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[HOACHUTEJIbHAS 3AITNCKA

[IporpaMma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMUs COCTABIIEHA HA OCHOBE TPEOOBAaHUI K pe3yJibTaTaM
OCBOCHUSI OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopa3zoBanusi, npeacraBieHHbXx B DI'OC 000,
a TaKke Ha OCHOBE (hefiepaibHOM pabodeil mporpaMMbl BOCITUTAHHS U C YIETOM KOHIENIIMH MIPEToIaBaHus ya4eOHOTO
npenMeTa « XUMES» B 00pa3oBaTeNbHBIX opranusanusax Poccuiickoit dexeparum.

[IporpaMma mo xuMum Ha€T NpeAcTaBlIeHHUE O LENsX, 00IIel cCTpaTeru 00y4eHus], BOCIIUTAHUS U Pa3BUTHSI
00yJaronuxcs CpeACTBaMU y4eOHOTO MPeIMEeTa, YCTaHABIIUBAET 00s3aTeIbHOE PEIMETHOE CO/IepPIKaHue,
MpeAyCMaTpUBAET paclpeaesieHUe €ro Mo KilaccaM U CTPYKTYpPUpPOBAHUE MO pa3fesiaM U TeMaM IPOrpaMMbl IO XUMUH,
oTpesieNsieT KOJIMYECTBEHHbIE U KaUeCTBEHHBIE XapaKTePUCTHKHU COACPIKAHUSA, PEKOMEHIyeMYIO MOCIeI0BaTeIbHOCTh
H3yYEHHUS XUMHUH C YIETOM MEKIPEAMETHBIX 1 BHYTPUIIPEMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PaCTHBIX
0COOEHHOCTEH 00yUaIOMIUXCs, OTPEAEIeT BO3MOKHOCTH TIPEeaIMETa IS peaTu3alii TpeOOBaHUN K pe3yIbTaTaM
OCBOEHHS OCHOBHOH 00pa3oBaTe/ibHOM IIPOrpaMMbl Ha YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHus, a TaKXke TPeOOBaHHN K
pe3yabTaTtaM 00y4YeHHs XMMHUH Ha YPOBHE IIeJiel M3y4YeHHUs MpeIMeTa i OCHOBHBIX BHIOB YUeOHO-I03HABATEILHOI
JESATEFHOCTH 00YYaroIIerocs 0 OCBOSHUIO YIeOHOTO COIepIKaHusl.

3HaHWEe XUMUH CITYKUT OCHOBOM IS (POpMHUPOBaHNS MUPOBO33PEHHUS 00YUaIOIIETOC, €T0 MPEACTABICHNHN O
MaTepHaibHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMBIE XUMHUEH MPEJCTABICHHUS O B3aMMOTIPEBPAILICHHUSX
SHEPTUH U 00 SBOJIOLHH BEILECTB B IPUPOJIE, O MyTAX PELICHUS II100aTbHBIX MPOOJIEM yCTOWIMBOTO Pa3BUTHS
YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUICCKOM, MTUTIIEBON M SKOJIOTHIECKON 0€30ITaCHOCTH, TTPOOIIEM 3ApaBOOXPaHEHHS.
N3yueHue xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH AJIs1 caMopa3BUTUS U (YOPMHUPOBaHUS KyJIbTYPhl THYHOCTH, €€ 001Ie u
(hyHKIIMOHAIBHOM TPaMOTHOCTH; BHOCHT BKJIaJI B (DOPMHUPOBAaHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4aronXcsl, HABBIKOB UX CAMOCTOSATEIbHON y4eOHOH IeATeNbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIET0BATEIbCKAX
YMEHMH, HEOOXOIUMBIX KaK B

MMOBCEAHEBHOM JKU3HU, TaK U B TPO(ECCHOHATIBHOM JEATEIbHOCTH;

3HAKOMHT CO CTIeNN(UKON HAYIHOTO MBIIIJICHHS, 3aKJIaABIBAET OCHOBHI IIEJIOCTHOTO B3TIIS/IA HAa €IMHCTBO MPUPOIBI H
YeNIOBEKa, SIBIISIETCS OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHHUHN €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yYarOINXCs;
crocoOcTByeT (OPMUPOBAHHIO IEHHOCTHOT'O OTHOIIECHHSI K €CTECTBEHHO- HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHT CBOM BKJIaJ] B 9KOJIOTHYECKOe 00pa3oBaHre o0ydaromuxcs./[aHHple HarpaBieHus: B O0y4YeHHH XUMHN
obecreunBaroTest crenuGuKon copepikanus yueOHOrO TpeIMeTa, KOTOPBIH SIBISIETCS TIeJarOTHUECKH aaTHPOBAHHBIM
OTpakeHHEM 0a30BOM HAYKH XUMHH Ha OMpPeIeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Iero 00pa30BaHUsI OPUEHTHPOBAH Ha OCBOCHUE O0YYAIOIIHMUCS CHCTEMBI
NEPBOHAYAJILHBIX MOHATHI XUMHUN, OCHOB HEOPraHUYECKON XUMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TIOHATHNA
OpPraHN4eCcKON XUMUHU.

