KoBanentnas HenossipHas
XUMHYECKAS CBSI3b

CreneHb OKUCIICHUSA

OKHUCITUTETHHO-
BOCCTAHOBUTEJHHbBIE
peakiuu

bHBIC
paboThI

KomnuectBo yacos
Bcero Konrtpon IIpakrnuec H3y1CH

KHE
paboThI

DNEeKTPOHHBIE
uuppoBbIe
oOpa3oBaTeibHbIC

pecypchl

bu6mnorexa [JOK
https://m.edsoo.ru/00ada52c

bu6anorexa [JOK
https://m.edsoo.ru/00ada52c

bu6anorexa [JOK
https://m.edso0.ru/00ada342

bu6anorexa IIOK
https://m.edsoo.ru/00ada6bhc

bu6anorexa IIOK
https://m.edsoo.ru/00ada824

bubmmoreka IIOK
https://m.edsoo.ru/00ada96e

bu6anorexa [JOK
https://m.edsoo.ru/00adaab8

bu6anorexa [JOK
https://m.edsoo.ru/00adac34

bu6anorexa [JOK
https://m.edsoo.ru/00adaab8

bu6anorexa [JOK
https://m.edsoo.ru/00adaab9

bu6mnorexa [JOK
https://m.edsoo.ru/00adae28

bu6anorexa [JOK
https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

Ne Tema ypoka KomnuectBo yacos Mara DNEeKTPOHHBIE
/I Bcero Konrtpon IIpakrnuec H3y1CH nuQpoBbIe
BLHEIC KHie us oOpa3oBaTeibHbIC
paboTel  pPabOThI peCypChl

64 Oxuciautenu u 1 bubmmoreka IIOK
BOCCTaHOBUTEIU https://m.edso0.ru/00adb076

65 Kountponbhas pabora N4 1 1 bubnuoteka [JOK
1o teme «CTpoeHue https://m.edso0.ru/00adh486
aromMa. XUMHYECKas
CBSI3b)»

66 PesepBHBII ypOK. 1 bubnuoteka [JOK
O0o0011eHNE U https://m.edsoo.ru/00adb33c
CUCTEeMaTH3allusl 3HAaHUM

67 PesepBHBII YpOK. 1 bubnuoteka [JOK
O060011eHNE U https://m.edso0.ru/00ad9ch2
CHUCTEeMaTH3allusl 3HaHUH

68 PesepBHBIN YpOK. 1 bubnuoreka [JOK
O0001IeHne 1 https://m.edsoo.ru/ff0d61c6
CHUCTEeMaTH3allusl 3HAHUH

OBUIEE KOJIMYECTBO 68 4

YACOB IIO ITPOI'PAMME

9 KITIACC

No Tema ypoka KonunuectBo yacoB Hata  DneKkTpoHHbBIE

m/n Bcero Konrpon Ilpaktuue H3Y4€ nuQpoBbIe

LHEIE CKHE HUs  00Opa3oBaTeIbHBIC
paboTel  pabOTHI peCypcehl

1 Ilepuoguueckuii 3aKOH. 1 bu6anorexa IIOK
[lepronnueckas cucrema https://m.edsoo.ru/00a
XUMHUYECKUX 3JIeMeHTOB J[. M. db59e
MenneneeBa

2 3aKOHOMEPHOCTH B U3MCHEHUU 1 bubnmoreka [JOK
CBOMCTB XMMHUYECKHUX https://m.edsoo.ru/00a
3JIEMEHTOB IIEPBBIX TPEX db6b6
MEpUOOB

3 Knaccudukanms u 1 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00a
HEOPraHUYECKUX BEILECTB db7e2

4  Bunapsl XUMHYECKOU CBSI3U U 1 bu6anorexa [JOK
TUIIBI KPUCTATUTNYECKUX https://m.edsoo.ru/00a
pEETOK dbac6é

5 Koutponbnas padora Nel no 1 1

teme «lloBTOpenue n
yriyOJieHre 3HAaHUH OCHOBHBIX


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
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

No
o/

10

11

12

13

14

15

16

Tema ypoka

pas3aesnoB Kypea 8 Kiaccay

Knaccuduxanus XuMuaeckux
PEaKLHN 110 pa3INYHbIM
MpU3HAKaM

IToHsATHE O CKOpOCTH
XUMHUYECKOU peakiuu. [lonsaTue
0 TOMOT'€HHBIX U TETEPOrE€HHBIX
peakuusax

