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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XHMMUHM Ha YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBAHMM K pe3yJbTaraM OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHOIN MPOTpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, PEACTaBICHHBIX
B OI'OC OOO, a Ttakxke Ha OCHOBE (QeneparbHON pabodeil mnporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEMIINU MPENOoIaBaHus yueOHOTO npeaMeTa « XuMUsH»
B 00pazoBaTenbHbIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma mo XuMuU Aa€T TPEJCTaBICHHE O LENIX, OO0Iel crpareruu
oOydeHHs, BOCHHUTAHHUS U Pa3BUTHS OOYyYalOMIMXCA CpeICTBaMU y4eOHOTro
npeaMera, YCTaHaBIIMBAET 00s13aTeNIbHOE MIPEAMETHOE COJIEpKaHUE,
MIPEyCMAaTPUBAET PACIPENEICHUE €ro IO KIaccaM M CTPYKTYPHPOBAHME I10
pasmeraM M TeMaM MNPOrpaMMbl MO XUMHH, ONPENENAET KOJWYECTBEHHBIE H
KA4E€CTBEHHBIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
[IOCIEAOBATENbHOCTh M3YYEHUS] XUMHUHM C YYETOM  MEKIPEIAMETHBIX U
BHYTPUINPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAesieT BO3MOXKHOCTH IpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEro o0pa3oBaHMsl, a Takke TpeOOBaHUM K
pe3yapTaTtaM 00y4YeHUs XMMHUU Ha YPOBHE LI€JIeH M3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJOB YyueOHO-TIO3HABATEJIbHON JAESITEIbHOCTH OO0YYaroIIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHUE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHMS MHUPOBO33PEHUS
oOy4arolerocs, €ro NpejacTaBlIeHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMHUpPYEMbIE XUMHEW NPEJCTABICHUS O B3aMMONPEBPALICHUIX
SHEPTUU U 00 HBOJIIOLMH BEIHIECTB B MPUPOJAE, O MyTAX PELICHHUS NI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUECKOM,
MUIIEBOYN U KOJIOTHYECKON 0€30MacHOCTH, MPOOIEeM 3IpaBOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEH U1 CaMOpPa3BUTHS |
(dbopMUpOBaHUs KyIbTYPhl IMYHOCTH, €€ 001Iel 1 PyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HX CAMOCTOSITENIbHOM  y4eOHOW JeSATeIhbHOCTH,
AKCIIEPUMEHTAIBHBIX W HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B NPOPECCUOHATBHON JAESITEIbHOCTH;

3HAKOMUT CO CHEUU(UKON HAy4YHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €UHCTBO IIPUPOJBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
3TanoM B (POpMHPOBAHUHU €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00yYaroLIuXCsl;



crocoOCcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTHYECKOE
o0pa3zoBaHue 00yUYaIOIIUXCA.

JlanHble HampaBiieHHss B OOy4YEHUMM XHMHHM OOECHEYMBAIOTCSA CIEHU(PUKON
collep>KaHUsA  y4eOHOTro  MpeaMeTa, KOTOpbIM  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKHW XMMUU HA ONpPEAEIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCSA CHUCTEMbl NMEPBOHAYAIbHBIX MOHSATUN XUMHUU, OCHOB
HEOPraHW4YEeCKOM XUMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSATHM
OPraHu4EeCKOU XUMUH.

CtpykTypa colepkaHusi MporpaMMbl MO0 XUMHHM CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOTO noaxoaa K e€ uzydeHuro. CoaepikaHue CKIIaIbIBAETCS U3 CUCTEMBI
MNOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMUYECKOMN
peakuuu. O0e 3THM CUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl [0 MPUHLUITY
MOCJIEA0BATENBHOTO PAa3BUTHS 3HAHMI HA OCHOBE TEOPETUUYECKUX NPEICTABICHUN
Pa3HOTO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOIO YUEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepunoanueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBA3U;

— TMpenCTaBIeHUNM 00 BIEKTPOIUTUUYECKON JIHUCCOLUMAlMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHMS pPAacCMaTPUBAIOTCS HA OCHOBE OMIIMUPHUYECKH
MOJyYE€HHBIX U OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHSI K JpPYyroMy, BBINONHSAS (GYHKUUU OOBACHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXKHOCTEHW MPAKTHYECKOTO NMPUMEHEHHUS U IOJTyUYEHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue MporpaMMbl 1O XUMUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABICHUS] O XUMHUYECKOM COCTABIIAIOLIEH HAyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MEeToJaM IIO3HAaHHs B Hayke. M3ydyeHWe XMMHHM NPOUCXOJIUT C MNPHUBICYEHUEM
3HAHM W3 paHee HW3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyKaroolluid MUp»,
«bwuomnorus. 5-7 kinacce» u «Pu3uka. 7 Kinacey.