CrpyKTypa comepkaHus NpOrpaMMBbl TI0 XUMHH CPOPMUPOBaHa HA OCHOBE CHCTEMHOT'O MOAX0/1a K €€ U3YUCHHIO.
ConeprkaHue CKIaAbIBACTCA U3 CUCTEMBI IOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUHI O
XUMHU4eckoi peakiun. O0e 3TH CHCTEMBI CTPYKTYPHO OPTraHH30BaHbI 110 MPHHIIHITY [TOCIEI0BATEILHOTO Pa3BUTHS
3HAHUH Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHA:

ATOMHO-MOJIEKYJISIPHOT'O YUEHHsI KAaK OCHOBBI BCET'O €CTECTBO3HAHNUS,

ITepuoanueckoro 3akona J[. . MeHeneeBa Kak OCHOBHOI'O 3aKOHAa XUMUHU;

Y4EHHUS O CTPOCHHUHU aToMa M XUMHYECKOH CBS3H;

MPEICTaBICHUH 00 3JEKTPOIUTUIECKON AUCCOLMALIMH BELIECTB B PaCTBOpaXx.

Teoperndeckue 3HaHNS PaCCMaTPUBAIOTCS HA OCHOBE IMITUPHYECKU TOJTYUSHHBIX U OCMBICIICHHBIX ()aKTOB,
Pa3BUBAIOTCS TIOCIIEIOBATEIBHO OT OJTHOTO YPOBHSI K JPYTrOMY, BBIOTHSS (YHKIIUH OOBSICHEHHSI U TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTUUECKOTO TPUMEHEHUS U MOJIyUYEHUS N3y4aeMbIX BEIECTB.

OcBoeHHE IPOrpaMMEI 110 XUMHUH CIIOCOOCTBYET ()OPMHUPOBAHHIO ITPENICTABICHUS O XHMHYECKOW COCTaBJISIONICH
Hay4YHOW KapTHHBI MHpPa B JIOTHKE €€ CHCTEMHOM MPHUPO/IbI, IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHHUIO i METO/IaM
M03HaHMs B Hayke. V3yueHne XUMUU MPOUCXOJUT C PUBJIEUEHUEM 3HAHUN U3 paHee U3YUeHHbIX yUEOHbIX IPEIMETOB:
«Oxpy>xaromuiit Mup», «buonorud. 5—7 knacces» n «Pusnka. 7 Kkmace».

[Ipu n3y4eHnn XUMUHU TPOUCXOTUT (POpMHUPOBaHNE 3HAHUIA OCHOB XUMHUYECKON HAYKH KaK 00J1acTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, TPAKTHUECKOM NeSITENFHOCTH YeIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIBTYpHI. 3a1a4ya
y4eOHOT0 IpeAMeTa COCTOUT B (GOPMUPOBAHUH CUCTEMBl XUMHUYECKHX 3HAHUN — BayKHEHIIHNX (PaKTOB, MOHSATHH,
3aKOHOB M TEOPETHUECKUX MOJIOKEHUH, JOCTYIMHBIX 0000IIEHNH MIPOBO33PEHYECKOT0 XapaKTepa, sI3pIKa HayKH, B
MpUOOIICHUH K HAYYHBIM METOJIaM [TO3HAHUS NP U3YyUSHUH BEIIECTB M XMMUYECKUX PEaKIuii, B QOPMUPOBAHUHU H
Pa3BUTHHU MO3HABATENBHBIX YMEHUH U MX TPUMEHEHHU B Y4eOHO-



[TO3HABATENFHON M Y4eOHO-HCCIIEI0BATENbCKON NEATEIFHOCTH, OCBOSHHH MTPaBHII 0€30ITaCHOTO 00paIeHns ¢
BEIIIECTBAMU B TIOBCEIHEBHOM JKU3HU.

