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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYAIOIUXCS CpPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTAaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BAaTEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CITY)KHT OCHOBOW JUTS POPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMYMBOTO pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEIIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTHPOBAaHHBIM OTPaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNnYeCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpeNH TaKue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTb OOyYeHHMs Ha CHUCTEMaTH4ecKoe IpuoOliieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS U CAMOIIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3YS 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTMYECKH LIE€71eCO00pa3HOro MOBEICHHS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEUEIIOBEYECCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHus B XUMHUH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl o hopmMynamM XUMHUYECKUX COCTUHEHUMN.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KAIIEHHE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHAOM Oapusi, paznoxkeHue runpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIeHUE OYUCTKA TMOBAPEHHON COJM, HaONIOJIEHHE U  OINMCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOPO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bomopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BelleCTB B Bojae. MaccoBasi J0Jsl BeELIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenwid. Oxcuabl. Krnaccuduraruss OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHWA: WIENOYM €W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHE CBOWCTB KHUCJIOPOJa, HAOIIOEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3yYeHHe CBOWCTB BOJOpoaa (ropeHue), B3amMojaeicTBHEe Bojgopoaa ¢ okcugaom meaum (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEd PACTBOPEHHOTO BEILECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KHUCIOT M IIeJloued, h3ydyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BakHeinmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAacCU(UKALUKA XUMHUYECKHX »dlieMeHToB. [loHsaTne o Trpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHomepuonHas ¢opmel [lepuogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHToB [lepruoanyeckoil cucTemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aWMOJCHCTBHE THUAPOKCHUIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBS3EH NMPHU M3yYEHUM XUMUH B 8 KJIACCE OCYIIECTBIISIETCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  KiIaccuukanus,  NEePUOJUIHOCTh,  HAOMIOJACHUE,  DKCIEPHUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsij, BEIIeCTBO, Tel0, O00BEM, arperaTtHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallis, KalblUs U HUX COCIUHEHUH B COOTBETCTBUM C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTne o ckopoctu xumuyeckoil peakuuu. [loHaTue 06 oOpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJIEKTPOHHBIH OaxaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexaHM3M JHMCCOLMAllMM BELIECTB C pa3IM4YHbIMH BHJAMU XHMHUYECKOH CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJ€il B CBETe
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa M ajnMasa), CIOXKHBIX BEIIECTB (XJoOpUaa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imenoyedl U cojeil (BO3MOKHO HCIIOJIb30BaHME BHUIEO MAaTepualioB), IpPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C TMOMOIIbI0 KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JlelicTBre XJiopa 1 XJIOPOBOJOPOIa Ha OPTaHMU3M 4YeJI0BeKa. BakHelne X0 pusl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KUCIOpPOJa U cepbl. XUMHUECKUE CBOHCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBIIUIEHHOIO CIOCO0a MOJTy4eHUs CepHOM KHcioThl. [IpumeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMUak, ero Gu3n4eckue 1 XuMu4ecKue
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (0OLIMe Kak MpeACTaBUTENs Kilacca KHUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arps3HEHHE BO31yXa, MOuYBBI M BOAOEMOB). PDocdop, ammoTpomHbie MOAU(UKAIIH
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHEe U XMMHUYECKUE CBOMCTBA, JIEHCTBUE HA JKHUBBIE OPraHU3MBbI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuusi Ha  KkapOoHaT-woHbl. Mcnonmp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOAHBIN Ta3, HePTh), MPOAYKTHl HX IepepabOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COECTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHHUS, OIbITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COEAMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB aMMHaka, MpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaduta, (ymiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aaCcOpOLMH PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-UOHBl M M3y4YE€HHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C TPOJyKUHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayuioB. O0mmue CcrocoObl MOMydeHUsS METAIOB. [IoHATHE O KOPPO3WU METaJLIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lenounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi CUCTEME XUMUYECKUX JIEMEHTOB /Jl.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IETOYHBIX METAIUIOB U UX COCTUHECHUM.

[[leroyHO3eMENBHBIE METAIBI MAarHUM W KalblMil: mojiokenue B Ilepuonnueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrtemMe xumuueckux osnementoB [l U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METauIoB U CIUIaBOB, MX (PM3MUYECKUMH CBOMCTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAIIOB), HCCIIEJOBAHHE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHs Kelie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMHCAHUE IPOLIECCOB OKPALIMBAHMS IJIAMCHH HOHAMHU HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 WCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAUYHOCTh,  HAOMIONEHHWE,  AKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
panIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsil, MPOBOJHHUKH, IOJYINPOBOJIHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