IToHsATHE O XUMUYECKOM
paBHOBecuU. PaKTOPBI,
BIIMSIOIIHAE HA CKOPOCTH
XUMHUYECKOU PEAKLIUU U
IIOJIOKEHUE XUMHUYECKOTO
paBHOBECUS

OKHUCITUTEITBHO —
BOCCTAHOBHUTEIIbHBIC PEaKIIUU

Teopust 3IEKTPOITUTHIECKON
nucconuanuu. CUIbHBIE U
cia0ble DJIEKTPOJIUTHI

HNonHble ypaBHEHUS peakni

XHUMHUYECKHE CBOMCTBA KHUCJIOT
1 OCHOBAHMU B CBETE
peACTaBICHUN 00
AIEKTPOIUTHYECKOU
JUCCOLMAIN

XHUMUYECKHE CBOMCTBA COJIEN B
CBETE MpEe/ICTaBIEeHU 00
AIEKTPOIUTHYECKOU
JIUCCOLMALAN

[TonsiTre o ruaponan3e coJiei

O0001IEeHNE U cCUCTEMATH3AIIUI
3HAHUU

[TpakTueckast padora Ne 1.
«Penienue skcnepruMeHTaIbHbIX
3a1au»

bHBIC
paboThI

KomnuectBo yacos
Bcero Kontpon Ilpaktnuye H3Y4€

CKHE
paboThI

DNEKTPOHHBIE
uupoBbIe
oOpa3oBaTeibHbIC

pecypchl

bu6mnorexa [JOK
https://m.edso0.ru/00a
dbcb0

bu6mnorexa [JOK
https://m.edso0.ru/00a
dbe9a

bu6anorexa IJOK
https://m.edso0.ru/00a
dc28c

bu6anorexa IIOK
https://m.edsoo.ru/00a
dcade

bu6anorexa IIOK
https://m.edsoo.ru/00a
dcd68

bubmmoreka IIOK
https://m.edsoo.ru/00a
dd448

but6mmoreka IIOK
https://m.edsoo.ru/00a
dd5d8

bu6anorexa [JOK
https://m.edso0.ru/00a
dd8b2

bu6anorexa [JOK
https://m.edso0.ru/00a
dd9d4

bu6anorexa [JOK
https://m.edso0.ru/00a
dddi12

bu6anorexa [JOK
https://m.edso0.ru/00a
ddbfa



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

No
o/

17

18

19

20

21

22

23

24

25

26

27

Tema ypoka

KonTponrsnas padora Ne2 no
TeMe «JEKTPOJIUTHYECKAS
aucconuanys. XuMHUYECKHUE
pEaKUK B PacCTBOPAX»

OO61ast xapakTepuCcTHKa
rajJloreHoB. XUMUYECKHUE
CBOHCTBA Ha MpUMepe XJIopa

Xnoposogopoa. CossHas
KHCJIOTAa, XUMUYECKHUE
CBOMCTBA, MOJIyYECHHE,
MPUMEHEHUE

[TpakTrueckas padota Ne 2 o
teme «llomydenue consiHoOM
KHUCJIOTBI, U3y4YCHUE €€
CBOMCTB»

BbruuciieHus 1o ypaBHEHHSIM
XHUMHYECKUX PEaKIIMH, eCITU
OJIMH W3 pPEarcHTOB JIaH B
M30BITKE

OO6mast xapakTepuCTHKA
snemMeHToB VIA-rpynnsl

AmnoTponiHbie MOAUGUKAIIAN
cepbl. Haxoxxaenue cepsl U €€
COCJIMHECHUH B IIPUPOJIE.
XUMHYECKHE CBOMCTBA CEPBI
CepoBoji0po/1, CTpOEHHUE,
buznueckre u XUMUYECKUE
CBOKWCTBA

Oxkcuabl cepbl. CepHas

KHCIIOTa, (pu3ndeckue u
XHUMHYECKHE CBOMCTBA,

MPUMEHEHUE

XHUMUYECKUE PEAKIINH,
JIe)KaIllhe B OCHOBE
MIPOMBIILJIEHHOTO crioco0a
MOJYYEHUSI CEPHOUN KHUCIIOTBHI.
XHUMUYECKOE 3arpsI3HEHUE
OKPY’KAIOIIEH CPEbl
COEMHEHUSIMU CEPBI