[Ipu M3y4yeHnn XMMUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs BAXKHOE 3HAYCHHUE IPUOOPEIIN TaKUE LIEIH, KaK:
(hopMupOBaHUE HHTEIJIEKTYAIHHO Pa3BUTOM JTMIHOCTH, TOTOBOH K caMOOOpa30BaHUIO, COTPYIHUIECTBY,
CaMOCTOSTEIbHOMY MPUHSATHIO PELICHHUHA, CIOCOOHOM aanTHPOBATLCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM YKU3HHU;
HaNpaBJIEHHOCTH 00YYCHHUS Ha CHCTEMAaTHUECKOE IPUOOIIEHNE 00YyJaIOMINXCs K CAMOCTOSITENbHOW TT03HABATEIBHOM
JESTeFHOCTH, HAyYHBIM METOJIaM ITO3HAHUS, (POPMUPYIOIUM MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHUU;
obecrieueHNe YCIOBHi, CITOCOOCTBYIONINX MPHOOPETEHUIO 0OYIAFOIIIIIMIICS OIBITa Pa3HOOOPa3HOH JESITETLHOCTH,
MO3HAHUS U CAMOIIO3HAHUS, KITFOUEBbIX HABBIKOB (KJTFOUEBBIX KOMIICTCHIIUH ), UMCIOIINX YHHUBEPCAIBHOE 3HAUCHHUE JIS
Pa3IUYHBIX BUJIOB JICATEIBHOCTH,

(hopmupoBanue 001l PyHKINOHATHFHON M €CTECTBEHHO-HAYIHON TPaMOTHOCTH, B TOM YHCJIE YMEHHUU OOBIICHSTH U
OILICHUBAThH SIBJICHUS OKPYIKAIOILIEr0 MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT, TIOJTYYCHHBIC TPH U3YYCHUH XUMUH, IPUMEHSTh
UX TIPY PEIICHUU MPOOJIEM B IOBCETHEBHOM JKU3HU U TPYIOBOU JCATEIBHOCTH,

(hopMupoBaHUe y 00yUarOIUXCsl TYMaHUCTHYECKUX OTHOIICHUH, TOHNMAaHUS [IEHHOCTH XUMHYECKUX 3HAHUH IS
BBIPA0OTKH HKOJIOTHIECKH 11EIeCO00Pa3HOTO MTOBEACHNS B OBITY M TPYIOBOW ACATEIHHOCTH B LIEJISIX COXPAHEHIHS CBOETO
3JI0POBbs U OKPY>KAKOIIEH IPUPOJHOU CPENBL;

pa3BHUTHE MOTHUBAIMH K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCITUTAHHUIO HA OCHOBE YCBOCHUS
00IIIeYeI0BeYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY MPOQHIIS M HAITPaBIEHHOCTH JTATbHEHTIIETO
obydeHwus.

OO11ee YUCIIO YacOB, OTBEAEHHBIX JUI U3YYCHUSI XUMUU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHusl, cocTaBiset 136
gacoB: B 8 Kitacce — 68 gacoB (2 yaca B HeZeno), B 9 kiacce — 68 gacoB (2 yaca B HEIEIIO).



COIEP>XXAHUE ObYUEHNA

KIJIACC

IlepBoHauaNbHBIE XUMUYECKUE TOHITHS

IIpenmer xumuu. Posib XMMHM B 5KU3HM YesloBeKa. XUMHUsS B cucTeMe HaykK. Tena u BemiecTBa. @u3ndeckue CBOMCTBa
BEIleCTB. ATperaTHoe COCTOsiHUE BemecTB. [IoHsATHe 0 MeTo1aX MO3HAHMS B XUMHUU. YUCTHIE BEIIECTBA U CMECH.
Crioco0bl pa3/ieneHns CMeCei.

ATOMBI I MOJIEKYJIBI. XUMHUYECKHE d1eMeHThl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpocThie 1 CIIOJKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YICHHE.

Xumuueckast popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH TIOCTOSTHCTBA COCTaBa BEILIECTB.
OtHocuTtenbHas aToMHas Mmacca. OTHOCUTENIbHASI MOJIEKYJIIpHas Macca. MaccoBas 011 XUMUYECKOr0 3JIEMEHTA B
COETMHECHH.

KommuecTBo Bemecta. Monb. MossipHas Macca. B3anMocCBsI3b KOJIMYeCTBa, MacChl U YKcia CTPYKTYPHBIX €IMHUI]
BeriecTBa. Pacu€Tel o hopMynaM XUMHUIECKAX COETUHEHHI.