[Ipy wu3ydeHHMH XUMHHU MHPOUCXOAUT (HOPMHUPOBAHME 3HAHUWA OCHOB
XUMHUUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKON
JESATENbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYDBHI.
3amaya y4yeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAaHUN — BaXHEUIIHMX ()aKTOB, MIOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKCHHM,
JOCTYMHBIX 000OIIEHM MHMPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B



NpUOOIIEHNM K HAay4YHbIM METOJaM I[I03HaHUS TPU H3YYEHUH BELIECTB H
XUMUYECKUX PEaKUuid, B (POPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUH B Y4YeOHO-NO3HABATEIbHONH U Yy4eOHO-HCCIEI0BATEIbCKOM
NESTENbHOCTH, OCBOCHHMHM NpaBWil 0O€30IaCHOr0 OOpalieHusi ¢ BEIIeCTBAMHU B
ITIOBCETHEBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOTO OOLIEro 0Opa30BaHMS BaKHOE
3HAYEHUE MPUOOPENTH TaKue 1EIH, KaK:

— (QopmupoBaHHUE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CaMOCTOSITEIHHOMY MPHHATHUIO PEIICHUH,
CIIOCOOHOM aanTHUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTHYEeCKOoe MpUOoOIIeHHEe
oOyyJaroumxcsi K CaMOCTOATEIbHON IO3HABATEIbHOU JI€ATENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUS, (OPMHUPYIOMIMM MOTHBAIMI0 M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— o0ecrnieueHe yCIOBHUH, CITOCOOCTBYIONMUX MPUOOPETEHUIO 00YJarOITUMUCS
OTbITa Pa3HOOOPa3HOW MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOMIMX YHUBEPCAIBHOE 3HAUCHHUE IS
Pa3IMYHbBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue o0OmEH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHHA OOBACHATH M OIICHUBATh SIBJICHUS
OKPY’KaOIIETO MUPA, WCIOJIb3Ys 3HAHUS M OIBIT, IOJIYYEHHBbIE NPHU HU3YyYEHUU
XUMHUM, TPUMEHSTh WX TpPU PEUIeHHH MpoOJieM B TMOBCEIHEBHOM JKU3HU U
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBanne y oOydalomUXcs TYMaHUCTHYECKHX OTHOIICHHUH,
NOHMMAaHHS LEHHOCTH XUMHUYECKUX 3HAaHUH JUIg BBIPAOOTKH HKOJIOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY W TPYHOBOM JAESITETBHOCTH B LEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbS U OKpYkKaroleld TPUPOAHON CpEebl;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMS OOIIEYENIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIs M HANpPaBICHHOCTH NaTbHEUILETO
oOyJeHwusI.

OO1mee 4YMCIO 4YacoB, OTBEACHHBIX JJIs H3YYEHUS XUMHM Ha YpPOBHE
OCHOBHOTO 00I1Iero 0Opa3zoBaHus, cocTaBisger 136 yacoB: B 8 kimacce — 68 yacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHauya/ibHbIe XUMHYECKHE IOHATHS

[Ipeamer xumun. Posib XUMUM B KU3HU 4YeloBeKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BeriecTB. [loHsATHE O MeToAax MO3HaHUS B XUMHHU. UHCThIe BEHIECTBA M CMECH.
CrniocoObl pa3neneHus cMecei.

ATOMBI M MOJICKYJIBI. XHMHYECKHE 3JeMeHThl. CHMBOJBI XUMHYECKHX
anemMeHTOB. [IpocThie 1 CIOKHBIE BEMIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (opmysia. BageHTHOCTP aTOMOB XHUMHYECKHUX JJIEMCHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENIbHAs aTOMHas Macca.
OtHOCHUTENBHAS MOJICKYJISIpHAsi Macca. MaccoBasi O XUMHUYECKOTO JJIEMEHTa B
COCIMHEHHH.

KonnuectBo BemecrBa. Mouib. MonspHas macca. B3anmMocBsi3b KOJIMYECTBA,
Macchl W 4YHMCJIAa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHCHUM.

dusnyeckre U XUMUIECKUEC SBIICHUSA. XUMAYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHMsS MacChl BelecTB. XUMHUUYecKkue ypaBHeHus. Kiaccuduxarus
XUMUYECKUX pPEeaKIUi (COeTMHEHNs, Pa3I0KEHUs, 3aMEeILIeHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHYECKOHN IMOCY/I0H, TTpaBuiIaMu pabOThl B JIADOPATOPUHA U
npuéMaMu OOpalieHus ¢ 1abopaTOPHBIM 00OPYIOBAHUEM, U3YUYCHHE M OMHCAHUE
duznuecknx CBOWCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (TOpEHHE CBEYH, NMPOKAIMBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KUCIOTOM) SBJICHUH, HAOMI0IeHHE U
OTIMCaHWE TPHU3HAKOB MPOTEKAHMWSI XUMHUYECKHX PEeaKIuil (pasziokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE TUIPOKCHAA
meau () mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pacTBopoM coiu meau (11),
M3Yy4YCHHE CIIOCOOOB pa3/ielCHHUs] CMecel: C MOMOUIbI0 MarHurta, (UIbTPOBAHHE,
BbIMIApUBAHUE, AUCTWILISALUA, XpoMaTorpadus, MPOBEJICHUE OYUCTKU MMOBAPEHHOM
conu, HaOMIOJEHHME W  OMHCAaHHME  PE3yJbTAaTOB  NPOBEACHHUS  OINBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHHE MOJEJICH MOJIeKy
(IIapOCTEP>KHEBBIX ).