Bbuonorus: ¢otocunTes, npixanue, Omocdepa, dKOCHUCTEMa, MUHEpaJbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUTNBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHMCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIEC pE3yNIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHO NEATEIHOCTH NPH BHINOJTHEHHH Y4eOHBIX, TO3HABATENLHBIX 33124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IIOCTYIKM CBOMX TOBApHILNEH C MO3MIUM HPABCTBEHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISAIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IOJyYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOMN JIUTEPATYpOH, MOCTYIMHBIMH TEXHUYECKHMHU CpPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MAaCHOCTH MPH OOpAlEeHUH C XUMHYECKHMHU BEIIECTBAMU B OBITY U peallbHOM
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOH IEATEIBHOCTH, B TOM UHCIE Ha OCHOBE MPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHUH, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCHOHATBLHOM CpPEIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY M TICUXHYECKOMY 37I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble TPH W3YYCHUU XUMHH, IS PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIE, PEryJsTUBHBIE), KOTOpbIe 00ECreurnBalOT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUICHUS] IIPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIIENbHBIX (PAKTOB U SBJICHUI, BBIOMPATh OCHOBAHUS M KPUTEPUU s KiIacCHUPHUKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATh B Mpoliecce MO3HAHHS MOHATHUS (MPEAMETHBIE U METalpeaMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3y4aEMBbIX MPOIECCaX U ABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHHMIO, OPraHMW3alldd M TPOBEJICHUIO YUYEHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPaBOYHBIE MMOCOOMs, pecypchl MHTepHETa), KPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUIMA, MPHOOPETEHHE OIbITa B 00JaCTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIMY W WITIOCTPHUPOBATH pElIaeMble 3a/la4id HECIIOKHBIMHA CXEMaMH, TrarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAOUIEH MPUPOIHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPEACTABISATh NOJyYEHHBIE PE3YIbTaThl T03HABATEIBHON JESITELHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHUYECTBAa CO CBEPCTHMKAMHM B COBMECTHOI IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHAILIMS COBMECTHBIX ACHCTBUIA, OTIpeelieHne KPUTEPHEB M0 OI[CHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKILHUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBJICHHON LeiH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJIEHHOTO JaHHOM (exepanbHOW pabouell MporpamMMoi, BBIIENAIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
MHTEPIpPETANH, TPE0OPa30BAHHUIO U IPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CHTYaIUSX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:
-pacKphIBaTh CMBIC]I OCHOBHBIX XMMUYECKUX MOHITHI: aTOM, MOJIEKYJA, XUMUYECKUHN 3JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECh (OJJHOPOJIHAS M HEOJHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJISIpHAash Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIpHAs
Macca, maccoBas J0Js XHMHUYECKOTO 3JEMEHTa B COEIMHEHUHU, MOJIIPHBIM OO0BEM, OKCHI,
KHUCJIOTa, OCHOBAHME, COJIb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas
peakuusi, KinaccuuKalMs peakuil: peaklUd COEIUHEHUS, PeaKlUU pasJIoKEHUs, peakuuu
3aMelleHus], peaKuu 0OMEeHa, 9K30- M SHA0TEPMUYECKHE PEAKIMH, TEIIOBOM APEeKT peakuuu,
SJIpO aTOMa, AJIEKTPOHHBIN CJIOM aroma, aTOMHasi OpOUTallb, paguyc aTOMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMNOJISipHAsi KOBAJEHTHAsl CBA3b, MOHHAsI CBS3b, WOH, KAaTHOH, aHHOH, pacTBOp,
MaccoBasi J10J1s1 BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAalMsl) B pacTBOPE;
-WJITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNW U NMPUMEHSATh ITH TMOHATHUS
P OMMCAHUH BELIECTB M UX MPEBPAIICHUI;
-ICIMOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHHS (OpMYJT BEUIECTB U YpaBHEHMI
XUMHUYECKUX PEAKIINH;
-OIpeeNsaTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTENEHb OKHUCIICHUS
AJIEMEHTOB B OMHApHBIX COETUHEHUSX, NMPUHAIICKHOCTh BEIIECTB K OMpPENEIEHHOMY Kiaccy
COEMHEHUH 1o GpopMysiaM, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs U HOHHAs) B HEOPIraHUYECKUX
COEJIUHEHUSX;
-packpbeiBath cMbica Ilepuoamdeckoro 3akona JI. WM. MenaeneeBa: AeMOHCTPUPOBATH
[IOHMMaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS B
[lepnonnyeckoit cucteme, 3aKOHOB COXPAaHEHMsS MacChl BEIIECTB, IOCTOSIHCTBA COCTABa,
aTOMHO--MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOTaipo;
-OIIUCBIBAaTh M XapakTepu3oBaTh TabauuHyro (opmy Ilepuoauueckoil CHUCTEMbl XUMHUYECKUX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noAarpynna (A-rpymmna)» u «rnobdoynas noarpynna (b-
rpyImmna)», Majble 1 00JIbIINEe IEPHObl, COOTHOCUTh 0003HAUYEHUs, KOTOpbIE UMEIOTCS B Tabiu1e
«Ilepnonnyeckas cucrema xumuueckux osaemeHToB JI. V. MenneneeBa» ¢ 4UCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB M 3apsj saapa, oliuee
YHCII0 IEKTPOHOB U PaCHpesieeHNe UX 10 3JIEKTPOHHBIM CJI05IM);
-KJIaCCU(PULIUPOBATh XMMUYECKHE 3JIEMEHThI, HEOPIraHWYECKHE BEIECTBA, XUMHUUECKHE PEAKLUU
(1o 4mMcIly U COCTaBy y4acTBYIOIIMX B PEAKIMH BELIECTB, 110 TEIIOBOMY 3 (DEKTY);
-XapakTepu30BaTh (OMHUCHIBATh) OOLIME XUMHUYECKHUE CBOMCTBA BEILIECTB PA3JIMYHBIX KIIACCOB,
NOJATBEpXk/Aasi  ONUCAaHME IPUMEPAMHU  MOJICKYISIPHBIX  YPaBHEHHUH  COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIIHA;
-IIPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALLICHUN B PA3JIMYHBIX YCIOBUIX;
-BBIUUCIISITH OTHOCUTENBHYI0 MOJIEKYJSIPHYIO U MOJISIDHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMUYECKOT0 »JIeMeHTa N0 (opMysie COEeIUHEHMs, MAacCOBYIO JIOJIIO BEIIECTBa B pacTBOPE,
IIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINHY;
-IIPUMEHATh OCHOBHBIE OIIEPALlUM MBICIUTEIBLHON EATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o011eHne, CUCTeMaTH3alNI0, KIacCU(PHUKAIINIO, BBISIBICHHE TPUYUHHO--CIIEJICTBEHHBIX CBS3€H
— IS U3Yy4YEHUS CBOICTB BEIIECTB M XUMHYECKHX PEAKLUH, €CTECTBEHHO-HAy4YHbIE METO]IBI