Briuucnenme MmaccoBoOM 10N

KonnuecTBO YacosB

Bcero Kontpon Ilpaktnuye H3Y4€

bHBIC
paboThI

1 1

CKHE
paboThI

Jlata

HUsA

DNEKTPOHHBIE
uupoBbIe
oOpa3oBaTeibHbIC
pecypchl

bu6mnorexa [JOK
https://m.edso0.ru/00a
ddecO

bu6mnorexa [JOK
https://m.edso0.ru/00a
ddfe2

bu6anorexa [JOK
https://m.edso0.ru/00a
del04

bu6anorexa IJOK
https://m.edsoo.ru/00a
de348

bu6anorexa IIOK
https://m.edsoo.ru/00a
de488

bu6anorexa IIOK
https://m.edsoo.ru/00a
deb4a

but6mmoreka IIOK
https://m.edsoo.ru/00a
de64a

bu6anorexa [JOK
https://m.edso0.ru/00a
de802

bu6anorexa [JOK
https://m.edso0.ru/00a
dea28

bu6anorexa [JOK
https://m.edso0.ru/00a
dec8a

bu6anorexa [JOK


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

No
o/

28

29

30

31

32

33

34

35

36

37

Tema ypoka

BBIXOJa MTPOAYKTA PEAKLINU

OO61ast xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHHe B IPUPOJIE,
(duznuecKre 1 XUMHUYECKUE
CBONCTBA

AmMuak, ero ¢puznuecKue u
XUMUYECKUE CBOMCTBA,
NOJIyYEHUE U IPUMEHEHUE

[Ipaktuueckas padora Ne 3 o
teme «llonyueHne amMmuaka,
U3y4YCHHUE €r0 CBOWCTB)

A3oTHasg Kucnora, eé
bu3UYeCcCKre U XUMHYECKUE
CBOMCTBA

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHWUS B KAYECTBE
MUHEPAIBHBIX YA0OPEHHIA.
XHUMHUYECKOE 3arpsi3HEHNE
OKPY’KAIOIIEH CPEIbI
COEIMHEHUSAMH a30Ta

dochop. Oxcun dhocdopa (V) u

dbocdhopHas kuciora,
bu3UYeCKre U XUMHYECCKHE
CBOWCTBA, MMOJIy4YCHUE

Hcnonb3oBanue dhocdatoB B
KaueCTBE MUHEPAJIbHBIX
ynoOpeHui. 3arpsi3HeHHE
MpPUPOAHOU cpebl hochaTtamu
Yraepoa, pacnpoCcTpaHEHHE B
npupojie, puznueckue u
XUMHUYECKHE CBOWCTBA
Oxkcuasl yriepoaa, ux
dusznyueckre 1 XUMUYECKUE
CBOWCTBA. DKOJIOTMYECKHUE
po0JIeMbl, CBSI3aHHBIE C
okcuaom yriaepoaa (IV)
VYronpHas KACIOTA U €€ CONun

Bcero Kontpon Ilpaktnuye H3Y4€

—

KonnuecTBO YacosB

bHBIC
paboThI

CKHE
paboThI

Jlata

HUsA

DNEKTPOHHBIE
uupoBbIe
oOpa3oBaTeibHbIC
pecypchl
https://m.edsoo.ru/00a

decBa

bu6anorexa [IOK
https://m.edsoo.ru/00a
deeab

bu6anorexa IJOK
https://m.edso0.ru/00a
df004

bu6anorexa IIOK
https://m.edsoo.ru/00a
df180

bu6anorexa IIOK
https://m.edsoo.ru/00a
df306

bu6anorexa IIOK
https://m.edsoo.ru/00a
df518

but6mmoreka IIOK
https://m.edsoo.ru/00a
df68a

bu6anorexa [JOK
https://m.edso0.ru/00a
dfc20

bu6anorexa [JOK
https://m.edso0.ru/00a
dfd9c

bu6anorexa [JOK
https://m.edso0.ru/00a
dfebe

bu6anorexa [JOK
https://m.edso0.ru/00a
e006¢



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

No
o/

38

39

40

41

42

43

44

45

46

47

48

Tema ypoka

[Ipaktuueckas padora Ne 4 o
teMe "[lonyyeHne yriekucioro
ra3za. KauecTBeHHas peakuus Ha
KapOoHaT-uoH"

[lepBoHauagbHbBIE TOHATUS 00
OpraHMYEeCKUX BEIIECTBAX KaK O
COEIMHEHUSX YIIepoia

erMHI/Iﬁ 1 €ro COCAUHCHUA

[Ipaktuueckas padora Ne 5.
Pemenne skcnepuMeHTaIBHBIX
3az1a4 o reme «BakHeimnime
HEMETaJUIbl U UX COCTUHCHUS