BazkHeiiniue npeacTaBuTe/ M HEOPraHMYECKUX BEIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — alneMeHT M MPOCTOe
BemecTBo. HaxoskneHune kuciaopoma B Tpupojae, (HU3MYECKUE W XUMHYCCKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. Ilpumenenue kuciopoga. CrocoObl



MOJy4YeHUs KuciopoAa B JiabopaTopur M TpombilieHHOCTH. Kpyrosopot
Kuciopoza B pupojie. O30H — aIoTponHasi MoAUGUKAIIUS KUCTIOPOa.

TernoBoit 3¢ dekT XUMHUYECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHWS,
3K30- M JHIAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUIICHHE MapHUKOBOTO 3(h(exTa, pa3pyiieHrue 030HOBOTO CIIOSL.

Boaopon — nsnemMenT um mpocroe BemectBo. HaxoxxaeHue Boagopoaa B
npupojae, GuU3MYEeCKUe U XUMHUYECKHME CBOWCTBA, MPUMEHEHHUE, CIOCOObI
noxyuenus. Kuciotsl u conu.

Momnsipablii 00bEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPABHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputTenb. PacTBOpEI.
HacpbllieHHbIE M HEHACBIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas n0J1s BellecTBa B pacTBOpE. XUMHUECKHE CBOWCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoAe ¥ B *KU3HU 4eNOBeKa. KpyroBopoT BOJBI B IPUPOE.
3arpsi3HeHHe NpUPOIHBIX BOJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccudukarnus weopranmdeckux coenuHennit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyromie (OCHOBHBIE, KHUCIOTHBbIe, aMQOTepHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Du3MUecKHU€ U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lomydyeHrne OKCUI0B.

OcHoBanus. Kiaccudukanuss ocHOBaHUM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHMs. Homenknatypa ocHoBaHMU. PU3NYECKHE M XHMHYECKHME CBOMCTBA
ocHoBaHui. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucinor. @usudyeckue u
XAMUYECKUE CBOMCTBA KHUCIOT. Psn aktuBHoctm MmetamoB H. H. bekerosa.
[Tony4denue Kucior.

Commu. Homenknarypa coseil. @U3NYECKUE U XMUMHYECKUE CBOMCTBA COJIEH.
ITonydenue cosen.

['eneTnyeckas CBsI3b MEXKAY KJIaCCAMU HEOPTaHUUECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIEIICHUE COAECPKAHUS KUCIOPOAAa B BO3AYyX€, IMOJYUYEHHUE,
coOupaHue, pacno3HaBaHWE M M3yYEHUE CBOICTB KHUCIOpOAa, HaOIIOACHHE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHus TopeHus (moxapa), O3HAKOMIIEHHE ¢ oOpasllaMH OKCHAOB U
ONMCaHUE HX CBOMCTB, MOJyuYeHHE, COOMpaHuE, pacro3HABaHUE W HU3yUYCHUE
CBOWMCTB BOJIOpojAa (rOpeHue), B3amMojeicTBre Bojopoaa ¢ okcugaom menu (1)
(BO3MOHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHME OCOOCHHOCTEH PpPACTBOPEHMS BEILECTB C
PA3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJIEMCTBUE BOJBI C METAJUIAMHU
(HaTpueM ®  KaublKieM) (BO3MOXKHO  HCIIOJIB30BAaHWE  BHJICOMATEPHAIIOB),



uccieoBaHe O0Opa3lioB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX  KIACCOB,
HaOJII0JIeHuE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydyeHue BizaumopenctBus okcupa meau (ll) ¢ pacTtBopom cepHOM KUCIOTHI,
KUCJIOT C METAJUIAaMH, PEaKIUM HEUTPAIU3ALNH, IOJTYyYEHHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHME OJHOIO0 MeTajla IPYyTMM H3 PacTBOpa COJM, pElIeHUe
DKCIEPUMEHTAIBHBIX 3a4ad MO TeMme «BaKHeWIMe Kiacchl HEOPTaHWYECKHX
COECIMHECHUIN.

Ilepyoanyecknit 3akoH u Ilepumoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aTroMoB. XHMHYECKAS] CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEeaKIUH

[lepBble TOMBITKM KIACCU(PUKAIMKA XUMUYECKUX 3ieMeHTOB. llonsTue o
IpyMNIax CXOAHBIX JJIEMEHTOB (IIEIOYHbIE W IIEJTOYHO3EMENbHbIE METalIbI,
raJloTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(pPOTEpHBIE OKCH/IBI
Y TUAPOKCUIBI.

[lepnonnueckunt 3akoH. [leprognyeckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuoaHas ¢ JIuHHONEpUoAHass  (OPMBI
[lepnoanueckor cucreMbl XxUMU4UeCKuXx aineMeHToB . . Menneneesa. [lepuoabl
n rpynnsl. OU3nUecKuii CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB IlepuoAa H
IPYINIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04eK aTroMoB MepBbIX 20 XUMHYECKHUX DJEMEHTOB
Ilepnonnueckoit cucrembr [[. M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
3JIEMEHTA MO €ro nonoxeHuto B [lepuoanueckon cucreme /. M. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHMHMYECKHX 3JIEMEHTOB,
METAJIINYECKUX U HEMETAJUIMYECKUX CBOKCTB M0 IPyNIaM U NeprUoaaMm.