MO3HaHMUA — HAONMIOACHUE, W3MEPEHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peaybHBIi H
MBICJIEHHBIN );
-CIIeI0OBATh MPaBUJIaM I0JIb30BaHM XUMUYECKOH MOCYI0N U J1abopaToOpHBIM 000pyI0BaHHEM,
TaKXKe MpaBuiIaM OOpAILEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMU I10 BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHAX OIBITOB IO TOJYYEHUIO M COOMpaHMIO Ta3000pa3HBIX BEUIECTB
(BoopoJa W KHCIOpOJa), MPUTOTOBIEHUIO PAacCTBOPOB C OIpeneiIEHHOW MaccoBOM JoJeit
pacTBOPEHHOIO BEILECTBA, IUIAHUPOBaTb W IPOBOAUTH XHMHUYECKHE HKCHEPHUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH MW KHUCIOT C T[OMOIIBI0 HHAMKATOPOB (JIAKMYC,
beHondrasenH, METUIOPAHXK U APYTHE).

K xoHmy oOydenus B 9 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:
-pacKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: XMMHUYECKUH AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHHWOH, TIPOCTO€  BEIIECTBO,  CIJIO)KHOE  BELIECTBO,  BaJIEHTHOCTD,
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIEHMS, XMMHUYECKas peaklus, XUMHYecKas CBS3b,
TeII0BOM 3 (eKT peakiuu, MOJb, MOJSPHBIN 00bEM, pacTBOp, JIEKTPOIMUTHI, HEINEKTPOJIMTHI,
ANIEKTPOJIUTUYECKAs] JTUCCOLIMAIUS, PEaKUUd HOHHOrO OOMEHa, KaTalu3aTtop, XUMHUYECKOe
paBHOBecHe, oOOpaTUMble U HEOOpaTUMble peaKIUd, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCICHME U BOCCTAaHOBJIEHUE, aJUIOTPOTHS,
aM(pOTEepHOCTh, XUMUYECKasI CB3b (KOBaJIEHTHAs, MOHHAsA, METAJUIMYECKasi), KpUCTAIIINYeCcKast
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW peakiuH, MpeneiabHO
nonyctumas koHnuentpamnus [1JIK Bemecta;
-WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHWUYECKHX MOHATHI W NPUMEHATH 3TH NOHATHUS
IIPY ONMMCAHUM BEIIECTB U UX MTPEBPAICHUI;
-ICIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHHS (GOpMYJT BEUIECTB U YpaBHEHMI
XUMHUYECKUX PEAKIINH;
-ONpENENATh BaJECHTHOCTh W CTENEHb OKHCIICHUS XWMHUYECKHX 3JEMEHTOB B COCIWHEHMSX
pPa3IMYHOTO COCTaBa, NMPHHAIJIEKHOCTh BEUIECTB K OIPEACIEHHOMY KJIAcCy COEIMHEHHUH IO
dbopmMynam, B XUMUYECKOU CBS3H (KOBaJICHTHAs, HOHHASI, METAJIIMYECKas) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHYECKOH (opMmylie, XxapakTep Cpelbl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
-packpbiBaTh cMbica lleprogunyeckoro 3akona J[. M. MenzaeneeBa u J€MOHCTPUPOBATH €r0
MOHMMAaHKe: ONHCHIBaTh U XapaKTepu3zoBaTh TabnuuHyio ¢opmy Ilepuonnyeckoil cuctembl
XMMHUYECKUX AJIEMEHTOB: pa3linyarh MOHATUS «TJlaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», Maneie u OoyblIUE MEPUOABI, COOTHOCUTH 0003HAYECHHS, KOTOpPHIE
UMEIOTCS B TEPUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTePHUCTHUKAMH CTPOCHHS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia sApa, 00Iee YMCiIo 3JEKTPOHOB U paclpeesieHue ux
10 DJIEKTPOHHBIM CIIOSIM), OOBACHATH 001I[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIUMHEHUU B Ipelesax MajblX NEPUOJOB U IJVIABHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;
-KJIaCCU(PUIMPOBATh XMMUUYECKUE HIIEMEHThI, HEOPTraHUYECKHE BEIEeCTBA, XUMUUECKUE PEAKIIUU
(mo yMCcoy M COCTaBy Y4YacTBYIOUIMX B pEAKLUH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Mo
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUUECKUX AJIEMEHTOB);
-XapaKkTepu30BaTh (OMUCHIBATh) OOLIME M clelU(UUecCKe XMMHUYECKHE CBOWCTBA MPOCTBHIX U
CJIOXHBIX BEILLECTB, IOATBEPAKAAs ONMMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINA;