Konrtponbnas padota Ne3 o
TteMe «BaxxHennime HeMeTaJuIbl
1 UX COETUHEHUA

OO6mast xapakTepuCTHKA
XUMHUYECKHUX DJIEMEHTOB —
MeTaJUI0B. MeTasunyeckas
CBSI3b U METAJINYECKAs
KPUCTAJUIMYECKAs PELIETKA.
DU3UIECKUE CBOMCTBA
METAJJIOB

XHUMHUYECKHE CBOMCTBA
METAaJIIOB.
DIEKTPOXUMUUECKUM P
HaNpsHKEHUW METaJIJIOB

OO6mume crmocoObl oTyYeHus
MeTtaoB. CIiaBbL.
Breruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEaKIUi, el
OJIMH M3 PEarcHTOB COJICPIKUT
MIPUMECH

[ToHATHE O KOPPO3UU METAIIIOB

[IlemouHbIe METAIBI

OKcuIbl ¥ TUAPOKCUABI HATPUS

bHBIC
paboThI

KomnuectBo yacos
Bcero Kontpon Ilpaktnuye H3Y4€

CKHE
paboThI

1

DNEKTPOHHBIE
uupoBbIe
oOpa3oBaTeibHbIC
pecypchl

bu6mnorexa [JOK
https://m.edso0.ru/00a
e027e

bu6mnorexa [JOK
https://m.edso0.ru/00a
e054e

bu6anorexa [JOK
https://m.edso0.ru/00a
€080a

bu6anorexa IIOK
https://m.edsoo.ru/00a
e0bf?2

bu6anorexa IJOK
https://m.edsoo.ru/00a
e0el8

bu6anorexa IIOK
https://m.edsoo.ru/00a
e103e

but6mmoreka IIOK
https://m.edsoo.ru/00a
1156

bu6anorexa [JOK
https://m.edso0.ru/00a
1156

bu6anorexa [JOK
https://m.edso0.ru/00a
el278

bu6anorexa [JOK
https://m.edso0.ru/00a
e14b2

bu6anorexa [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

No
o/

49

50

o1

52

53

54

55

56

S7

58

59

60

61

Tema ypoka

U KaJluda

IIlenouyHO3EMENIBHBIE METAJLIBI
— KaJIbLIUM U MarHuu

Baxueiiimmne coe tMHEHUS
KaJIBIIUA

O00011IeHNE U CUCTEMATU3ALIU
3HAaHUU

JKécTKOoCTh BOABI K CIOCOOEI €€
yCTpaHEHUS

[Ipaktuueckas padora Ne 6 1o
teme "YKECTKOCTh BOJIBI U
METOABI €€ YCTpaHEHUS "

AJIFOMUHU I

AmdoTepHbIe CBOMCTBA OKCHIA
U TUJIPOKCHUA

Kemneso

Okcuapl, TMAPOKCUIBI U COJIU
xenesa (II) u xxenesa (III)

O00011IEHNE U CUCTEMATH3AIIUA
3HAHUU

[TpakTuueckast padora Ne 7.
Pemienue sxcrnepruMeHTaIbHBIX
3ajza4 1o reMe «Baxuenmue
METaJIIbl U BX COCAUHCHHUS

Boeruucnenus no ypaBHEHUSIM
XUMHUYECKUX PEAKIINH, €CIIN
OJVH U3 pEarcHTOB JlaH B
M30BITKE WM COJICPAKUT
npumecu. Beraucinenus
MacCOBOH JOJIM BEIXOJA
MPOAYKTa PEAKINHU