3nauenue [leproanueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB Ul pa3BUTHUs Hayku U npaktuku. [[. 1. MenneneeB — y4y€Hbli U
rpak1aHUH.

Xumuueckasi cBs3b. KoBajieHTHas (HoOJsipHAsT W HEMOJSIPHAsA) CBA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucineHusi.  OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLHUU.
[Ipouecchl OKHCIIEHNS M BOCCTaHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB U HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHMHKA C pacTBOPAMHU KHUCIOT M IIEJIIOYEH, IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ NPUMEPBl  OKHUCIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUI
(ropeHue, peakiuu pa3ioKeHusl, COEAUHEHHUS ).

Mesicnpeomemmuoie céa3u



Peanmu3zanyss MeXnpenMETHBIX CBS3€d INPHU M3YYEHUM XMMHMU B 8 KIIacce
OCYILECTBJISIETCS 4Yepe3 MCHOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
NOHATUM, TaK W MOHATHUH, SIBISIOMINXCS CUCTEMHBIMU JUIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO11ue ecTecTBEeHHO--HAay4HbIE MOHATHUS: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(uKaus, MEepUOJIUIHOCTb, HAOIIJEHUE,
JKCIEPUMEHT, MOJAEITUPOBAHUE, UBMEPEHUE, MOJIEITb, SIBJICHUE.

dusnka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
W30TOIIBI, PaAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKHAN 3apsill, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEILECTBA, ra3, (pU3NUEeCKHe BETUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, COMHIIE.

buonorus: ¢porocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHbIE MOPOJIBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOIUINBO, BOJHBIE PECYPCBHI.

9 KUIIACC

BeuiecTBo M XMMHYECKas peaKkuus

Ilepunonnueckuii 3akoH. [Iepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB [1.
N. MenneneeBa. CTtpoeHue aroMOB. 3aKOHOMEPHOCTH B HU3MEHEHWUU CBOMCTB
XUMUYECKUX DIIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, KaJMsl, KaIbLMs M HX
COCAMHEHN B COOTBETCTBUM C TMOJOXEHUEM JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XUMHUYECKOW CBSI3H. THUIBI KPHUCTAIUNIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJa XUMHUUECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHMYECKUX BELIECTB. XUMUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K Pa3IU4YHbBIM KJIacCaM HEOPTraHWYECKUX
COEMHEHHNI, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BEUIECTB.

Knaccudukanus XMMUUECKUX PEeaKUil 0 pa3IMuHbIM NPU3HAKaM (10 YHUCITY
M COCTaBy Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, IMo
U3MEHEHUIO CTETEHEH OKHUCIEHHUS XMMHYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHIO KaTaju3aropa). JK30- U IHAOTEPMHUUECKUE PEAKLINUH, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuyeckon peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOTreHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE 0 XUMUYECKOM paBHOBecHH. DaKTOPHI,
BIVAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUMU H IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOM peaKLuu. Cocrasnenue YpPaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAaKIUHd C  HCIOJIb30BAHUEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopus 27€KTPOTUTUYECKON AUCCOLMALMH. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHIL.
Katnonel, annonsl. MexaHu3M OHMCCOLMAIMU BEIIECTB C PA3IMYHBIMA BHUIAAMU
XxuMuueckoi cBsizu. Crernenb auccorpanni. CUibHbIE U CI1a0ble 3JIEKTPOJIUTHL.

Peakniun noHHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUS PEeaKIii HOHHOTO OOMEHa,
NOJHBIE W COKpAlI€HHbIE WOHHBIE YypaBHEHUs peakiui. CBOMCTBa KHUCIOT,
OCHOBaHMM W cCcoJell B CBeTe TMPEJCTaBICHUNA 00 IJICKTPOIUTUUYECKOUN
nuccoruanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIU3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMA KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJJIOB W HeMeTaUioB (Tpadura M anmaza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEI0BAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaKInu
OT BO3JCUCTBHUS PA3NIMYHBIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IMpoOIecca AUCCOLMALMM KHCIOT, WIEJIOYEed U COJeu
(BO3MOXHO  HCMOJB30BaHME BHUJEO MaTEpHalioB), IMPOBEJICHUE  OIBITOB,
WUIIOCTPUPYIONIUMX ~ NPHU3HAKK  NPOTEKAHHWs  peakluuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIUX ~ IPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakl pas3ioKEeHHs, COSIUHEHHUs), PACIIO3HABAHNE HEOPraHMYECKUX
BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX pPEaKUMW Ha HOHBI, peLIeHue
AKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJuuibl U MX cOeIMHEHU S