-COCTaBJIATh YPAaBHEHHUS NIEKTPOJIUTUYECKOU AMCCOLMALMH KHUCIIOT, IIEJ0Ued U COJIeH, IOJIHbIE
Y COKpAaIIEHHBIC YPAaBHEHUS PEaKUii HOHHOTO OOMEHa, YpaBHEHUS PEaKLUi, TOATBEPIKIAIOIINX
CYLIECTBOBaHHE FEHETUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMUHbIX KJIACCOB;

-pacKpbIBaTh  CYIIHOCTh  OKHCIIHUTEIHbHO-BOCCTAHOBUTENIBHBIX  pPEAKIUil  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLIUii;

-IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH IPOTEKAHUS
XUMUYECKUX MPEBPALICHAN B PA3IMYHBIX YCIOBHSAX;

-BBIUUCIISITH OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHMUYECKOTO JIEMEHTa MO (QOopMyle COEAMHEHMs, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH PEaKIINu;

-co0ro/1aTh MpaBuiia MOJb30BaHUS XUMHUYECKOH MOCYI0i U Jab0opaTOpHBIM 000PYAOBAHUEM, a
TaKXKe MpaBuiia OOPAIICHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSMH IO BBITTOJTHEHHIO
71a00paTOPHBIX XUMHYECKUX OMBITOB IO IMOJIYYEHHIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

-TIPOBOJMTH PEAKIMH, TMOJTBEPXKJAIONINE KadeCTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpPUA-, OpomMua-, WOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynbdar-, THUAPOKCHI-WOHBI, KATHOHBI aMMOHHMS W HMOHBl HM3YYEHHBIX  METAJJIOB,
MIPHUCYTCTBYIONIUE B BOJAHBIX PaCTBOpPaX HEOPraHMIECKUX BEIIECTB;

-IIPUMEHSTH OCHOBHBIE OTIEPAIINU MBICITHTEIILHOW NESITEIbHOCTH — aHaIU3 M CHHTE3, CPaBHEHHE,
0000IIeHNe, CUCTEeMATH3AINIO, BBISBICHUE NMPUYMHHO-CICCTBEHHBIX CBS3€H — IS M3y4EeHUS
CBOWMCTB BEIIECTB M XUMHUYECKHUX PEaKIHi, €CTECTBEHHO-HAyYHBIE METOJbl IO3HAHUSI —
HaOI0ZCHUE, U3MEPEHUE, MOACITIUPOBAHUE, IKCIIEPUMEHT (pealbHBINH U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No HauMeHoBaHue KoJaunyecTBO 4acoB BH}IBI ACATCJIBHOCTH
DJIeKTpOoHHbIe (U poBbIe)
n/ pa3aeioB U TeM Bceer KoHTpoabHbI IIpakTuecku 00y4aIOUIHXCSI € YIeTOM
. o0pa3oBaTeJibHbIE pecypchl
n NporpamMmsl 0 e paGoThbI e paGoThI patoyeii nporpaMMsI
BOCIUTAHUS
Paznen 1. [lepponayanbHble XUMHYeCKHe TIOHATHS
- YCTaHOBJICHHE bubmoreka [IOK
JIOBEPHUTEIIbHBIX OTHOLICHHIA https://m.edso0.ru/7f41837c
MEXy MeAaroruaeckum
pabOTHHUKOM U €ro
00 yJaroIMMHUCH,
CIIOCOOCTBYIOIINX
TIO3UTUBHOMY BOCTIPHUSITHIO
o0yJaronmMucs TpeOOBaHUH 1
XHMUS — BAKHAS IPOChO MeAarornyeckoro
paOOTHHKA, IPUBJIEICHUIO UX
obnactb .
BHUMAaHUs K 00Cy*x1aeMoil Ha
11 CCTCCTBO?,HaHvI/I}I u 5 5 ypoke HHbOpMAITHH,
PaKTHICCKOU AKTUBU3AIIAU UX
JEATebHOCTH [I03HABaTEIbHOU
YyenoBeKa JEATEIbHOCTH; - IOOYKACHUE
00y4arommxcs COOM0aaTh Ha
YpOKe OOILENpPUHSTHIE HOPMBI
MOBEICHUS, IPaBria OOILECHUS
CO CTapIIMMU
(TIemarorn4ecKuMHu
paboTHUKaMM) U
CBEPCTHHUKAMU, IPUHLUITBI
yueOHON AUCLUILINHBI U
caMOOpraHu3alyu
BerecTra u - IPUBJICYEHUE BHUMAHUSA Bbubnuoreka IJOK
1.2 " 15 1 oOyuaronmxcs K IieHHocTHOMY | https://m.edsoo.ru/7f41837¢
peaKIH ACIIEKTy M3y4aeMbIX Ha ypOKax