Ou3ndecKkre U XUMUIECKHE SBICHNA. XUMHUYECKas peakius 1 e€ Mpru3HaKi. 3aKOH COXPaHEHHsI MaCChI BEIIECTB.
Xumuyeckne ypaBHeHUs. Kitaccudukanus XUMUIECKUX peaklnii (COeAMHEHHMS, pa3IoKEH s, 3aMeIeHs, 0OMeHa).
XUMHUUYECKUM SKCTIEPUMEHT:

3HAKOMCTBO ¢ XUMHYECKOM ITOCYIOH, MpaBUiiaMy pabOTHI B 1ab0paTopuu U MpuéMamMu oOpaImieHus ¢ 1abopaTopHBIM
o0opyioBaHHeM, H3yUeHHe U oNrcaHne (PU3NIecKuX CBOMCTB 00pa3Ii0B HEOPTaHWYECKUX BEIIECTB, HAOIIOIEHHE
(m3nyeckux (TUIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHPAHHUE caXxapa B CTYINKE, KUIICHUE W KOHACHCAIUS BOJIbI) H
XUMHYECKUX (TOPEHHE CBEUH, MPOKAIIMBAHUE METHON IPOBOJIOKH, B3aMMO/ICHICTBUE MeJla C KHCJIOTOM) SIBICHHUH,
HaOJI0/ICHHE 1 ONMCaHKE MTPU3HAKOB MMPOTEKAHUS XUMHUYECKHUX peakinil (pa3inokeHne caxapa, B3auMoJIeHCTBHIE CEPHOIT
KHCJIOTHI ¢ XJIOpUIoM Oapusi, pasiiokeHue ruapokcuaa menu (I1) mpu HarpeBaHuy, B3aNMOICHCTBHE JKele3a C
pactBopoM comu meu (11), m3yueHne cnocoOoB pa3ieieHns: CMecel: ¢ IOMOIIBI0 MarHuTa, (PUIbTPOBAHNUE,
BBITIApWBaHUE, TUCTUILIAINS, XpoMaTorpadus, MpoBeIeHne OYNCTKY TIOBAPEHHOH CONH, HAOII0IeHNE U OTIFICAHNE
Pe3yJIbTAaTOB MPOBEACHUS OTIBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MacChl, CO3aHNEe MOJIeNIel MoKy
(1IapoCcTepKHEBBIX).

Baxueiinme npeacTaBUTEIN HEOPTaHUYECKUX BEIIECTB

Bozmyx — cmech razos. CocraB Bo3nyxa. Kuciopon — aneMeHT u mpocToe BeriecTBo. Haxoxnenue kucmoposia B
npupoae, pu3ndeckue U XMMUIeckue cBoicTna (peakuuu ropenust). Oxcuapl. [Ipumenenue kucnopona. CriocoOsr
MIOJTyYEHUS KUCIIOPO/ia B JIA0OPATOPHUHU U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopona B npupoae. O30H — aJUIOTPOIHAS
MOoAUGUKAIHSI KACIOPOIa.

TETIIOBOH APPEKT XUMUIECKOH PEaKIIUH, TEPMOXUMHUECKIE YPAaBHEHUS, 9K30- U SHAOTEPMUIECKUE peaKkiru. ToIUIHBO:
yroiib U MeTaH. 3arps3HeHne BO3LyXa, yCUIeHHE NapHUKOBOro 3 eKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bognopon — anemeHT u mpocToe BemecTBo. Haxoxkaenne Boiopoa B Ipupoae, Gu3ndecKie n XUMUIECKIe CBOCTBRA,
MIPUMEHEHUE, CII0CcOOb! momy4eHus. Kuciorsl u conu.

Mounsipablit 00bEM Ta30B. Pacu€Thl 0 XMMUYECKUM YPABHEHUSIM.

®duznueckue cBOMCTBa BoAbl. Boaa kak pactBoputens. PacTBopsl. HacklllieHHBIE 1 HEHACHIILIEHHBIE PACTBOPHI.
PactBopuMOCTh BeliecTB B Bojie. MaccoBast T0JIs BEIIECTBA B pacTBope. XMMHUIECKHE CBOMCTBA BOIbI. OCHOBAHUS.
Ponb pacTBOpoB B npupoe U B )KU3HU dyesoBeka. KpyroBopot Bojisl B pupo/ie. 3arpsisHeHre MpUpoIHbIX BoJ. OxpaHa
1 OYUCTKA MPUPOJTHBIX BOJ.

Kiraccndukarus Heopranudeckux coeauaeHnid. Okcunbl. Kitaccudukaris okCHaoB: coieo0pa3yromniue (OCHOBHBIE,
KUCJIOTHBIE, aM(OTEpHBIC) U HecolieoOpa3zytomre. HomeHnknarypa okcunos. @u3ndeckne 1 XHMUYECKUE CBOMCTBA
okcuoB. [lonyyeHue okcuaoB.