O00011eHE U CUCTEMATHU3AUS

bHBIC
paboThI

KomnuectBo yacos
Bcero Kontpon Ilpaktnuye H3Y4€

CKHE
paboThI

DNEKTPOHHBIE
uupoBbIe
oOpa3oBaTeibHbIC
pecypchl
https://m.edsoo.ru/00a

el4b2

bu6anorexa [IOK
https://m.edsoo.ru/00a
el5e8

bu6mnorexa [JOK
https://m.edsoo.ru/00a
el15e8

bu6anorexa [JOK
https://m.edsoo.ru/00a
21886

bu6anorexa IIOK
https://m.edsoo.ru/00a
elae8

bu6anorexa IIOK
https://m.edsoo.ru/00a
elc64d

bu6anorexa LIOK
https://m.edsoo.ru/00a
elcb4d

but6mmoreka IIOK
https://m.edsoo.ru/00a
£1d86

but6mmoreka IIOK
https://m.edsoo.ru/00a
e35e6

bu6anorexa [JOK
https://m.edso0.ru/00a
e3de8

bu6anorexa [JOK
https://m.edso0.ru/00a
e1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Ne Tema ypoka KomnuectBo yacos DNEKTPOHHBIE
/I Bcero Konrpon IIpaktnue H3Y1€ 1upoBbIe
BLHEIC CKHe oOpa3oBaTeibHbIC
paboTel  pPabOThI PECypCEI
3HaHUU
62 KoutponbHas padorta Ned mo 1 1
Teme «BaxHeuime MeTasbl 1
WX COSTUHEHUS»
63 BemectBa u MmaTepuaibl B 1 bubnuoreka [JOK
IIOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00a
e3f50
64 Xumuueckoe 3arpsi3HEHHE 1 bubnmnoreka [{IOK
OKPYKAIOIIEH CPEbI https://m.edsoo.ru/00a
e4270
65 Posb xumMuu B perieHun 1 bubnuoteka [JOK
HKOJIOTMUYECKUX MTPOOIIEM https://m.edsoo.ru/00a
e4270
66 PesepHbIiil ypok. O0001ICHHE 1 bubnuoreka [JOK
M CUCTEMAaTHU3alMs 3HAHUN https://m.edsoo.ru/00a
e0dOa
67 PesepHbIil ypok. O0001ICHHE 1 bubnuoreka [JOK
Y CUCTEMATHU3AINAS 3HAHUN https://m.edsoo.ru/00a
db33c
68 PesepHbIil ypok. O0001IICHHE 1 bubnuoreka [JOK
Y CUCTEMATHU3AINAS 3HAHUN https://m.edsoo.ru/00a
d9ch2
OBIIEE KOJIMYECTBO YACOB 68 4 7

I10 ITIPOTPAMME

YUYEBHO - METOIUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
Xumus. 8 kiacc: yuel. s obrieoO6pazoBarenbHbix yupexaenuit / O.C. ['abpuenss. - 3-e usf.,
ctpeotur. - M.: Jlpoda, 2022. - 286 c.
Xumus. 9 kiacc: yue0. as obmeodpazoBarensHbix yupexaenuid / O.C. 'abpuensis. - 3-e usf.,
ctpeotut. - M.: Jlpoda, 2022. - 288 c.
METOIUYECKHUE MATEPUAJIbI J1JIS1 YYUTEJIA
1. 'abpuensn O.C., Bocko6oiinukosa H.II., fmykoBa A.B. HactonpHast KHUTA yUUTEIIS.
Xumus. 8 ki1.: Meroauyeckoe nocoodue. - M.: JIpoda, 2021.
2. Tabpuensa O.C., AmykoBa A.B. Tetpanas ams 1a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pa6or. 8 k1. K yuebnuky O.C. ['abpuensna «Xumus. 8 xkmaccy. M.: [Ipoda, 2022.
3. I'abpuensa O.C. Meroanyeckoe nocodue k yueonuky O.C. I'abpuensna « Xumus». 8 Kinacc
/O.C. T'abpuensan. — M.: Jlpocda, 2021. — 109.
4. I'abpuensa O.C. Merognueckoe nmocobue k yueouuky O.C. ['abpuensna «Xumus». 9 knacc
/O.C. T'abpuensan. — M.: Jlpocda, 2021. — 108.
5. Xumus: texnonorndeckue kaptol K yueonuky O.C. I'abpuensna «Xumus. 8 Kiacey:


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Metoaudeckoe nocodue /JI.U. Acanosa. — M.: Ipoda, 2020

6. Xumus: TexHosorndyeckue kapTol kK yueOHuky O.C. ['abpuensna «Xumus. 9 kinacey:
Metoauueckoe nocodue /JI.U. Acanosa. — M.: [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTpoasHble U mpoBepouHbie padoThl K yueOnuky O.C. 'abpuensna
«Xumus. 8» /O.C. I'abpuensu, [1.H. bepe3kun, A.A. Ymakosa u ap. - M.: Ipoda, 2022.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

http://www.chemnet.ru I'azera « XuMusi» U callT it yuurtens «5 uay Ha ypOK XUMHNY
http://him.1september.ru Equnas komnekius LIOP: TIpeamerHas KOJICKIHS « XAMHS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO — Hay4HbIE SKCIECPUMCHTBHI:
xumus. Komnexuust Poccutickoro o6mieo0pazoBaTebHOTO moprana

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickas onumMinaia mKoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XUMHs: 3JICKTPOHHBIA YYCOHHMK ISl CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBIH yUeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTeK: XUMUS

http://www.chemistry.ru JluctaHipoHHass OJMMITHAAA MO XUMHH: TEJICKOMMYHHKAI[MOHHbIH
o0Opa3oBaTebHBIN TPOEKT



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
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