HBHGHHfI, OpraHu3anus ux



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

paboTHI ¢ moy4aeMol Ha
YpOKE COITUaIbHO 3HAUUMOMN
uHpopMaen —
WHUITUMPOBAHUE ¢
00CYXICHUS, BEICKA3bIBAHUS
00y4arOIIMMHUCS CBOCTO
MHEHHSI 110 €€ TIOBOJY,
BBIPaOOTKH CBOETO K HEl
OTHOIIICHUS

Hroro no pazaeny

20

Pa3jaen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB

Bosznyx. Kucnopon.
2.1 [Toustue 06
OKCHJIaxX

- HCIIOJIb30BaHUE
BOCIIMTATCIIbHBIX
BO3MOXHOCTEN COEpKaHUs
y4eOHOro npeaMeTa depes
JIEMOHCTPAIIHIO 00yJIaIOITIMCS
IIPUMEPOB OTBETCTBEHHOTO,
Ipa)<IaHCKOr'0 IIOBEACHUS,
IPOSIBJICHUS YEJIOBEKOII00us 1
I00pOCEpAEUHOCTH, Yepe3
o00p COOTBETCTBYIOIIHX
TEKCTOB IS YTEHUSI, 3aa4 JUIS
perieHus], MPoOIEeMHBIX
CUTyauui 11t 00CyKIeHus B
KJacce

bub6mmoreka IJOK
https://m.edsoo.ru/7f41837c

59 Bonopon. [lonsitue
' 0 KHCJIOTaX U COJISIX

- COJICMCTBHE ITOBBLIIIICHUIO
MIPHUBIICKATENEHOCTH HAYKH IS
MOIPACTAIOMIETO MTOKOIEHHUS,
MOJIEP’KKY HAy4HO -
TEXHUYECKOT'0 TBOPYECTBA
JIeTel; - co3aaHue yCaoBUM ais
TIONy4YEeHUS IEThMH
JIOCTOBEpHOU WH(OpMAITHH O

Bbubnuoreka IJOK
https://m.edsoo.ru/7f41837c
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HEePEAOBBIX JOCTHIKCHUSX H
OTKPBITHSIX MUPOBOI U
OTEYECTBEHHON HayKH,
HOBBIIICHUS
3aUHTEPECOBAHHOCTH
HO/IPACTAIOIIETrO IOKOJICHHS B
HAYYHBIX MIO3HAHUAX 00
YCTPOWCTBE MUPA U 00IECTBA

2.3

Bopna. PacTBopsbl.
[Tousitue 06
OCHOBAHUAX

- pa3BUTHE IKOJIOTUYECKON
KYJIBbTYpBI, OEpeKHOT0
OTHOULIEHUS K POJHON 3eMIIE,
IPUPOIHBIM OOraTCTBaM
Poccuu u Mupa; - BocnutaHue
YyBCTBa OTBETCTBEHHOCTH 3a
COCTOSIHHE TTPUPOTHBIX
pecypcoB, yMEHUI U HABBIKOB
pa3yMHOro
MIPUPOIOIOIB30BaHUS,
HETEPIIMMOI0 OTHOILIEHUS K
JEHCTBUSM, IPUHOCSIIUM BPE,
9KOJIOTHH

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

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHUYECKHIX
COeINHEHU

11

- BOCHHTAaHHE YBayKEHUS K
TPYIY | JIOISIM TPyAa,
TPYJOBBIM JIOCTHKEHHSM;

- popMHpOBaHHE YMEHUH U
HaBBIKOB
caMo00CITyKIBaHHUS,
MOTPeOHOCTH TPYIUTHCS,
JI0OOPOCOBECTHOTO,
OTBETCTBEHHOT'O U
TBOPYECKOI'0 OTHOLICHHS K
Pa3HBIM BHJaM TPYIOBOU
JeATETbHOCTH, BKITIOYAsI
o0ydYeHHe U BBIIOIHEHUE
JIOMAIIHUX 00sS3aHHOCTEH

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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Utoro o pazgeny 30

Paznen 3. [lepuoguyecknii 3axon u Ilepuonnueckas cucrema xumnyeckux 31eMeHToB . U. Menneneea. CTpoenne aToM0B. XUMUYECKASA CBA3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKkuuu

ITepuoanueckuii
3aKOH U
ITepuoguueckas
31 cucreMa 7
XAMHYECKUX
anemenToB JI. M.
Menpene-eBa.