OOmiast xapakTepucTHKa rajoreHoB. (OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHusd. CtpoeHue M (U3MUECKUE CBOWCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa IpPUMEpPE  XJopa
(B3aUMOJEHCTBUE C MeETalJlaM{, HEMeTaJUlaMHy, IIejlo4aMH). XJIOPOBOIOPO/I.
ComnsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YeHHUE, NpUMeHeHue. JlelcTBue
XJIOpa ¥ XJOPOBOJAOPOJA HA OpPraHu3M YeEJIOBEKAa. BakHEWIHne XJIOpHUAblI U X
HaxXO0XJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (U3MUECKHEe CBOMCTBA
IIPOCTHIX BEUIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHbIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. XUMHYECKHE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PUBHUECKHE U
XUMHYECKHE cBOMCTBAa. OKCHABI CEPBI KaK MPEICTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnas kuciota, (Qu3MUEeCKUe W XHUMHUYECKHE CBoilcTBa (00mMEe Kak
Ope/CcTaBUTeNs Kilacca KHCIOT M cHenuduueckue). XUMUUECKHE PpEeaklUH,
Jexallie B OCHOBE IPOMBIIUIEHHOTO CHOC00a MONMy4YeHHs] CEPHOM KHUCIIOTHI.
[Ipumenenne cepHor KUCIIOTHI. CONMM CEpHOM KHUCIOThI, KAUECTBEHHAs peakuus Ha



cynbdar-uoH. Haxoxaenwe cepsl u €€ COSAMHEHWH B TPHUpPOaE. XUMHUYECKOE
3arpsI3HCHUE OKPYKAIOMIEH Cpeabl COCAMHEHUSMH Cephl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAIICHHUS.

OO6mass xapakrepuctuka 3yeMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHUs. A30T, PacCHpOCTPAHEHHE B MPUPO/IE,
dusznyeckre u XUMUIECKHe CBoMCTBa. KpyroBopot a3ora B mpupojie. AMMHUaK, €ro
duznuecKkre 1 XUMHUIECKAE CBOMCTBA, TOJydeHnE B puMeHeHue. Conr aMMOHMUS,
uX (pU3MYEecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TOJydeHHe, (U3MYCCKUC M XUMHUUYCCKUC
cBOiicTBa (00mME Kak TPENCTABUTENs Kilacca KHUCIOT W crienudpuyecKue).
Hcmonp30BaHWEe HUTPATOB MW COJCH aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
yA0OpeHui. XuMHUYECKOe 3arps3HEHUE OKPY KaIoIIel Cpelibl COSIMHEHUSIMU a30Ta
(KUCTIOTHBIC JOXIHW, 3arpsi3HEHHE BO3IyXa, MOYBEI W BOJ0EMOB). Docdop,
ajutorponiHbie Moaudukaruu docdopa, ¢uzMUecKne W XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopnas kucinora, pundeckne 1 XUMUIECKUE CBOMCTBA,
nosydyeHue. Mcnonbs3oBanue GocdaroB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 31eMeHTOB |V A-rpymnmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHBIC CTCIICHW  OKHUCICHUSA.  YTJIEPOJ,  aUIOTPOITHBIC
MoauUKaIMKM, paclHpoCTpaHEeHUE B TNpupoje, (puudeckue M XUMHYECKUE
cBoiictBa. Ancop6musi. KpyroBopot yriepona B npupoje. Okcuabl yriepoja, ux
dusznuecke W XWMHUYECKHE CBOWCTBA, JEHCTBME Ha KHUBbIE OPraHU3MBI,
MOJIydeHUE W TPUMEHEHHE. JKOJOTUYECKHE IMPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yriepona (1V), rumorteza rino0aqbHOrO NOTEIUIEHUS KIUMAara, MapHUKOBBIN
adexr. YroapHas KUcaoTa U €€ Cou, MX (U3HUECKUe U XUMHUYECKHUE CBOMCTBA,
NoJlydeHUe W TpuMeHeHWe. KauecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TMPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHavayibHBIE MTOHATHS 00 OPraHUYECKUX BEILECTBAX KAK O COSAMHEHUSIX
yrieponaa (MeTaH, 3TaH, dTUJIEH, alleTHUICH, TAHOJI, TIIUIIEPUH, YKCYyCHAs KUCIOTA).
[Ipupo/iHbIE HMCTOYHUKH YIJIEBOJOPOJOB (Yyrojib, HOPUPOAHBIA Tra3, HePTb),
MPOAYKThl HMX TMepepaboTku (OeH3MH), UX POJib B OBITY U TMPOMBIILIEHHOCTH.
[ToHsiTHe O OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yriieBojiax — 1 ux
polii B KU3HM 4eloBeKa. MarepualibHOe €AMHCTBO OPraHUYECKUX W
HEOPTAaHWIECKUX COCTMHCHUA.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, TMOJNyYCHUE W
npuMmeHenue. CoenuHeHus: KpemHHsi B mpupone. OOumue mnpeacraBieHus o0
okcune kpemuus (V) m kpemuueBoi kuciore. CHIMKAThI, MX HCIOJIh30BaHUEC B
OBITYy, B MPOMBIIUICHHOCTH. BakHeillre cTpouTenbHbIe MaTepHANIbl: KEPaMHKa,