CrpoeHne aToma

- HWHHUIOHUUPOBAHUC
71 IO IEpIKKaA
HCCIIEZIOBATENBCKO
u IeSITEeIIbHOCTH
oOydJarommxcsi B
paMkax
peanusanu  UMU
WHIWBUOYAJIbHBIX
51 TPYNIIOBBIX
HCCIIEZI0BATEIbCKU
X IPOCKTOB, UYTO
JIacT

00 yJaroIMIMCs
BO3MOXKHOCTh
MPUOOPECTH HABHIK
CaMOCTOSATEIBHOTO
perreHus
TEOPETUUYECKOU
MpOOJIEMBI, HaBBIK
TEeHePUPOBAHUS U

oopmeHus
COOCTBEHHBIX
nacH, HaBBLIK
YBaKHTEIHHOTO
OTHOIIIEHHS K
YYXKUM HAESIM,

opopmiileHHBIM B
paborax  Jpyrux
UCCIIeIoBaTeNeH,

bubmaunoreka LIOK
https://m.edsoo.ru/7f41837
c
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HaBBIK
MyOIUIHOrO
BBICTYIJIEHUS
nepen

AyIUTOPUEH,
apryMeHTHpPOBaHU
g W OTCTauBaHU
CBOCH TOYKHU
3peHust

XuMudeckas CBSI3b.
OKHUCIUTENBLHO-
3.2

BOCCTaHOBUTEIIHHBI
€ peakiun

- AHULMAPOBAHYE U IIOLEP
JKKa UCCIIEN0BATENbCKON
JIeSITETFHOCTH O0YJarOINXCs B
paMKax peanu3anud UMU
WHIWBUAYAJIbHBIX U
TPYIIIOBBIX
HCCIIeTOBATEIHCKUX TIPOSKTOB,
YTO JACT 00yUaFOITUMCS
BO3MOXHOCTB TTPHOOPECTH
HaBBIK CAMOCTOSITETFHOTO
pelIeHUs TEOPETUYECKON
MPOOJIEMBI, HABBIK
TEeHEePUPOBAHUS U OOPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK
YBa)XKUTEIHHOTO OTHOIIEHUS K
YYXKUM HIesIM, 0(OPMIIEHHBIM
B paboTax Ipyrux
HCCIIEIOBATENICH, HABBIK
MyOIMYHOTO BHICTYTLICHUS
nepes ayIuTOpueH,
apryMEHTHPOBAHUS U
OTCTauBaHUS CBOCH TOUKHU
3peHust

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

Uroro no pazgeny
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bubmnoreka [IOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

bubmmoreka [IOK



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

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO
YACOBIIO
[NPOI'PAMME

68
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9 KJIACC

HaumeHnoBaHue
pa3nesnoB U TeM
NMpPOrpaMmbl

Ne
n/n

KoJaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTueckue
padoThbI

Buapl gesiTe IbHOCTH
00y4aromuxcs ¢ y4eTom
paboueil mporpaMmbI
BOCNUTAHMS

JJIeKTPOHHBbIE
(mudpoBsie)
o0pa3oBaTejibHbIE

pecypchl

Pazned 1. BenrectBo M XUMHY

€CKHE peaKknuu

IToBTOpEHUE 1
yrayOneHue 3HaHul
OCHOBHBIX Pa3/IeiOB
Kypca 8 kiracca

11

- YCTaHOBJICHUE
JOBCPUTCIbHBIX OTHONIEHUI
MEXIY IMeAaroru4ecKumM
pabOTHHUKOM U €ro

00 yJaroIMMHucCH,
CIIOCOOCTBYIOIINX
IO3UTUBHOMY BOCIIPUATHUIO
o0yJaronmMucs TpeOOBaHUH 1
MPOCKO MeAArOrHIeCKOro
paboTHUKA, TPUBJICICHUIO HX
BHUMAaHMS K 00CyKIaeMOi Ha
ypOKe HH(pOPMALIHH,
AKTUBH3AINN HX
II03HABATEIbHOU
JIeITeIbHOCTH; - IOOYKICHUE
00yJarommxcst COOM0IaTh Ha
YpOKe OOIIEIPUHSITHIC HOPMBI
MOBEICHUS, IPABUIIa OOIICHHS
CO CTapIINMHU
(TIemarorn4ecKuMHu
paboOTHUKAMM) U
CBEPCTHUKAMHU, TPHHITUITHI
yueOHOU JUCIUTLTHHEI 1
CaMOOpraHu3aIuu

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

OcHOBHBIE
1.2 3aKOHOMEPHOCTH
XUMHAYECKUX PeaKIuil

- Pa3BUTH € HABBIKOB
COBMECTHOU pPabOThI, YMEHUS
paboTaTh CaMOCTOSITENBHO,
MOOMIIH3YST HEOOX OIMMEbIE
PeCYpCHI, IPaBUJIBHO OIICHUBAS

bubmmoreka LIOK
https://m.edsoo.ru/7f41a636
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CMBICT U TTOCIIEICTBUSI CBOUX
JNEHUCTBUI; - coJielicTBUE
poeCCHOHATBHOMY
caMOOMpeIeTICHUIO,
MPUOOIIEHHS K COI[HAIBHO
3HAYUMOM JESITEILHOCTH IS
OCMBICJICHHOT'O BBIOOpa
npodeccun

1.3

DNEKTPOTUTHYCCKAS
JIICCOTTHAITHSL.
XUMHUYECKUE PEAKITUU
B pacTBOpax

- MTHUOUUPOBAHUC U
TOJIJIEpIKKa
HCCIEN0BATENBCKOM
JeATEIbHOCTH
00yJaIoMMXCs B paMKax
peann3anuu UMU
WHIWBUAYAJIbHBIX U
TPYNIIOBBIX
HCCIIeIOBATEILCKUX
MPOEKTOB, YTO JAACT
00yJarOIIIMCSI
BO3MOXKHOCTh
MIPUOOPECTH HABBIK
CaMOCTOSATEIHHOTO
pereHus
TEOPETUUYECKOU
MPOOJIEMBI, HaBBIK
TeHEePUPOBAHUS H

o opMIIeHUS
COOCTBEHHBIX HEH,
HAaBBIK YBKUTEIHHOTO
OTHOIIIEHUS K Ty KHM
uaesM, o OpMIICHHBIM B
paboTax Apyrux
HCCIIefioBaTeNel, HaBBIK
MyOIMYHOTO
BBICTYILIICHUS TIEpET
ayIUTOPUEH,
apryMEHTHPOBAaHUS H

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636
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OTCTauBaHUS CBOCH
TOYKH 3pCHUA

Hroro no pazaeny 17

Paznea 2. HemeTaJJIbI M UX COeIMHEHHUSA

OO6mas
XapaKTepUucThKa
2.1 XUMHYECKUX 4
asemenToB VIIA-
rpynnsl. ['anorenst

- pa3BUTHUE IKOJIOTMUECKON
KyJIbTYpBI, OepeKHOT0
OTHOULIEHUS K POJHOU 3eMIIE,
MPUPOIHBIM OOraTCTBaM
Poccuu u mupa; -
BOCTIMTaHHE YyBCTBA
OTBETCTBEHHOCTH 32
COCTOSIHHE TTPHPOTHBIX
pecypcoB, yMeHUH U
HaBBIKOB Pa3yMHOTO
MIPUPOJIOTIONB30BAHUS,
HETEPIIMMOrO OTHOIIEHUS K
JEMCTBUSAM, IPUHOCAIIIM
BpEJl DKOJIOTHU

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

- pa3BUTHE IKOJIOTMUECKOMN
KYJIbTYpHBI, OepeKHOTO
OTHOIIIEHUS K POJAHON
3emMJIe, IPUPOIHBIM

O0mas Gorarctam Poccun u mupa;
XapaKkTepUCTHKa - BOCIIUTAHHE YyBCTBA
29 XUMHYECKUX 6 OTBETCTBEHHOCTH 34 Bbubnuoreka IJOK
asemenToB VIA- COCTOSIHHE TTPHPOTHBIX https://m.edsoo.ru/7f41a636
rpyrel. Cepa u e€ pecypcoB, yMEHUU U
COCANHCHUS HaBBIKOB Pa3yMHOI'O
MPUPOAOIOIB30BAHUSA,
HETEPIHUMOr0 OTHOLIEHUS K
JEACTBUSAM, IPUHOCAILIUM
BpEJ1 SKOJIOTUU
23 06]_]_[35{ 7 - THUIUAPOBAaHUE U Bubnuoreka L[OK
' XapaKTEePUCTHKA OJICPIKKA https://m.edsoo.ru/7f41a636
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XUMUAYECKUX
aneMeHToB VA-
rpynmsl. A3oT,
dochop u ux
COEIMHEHUS

HCCIIEN0BATENBCKON
JIEITETLHOCTH 00YJarOIIUXCsl B
paMKax peanu3arui MU
WHJUBUTyalIbHBIX U
TPYIIIOBBIX
HCCIIEIOBATEIHCKUX TIPOSKTOB,
YTO IACT 00YYAFOIIUMCS
BO3MOXKHOCTB IIPHOOPECTH
HaBBIK CAMOCTOSTEIHFHOTO
peuieHus TEOPETUYECKON
MpoOJIEMBI, HABBIK
TESHEPUPOBAHUS K OOPMIICHUS
COOCTBEHHBIX HJICH, HaBBIK
YBaXUTEIBHOT'O OTHOIICHHUS K
YYXKUM HIIESIM, OOPMIICHHBIM
B paboTax Ipyrux
HCCIIEA0BATENEH, HABBIK
MyOIMYHOTO BBICTYTLICHUS
nepes ayJIuTOpueH,
apryMEHTHPOBAHUS U
OTCTaWBaHUs CBOEU TOUKHU
3peHust