CTEKJIO, LIEMEHT, OeToH, >kene300eToH. [IpoGieMbl 6e30MacHOro0 MCIOIb30BAHMS
CTPOUTENBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3YUYEeHHE 00pa3ll0B HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TIPOTEKAHWS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUYECKHE CBOMCTBA
raJIoreHOB M HX COEJMHEHHUH (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB),
O3HAaKOMJIEHHE C oO0pa3namMu XJOpUJ0B (TAJOTEHHUZIOB), O3HAKOMJICHHE C
obpasilaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOACHUE TIpollecca OOYTIMBaHUS caxapa MOJ JICUCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHUYECKUX CBOWCTB
paz0aBIE€HHOM CEPHOM KUCIOTHI, TPOBE/IEHUE KAUECTBEHHOM peakinu Ha CyJibdar-
MOH W HaOJIo/IeHWe TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMH
cBoiicTBaMu a3ota, Qochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJb30BAHUE
BUICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIO0OpEeHHH, MOTydeHue,
coOupaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHHMS U (ochaT-uOH U U3ydyeHUE MPU3HAKOB
UX MPOTEKAHUS, B3AUMOJECHCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOHO UCITIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenen
KpPUCTAUTMUECKUX PeImIETOK anmasza, rpadurta, ¢QyiepeHa, O3HAKOMJIEHUE C
POLIECCOM  afCcOpPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIJIEM U
YCTPOMCTBOM NPOTHUBOTa3a, MOJydyeHHe, COOMpPaHUE, PAacCllO3HABAHUE U U3YUYEHUE
CBOMCTB YIJIEKHMCJIOTO Trasa, MPOBEJEHUE KAaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3y4YEHUE IMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIJIEHUE C
OPOAYKIMEH CHJIMKATHOM TMPOMBIIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe « BaxxHene HeMeTallITbl U UX COCTUHEHUS.

MeTajibl U MX cOeTMHEHUS

OO61ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepumommueckon cucremMe xuMmu4eckux dnaeMmeHtoB JI. M.
MenpneneeBa u ctpoeHusi arTomMmoB. CTpoeHHE MeTaJuIoB. MeTrauindeckas CBsi3b U
METAJNINYECKasi ~ KPUCTAUIMYECKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HanpsOKEHUN MeTaiwioB. OU3WYecKre U XUMUYECKHUE CBOMCTBAa MeTaioB. OOiue
CHoCOOBbI MONy4YeHuss MeTawioB. [loHSATHE O KOPpPO3UMHM METAIOB, OCHOBHBIE
cnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTallb, YyTyH, ANOPATIOMUHUM,
OpoOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounble MeTaIbl: TONOXKEeHUE B [leproanueckoil cucteMe XUMUYECKHUX
anemeHToB JI. M. MeHpaeneeBa, CTpO€HUE HUX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKre U XUMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U



TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe MIeNOYHBIX METAIJIOB U HUX
COECIMHCHU.

[[leroyHO3EMENBHBIE METAUIBI MAarHuil M KaJblUW: TMOJIOKEHUE B
[lepnonnueckoit cucreme xumuueckux sneMeHToB [[. Y. Menneneesa, ctpoenue
UX aTOMOB, HaXOXJIeHHE B Tpupoje. Pu3ndyeckre 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelue CcoeIMHEHHUS KalbIusg (OKCHJA, THUIPOKCHUI, COJIH).
XKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

AJroMUHMI: TIoJI0)KeHue B [lepuoauueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aToMa, HaxXOXIACHHUE B mpupoae. DPuznyeckue u
XUMUYECKHE CBOMCTBA alFOMUHUSI. AMGOTEpHBIE CBOMCTBA OKCUA M THIPOKCHAA
ATIOMUHUAL

XKeneso: nonoxenue B [leppoanueckoil CUCTEME XUMUYECKUX AIIEMEHTOB /I,
N. MenpeneeBa, CTpOCHME aToMma, HaxOoXKJIeHHWEe B mnpupone. dusnueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCubl, ruipokcu bl U conu xkenesa (1) u sxenesza
(1), mx cocraB, CBOWCTBA M MOJTyYCHHUE.

Xumuueckuii IKCnHepuMeHm

O3HAKOMJIEHWE C oOOpasllaMl METAJIOB W CIUIAaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YUYCHHE PE3YJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUSA OKCHAA
Kbl WU HATpUsi C BOJOM (BO3MOXKHO HCHOJBb30BAHUE BHUACOMATEPUAIOR),
VICCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IPOLECCA TOPEHHUS KENle3a B KUCIOPOAE
(BO3BMOKHO  HCHOJIb30BAaHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMA HA MOHBI: MarHus, KajbllUs, aTIOMUHUS, [IUHKA, JKeJie3a
(I u xeneza (1), mean (I), HaGMrOIEHNE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
MJIaMEHU WOHAaMU HaTpusl, Kalusgd W Kaiblusg (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0OBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCH]IA aTFOMUHUS
Y TUIPOKCHU/IA IIMHKA, PELICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxHeiime
METAJJIbl U KX COCIUHEHUS.

XHMHUA U OKpPYKaOLIAas cpeaa

BemectBa u marepuanbl B NOBCEAHEBHOW JKM3HM YelOBeKa. be3zomacHoe
WCIOJIb30BaHME BEILIECTB U XMMHYECKUX peakuuii B ObITy. [lepBas momotp npu
XMMHUYECKUX 05KOrax U OTPABIICHUSX.

XUMHYECKOe 3arps3HEHUE OKpYXKalollel cpenbl (MpeaenbHas JOIMyCTUMas
KoHIeHTpalnus Bemiects, nainee — [1JIK). Ponbp xuMum B pemieHnn 3K0JIOTUYECKUX
po0iem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pasiloB MaTepuajoB (CTEKJIO, CIJIaBbI METaUIOB, MOJHMMEPHbBIS
MaTepualbl).