OO0mmas
XapaKTepPUCTHKA
XAMHYECKUX

- IPUBJICYCHNE BHUMAHUS
00yJaroLMXCsl K HIEHHOCTHOMY
ACIEKTy M3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHU3aIys uX
paboTHI C moTydaeMoin Ha
YPOKE COLMaIbHO 3HAUUMOH

Bbubnuoreka IJOK

24 omemeHToB IVA- 8 nHopmanuer — https://m.eds00.ru/7f41a636

IPYIIbL. YTIEPOI U WHUIMUPOBAHUE e

KpEMHUHN 1 UX 00CYXKIeHHUs1, BHICKA3bIBAHHSI

COEIIMHEHUS 00yYaroIMMHUCST CBOETO
MHEHHUS TI0 €€ MOBO/TY,
BBIPAOOTKU CBOETO K HEi
OTHOLLIEHUSA

Wroro mo pazneny 25
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Pasnea 3. MeTa/sIbl 1 X COeAMHEHU A

3.1

OO01e cBoMcCTBA
METAJLJIOB

- pa3BuTHE
9KOJIOTIYECKOM
KYJIBTYpBI, OEpeKHOTr0
OTHOULIEHUS K POJHOU
3eMJIe, IPUPOTHBIM
oorarcrBaM Poccuu u
MHpa; - BOCITUTAHUE
YyBCTBa
OTBETCTBEHHOCTH 3a
COCTOSIHUE TIPUPOIHBIX
pecypcoB, yMeHUH U
HaBBIKOB Pa3yMHOIO
MIPUPOIOIIOIE30BAHUSA,
HETEPITMMOT0
OTHOIIEHMS K
JICHCTBHSM,
MPUHOCSIIUM BpEN
9KOJIOTHH

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

3.2

Baxkneimme Meranisl
U UX COEIUHEHUS

16

- pa3BuTHE
SKOJIOTMYECKOU
KyJIbTYpBI, OepeKHOTO
OTHOIIIEHUS K POJAHOU
3emMJIe, IPUPOTHBIM
6orarcrtBam Poccnu n
MUPA; - BOCHUTaHHE
YyBCTBa
OTBETCTBEHHOCTH 32
COCTOSIHHE TIPHPOTHBIX
pecypcoB, yMEHUU U
HABBIKOB Pa3yMHOTO
TIPUPOJIOTIONB30BAHUS,
HETEPIIMOT0
OTHOIIIEHUS K
JICHCTBHSAM,
TIPUHOCSIIIIUM BPET

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



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

3KOJIOTNH

Hroro no paspeny

20

Pa3znen 4. XuMmusi 4 okpyzkaionias cpeaa

BemecrBa u JKOJIOTUYECKHUH aClIEKT
bubmauoreka LIOK
4.1 MaTepuaibl B )KU3HU 3 BellleCTB U MaTepHasoB B https://m.edso0.ru/7f41a636
yeyoBeka YKM3HU YeJIOBEeKa " :
Hroro no pazaeny 3
p 3 bubauoreka LIOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBHIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xumus :8 kinace: yaeouuk/B.B.Epemun, H.E. Ky3pmenko, A.A.J/lpo3nos, B.B.JIynun;nox pen.
B.B.JIyauna.-M., [poda, 2020

Xumus 9xnace: yueonnk/B.B.Epemun, H.E. Ky3smenko, A.A.Jlpo3nos, B.B.Jlyaun;non pen.

B.B.JIynuna.-M., Jlpoda, 2020

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

Xumus :8 knacc: yaeonnk/B.B.Epemun, H.E. Ky3smenko, A.A.Jlpo3aos, B.B.JIyaun;nos pen.
B.B.JIynuna.-M., Jlpoda, 2020

Xumus :9xnacc: yaeonnk/B.B.Epemun, H.E. Ky3smenxko, A.A.Jlpo3aos, B.B.JIyaun;nos pen.
B.B.JIynuna.-M., Jlpoda, 2020

Xnumus. 8 Ki.: HporpaMMa. TemaTnueckoe u IIOYPOYHOC IINTaHUPOBAHUEC C MCTOANYICCKUMU
PECKOMCHIAIUAMUA

B. B. Epemun, A. A. /Ipo3nos, H. E. Ky3smenko, B. B.
Jlynun, M.: 000 "Uznarensckuii gom "OHUKC 21 Bek":

000 "UznatenbctBo "Mup u O6pazopanue", 2003

9 KJIACC

Xumus. 9 k. HporpaMMa. TemaTuueckoe u IOYPOUYHOC INTAHUPOBAHUEC C MCTOANYCCKUMU
PEKOMCHAALIUAMU

B. B. Epemun, A. A. /Ipo3nos, H. E. Ky3smenko, B. B.
Jlynun, M.: 000 "Uznarenbckuii gom "OHUKC 21 Bek":

000 "UznatenbcTBo "Mup u O6pazopanue", 2003



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka L{OK https://m.edsoo.ru

3aBUCUT OT HAMNOJHAEMOCTH IIKOJIbHOW JJa00paTOpuu.
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