Meosicnpeomemmnule cea3u



Peanmuszanpss MeXIpeaMETHBIX CBs3€W INpU WM3YYEHUM XMMHUU B 9 Kiacce
OCYILECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KAaK OOIIMX ECTECTBEHHO-HAYYHbIX
IIOHATHUM, TaK U IOHATUM, SBIAIONIUXCS CUCTEMHBIMU Ul OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAayuUHble NMOHATHSA: Hay4yHbId (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIaccu(ukanusa, MepUOJAUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, ITAPHUKOBBIN
a(dexT, TEXHOTOTHS, MAaTSPHUAITBI.

®u3uka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TOIBI, PaIUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUU 3apsl, NPOBOJHHKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3MUECKHE BEIMYMHBI, €IUHULIBI U3MEPEHHUs, KOCMHYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOCUCTEMa, MHUHEpPAIbHBIC
yA00pEeHUsl, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BEILIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaNbl, TOpPHbIE MOPOJBI,
ITOJIE3HBIE HCKONIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOIO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUs] XMMHUHU B €IUHCTBE Y4eOHOW U
BOCIIUTATENIbHON IEATEIIbHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHUCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IIPUHATBIMU B
oOllecTBe MpaBUJlaMM M HOPMaMH MOBEIECHHUS M CHOCOOCTBYIOT IMpoOleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLMATIU3AIMU 00YyYarOLIUXCS.

JIM4HOCTHBIE ~ pE3yNbTaTbl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCA CHUCTEMOM IO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUA W
pacCIIMpPEHHE OIBITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KyJIbTYPHOMY, UCTOPUYECKOMY
YU HAy4YHOMY HACJICIHIO, TOHMMAaHWs 3HAYCHUS XUMUYECKOM HAyKU B KU3HH
COBPEMEHHOTO OOILECTBA, CIOCOOHOCTH BIAAETh JAOCTOBEPHOM HH(pOpMAIUEN O
MIEPEIOBBIX JIOCTIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XUMHHU,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) TPa’KIAHCKOr0 BOCITUTAHUA:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIEAOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHJAAX
JESITeIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH IMPU
BBIMIOJIHEHUH Y4YEOHBIX, TO3HABATENIbHBIX 3a/lay, BBHIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3aHUH YUEOHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
U B3aMMOIIOMOIIM B TIpoIlecCe€ HATOM y4YEOHOM NESITEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIKM CBOMX TOBApHUIIEH C IO3ULHU
HPABCTBEHHBIX U NPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA

MHPOBO33PEHYECKUE MPEACTABICHUSA O BEIIECTBE M XWMHUYECKOW pPEaKIIVH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH W COCTAaBISIOIIME
OCHOBY JUISl IOHUMAaHHs CYIIHOCTH HAay4HON KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJABI, B3aMMOCBSI3AX YEIOBEKa C
IIPUPOJHON CPENO, O PO XUMUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITI03HABaTEIbHBIC MOTHUBBI, HAIIPABIECHHBIE HA NOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOauMBbIe ISl 0OBSACHEHUS HaOJII0JaeMbIX IPOLIECCOB W SIBICHUH,
NO03HABATEIbHOM, MH(MOPMAUMOHHOW M YUTATEIbCKOM KyJNbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl € Y4YEOHBIMH TEKCTaMH, CHPABOYHOMN



JAUTEPATypOi, JOCTYNHBIMU TEXHHUUYECKUMH CpPEACTBAMH HMH(OPMAIIMOHHBIX
TEXHOJIOTHUI;

uHTEpeC K OOyYEHHI0O U TMO3HAHMIO, JH0O03HATENbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CaMOOOpa30BaHMUIO, MPOEKTHOM M HMCCIIEI0OBAaTEIbCKOU
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBJIEHHOCTH U YPOBHSI OOy4yeHUs B
JaTbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KM3HU, OCO3HAHHE IMOCIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTr0sl, HAPKOTUKOB, KypEeHHs),
HEOOXOJIUMOCTH  COOMIOJIEHUs] TMpaBuil O€30MacHOCTH TIpu  OOpallleHUuu C
XMMHUUYECKUMHU BELECTBAMU B OBITY U pEaJIbHOM JKU3HU;

5) TpyA0BOr0 BOCIIUTAHMSI:

MHTEPEC K IMPAKTUUECKOMY M3YUEHHIO ITpodeccuil u Tpyaa pasinyHOro pojaa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPHUMEHEHUS MPEAMETHBIX 3HAaHUH 10 XHMMHH, OCO3HAHHBIA BBIOOD
UHAMBUIYAJIbHON TPAaeKTOPUU MPOJOKEHHSI OOpa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoi npodecCHOHaIbHON 1EATENbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B PO(PECCUOHATIBHOM CpeIe;

6) 3K0JI0THYECKOT0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOe OTHOIIEHHWE K NPHUpPOAE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIlIeCTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3MUecCKOMYy M TICUXMYECKOMY 3J0POBbIO, OCO3HAHHE LEHHOCTH COOJIIOACHUS
paBuJ O€30MaCHOTO MOBEAEHUS NPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalHsIX,
YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMbIe MPU U3yYEHUU XHUMUH, JUIS
peLIeHns 3a1a4, CBSI3aHHBIX C OKPYXKAIOWIEW ITPUPOIHON CPEAON, JJISI ITOBBILIEHUS
YPOBHSL ~ DKOJOTMYECKOW  KYyJbTYpbl, OCO3HaHUS TIJOOAIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTeHd HX pElIeHUs MOCPEACTBOM METOJOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOJICTBOBAaTbCS UM B IO3HABATEJIBHOM,
KOMMYHHMKaTUBHOW U COLUAIBHOMN NPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeaMeTHBIX pPE3YyJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
IOPUHIIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIlecc, IKCIIEPUMEHT U JIPYroe.), KOTOpbIe
UCTIOJb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATUX MNPEIMETOB (HOPMHPOBATH MPEACTABICHHUE O LEIOCTHOMN



HAay9YHOU KapTHHE MUpPA, U YHUBEPCAIbHbBIC yUeOHbIC AEUCTBUS (IT03HABATEIbHBIC,
KOMMYHHKATUBHBIE, PEryJISTUBHBIE), KOTOpbIE OOecneduBaroT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue aeicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPU OCBOCHHUU
3HAHWI: PaCKPbhIBATh CMBICT XMMHUYECKUX TOHSITHHA (BBIACIATh WX XapaKTEpHbBIC
NMpU3HAKKU, YCTaHABIWBAaTh B3aUMOCBS3b C JIPYTUMHU TOHSATHUSMH), UCIIOIH30BaTh
MOHSTHUS 1711 OOBSICHEHUS OT/ICNHHBIX (JAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEPUH JJIs1 KJIacCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUH,
yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBA3M MEXKIY OOBEKTaMU H3y4YEHUs,
CTPOUTH JIOTUUECKUE pACCYKJeHUs (MHIAYKTUBHbBIC, AEAYKTUBHBIE, [0 AHAJIIOTUN),
JieNaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHHME MPUMEHATh B MpOIECCEe NO3HAHUS MOHATUSA (NPEIMETHBIE U
MeETanpeAMETHBIE), CAHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMble B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHbBIC MPECTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JIEMEHTa), XUMHUYeckas ¢Gopmysia U YypaBHEHUE
XUMUYECKON PEakuy — MpU PelIeHUH YueOHO-TI03HaBaTeNIbHBIX 33j/lay, C Y4ETOM
ATUX MOJICNIBHBIX TPEJCTABICHUIN BBISIBIATh U XapaKTEPU30BATh CYIICCTBEHHbIC
MPU3HAKH U3YYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3M WU
MPOTUBOPEYMS B M3yUaeMbIX ITpoIeccax U SIBICHUSX.

ba3oBble uccienoBare/bCcKkue 1eiiCTBUA:

YMEHHME HCMOJIb30BaTh IOCTABJICHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKK€ B KAa4eCTBE OCHOBBI JIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OpPTraHMU3alMd U MPOBEICHUIO
YUYEHUYECKUX DJKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoiiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro Pe3ysbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojeNlaHHOM paboTe.

Pabora ¢ nndopmanmueii:

YMEHHUE BBIOMpaTh, AHAIM3UPOBATH WM MHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MpEJICTABICHUS, TOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIsIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKHU OIEHUBATH MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3jIuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MHpOpMAIIUM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX [JIs BBITOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33J]a4 ONPEIeTIEHHOTO THIA, TPUOOPETEHHUE OTBbITA B
00JlacTU  UCIOJIB30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYPOil aKTUBHOTO UCIOJIb30BAHUS PA3IIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIBHO BBIOUPAaTh ONTUMAJIbHYIO (JOpMY MpEACTaBICHUS HHPOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3aJaudl HECJIOXKHBIMH CXEMaMH, JuarpammamH,
npyrumu popmamu rpadKu U X KOMOWHAIUSMU;

YMEHUE HCIIONb30BaTh W aHaJIM3UpoBaThb B Tpolecce Yy4YeOHOW U
UCCJIEIOBATEILCKOM JIEATETLHOCTH WH(POPMAIIUIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO34MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH INPUPOIHOU
Cpensl.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe e CTBHUA:

YMEHHSI 3a/laBaTh BOINPOCHI (B XOJ€ Juajora W (WIM) JIUCKYCCHH) TIO
CyLIECTBY  0OcCyXkzaemMoil  TeMmbl, (OpMyIHpPOBaThb CBOM  TPEIJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEUIOKEHHON 3a/1a4H;

YMEHHUS  NOPEACTaBIATH  IOJYYEHHBIE  PE3yJbTaThl  IO3HABATEIBbHOU
NESATENbHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; [eiarb MPEe3eHTalHUI0
PEe3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO HKCIIEpUMEHTa (J1a00paToOpHOTO OIBITA,
71a00paTopHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHHUs Y4eOHOTO COTpPYAHHYECTBA CO CBEPCTHUKaMHU B COBMECTHOM
NO3HABATEIbHOM W  HUCCIEIOBAaTEIbCKOM  JACSATENB