OcnoBanus. Kitaccugukaiius oCHOBaHHHN: MIEIOYHN U HEPACTBOPUMBIE OCHOBaHMS. HoMeHKIIaTypa OCHOBaHUIA.
DusnyecKkre U XMMHYECKHe CBoMCcTBa ocHOBaHUM. [TonydeHne ocHOBaHUH.

Kucnotsl. Knaccudukauus xucnor. Homenknarypa kucnot. @uzndeckrue 1 XUMHUYECKUE CBOWCTBA KHCIIOT. Psin
aktuBHocTu MeTaiioB H. H. bexerona. Ilonxyuenue kucior.

Comm. Homenkiatypa coieif. @u3ndeckie 1 XUMHIECKHE CBONCTBA COJICH.

ITonyuenue conei.

I'eneTnueckas cBsI3b MEXKIY KJIacCaMU HEOPTAaHUUYECKUX COCAUHECHUM.

XUMHUYECKUM SKCIEPUMEHT:

KauyeCTBEHHOE OMNpEEeIIEHUE COIEeP)KaHUs KUCIOPOaa B BO3AyXe, MOMyUeHHe, COOMpaHue, paclio3HaBaHUE U N3yYEeHNE
CBOHCTB KHCJIOpO/1a, HAOIr0IeHHE B3aUMOACHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBHSI BOSHUKHOBEHHS U MTPEKPAILICHHS
roperus (TIoxapa), 03HaKOMIIEHHE ¢ 00pa3IlaMH OKCHJIOB M OMIMICAHUE X CBOWCTB, MOy4YeHHE, COONpaHHe,
pacrmo3HaBaHWE ¥ U3yYCHHE CBOHCTB BOAOPOIa (TOPEHHE), B3aUMOeiicTBIE Bogopoaa ¢ okcumoM Mean (11) (Bo3MokHO
UCIIOJIb30BAHUE BHCOMATEPHAIIOB), HAOIOJeHEe 00pa3I0B BEIIECTB KOJIMIECTBOM

1 Monb, UccaeroBaHUEe 0COOEHHOCTEH pACTBOPEHHSI BEIIECTB C Pa3IMYHON pacTBOPUMOCTBIO, IPUTOTOBIICHHE
pPacTBOPOB C OTIPEICIEHHON MAaCCOBOM JTOJIeH PacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOIBI C METAIIaMH (HaTprUeM



1 KaJbIieM) (BO3MOXKHO MCTIONIE30BaHHUE BHICOMATEPHAJIOB), UCCIIEIOBaHNE 00pa3lloB HEOPTAaHNIECKIX BEIISCTB
Pa3IMYHBIX KJIACCOB, HAOJIOICHIE U3MEHEHHS OKPACKH MHUKATOPOB B PACTBOPAX KUCIIOT U IEIOYCH, H3yUeHHUE
B3aUMOJICUCTBUS

okcuna menu (II) ¢ pacTBopoM cepHOIT KUCITOTHI, KHCTIOT C METaJIaMH, PeaKIiid HeHTpann3anny, moTyIeHne
HEPaCTBOPUMEIX OCHOBaHHH, BRITECHEHUE OJTHOTO METAJlIa IPYTUM U3 PacTBOPA COJIH, PEIICHUE IKCIIEPUMEHTATLHBIX
3a/1a4 10 TeMe

«BaxHeillune Kiacchl HEOPraHUYECKUX COSTUHEHUID.

ITeprnonnuecknii 3akoH u [lepuomndeckas cuctemMa XuMudeckux dreMenToB Jl. . MenneneeBa. CTpoeHHE aTOMOB.
Xummueckast cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIC PEAKIITHH

[lepBble NOMBITKH KIIACCH(PHUKAIIMA XUMUYSCKUX AJIeMEHTOB. [10HATHE O rpynax CXOMHBIX JIEMEHTOB (IEIOYHEIC U
[IeI0YHO3EMENTbHBIC METAJUTBI, TAIOT€HBI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(poTepHbIe OKCHIIBI U
TUAPOKCHUIBL.

[Tepuonuueckuii 3axoH. [lepuonuyeckas cucrema xumuueckux anemeHToB . . MenaeneeBa. Kopotkonepuonnas u
JuHHOTIepHoaHas Gopmel [leproamaeckoil cuctemsl xumMudeckux 3nemenToB J. Y. Menneneea. [leprnonbt u rpymibl.
Ou3ndecKnil CMBICI MOPSAIKOBOTO HOMEPa, HOMEPOB MEpHOa U TPYIIsI aeMeHTa. Ctpoenune aromoB. Coctas
aTOMHBIX siiep. M3oTombl. DnekTponsl. CTpoeHHUE 3JEKTPOHHBIX 000J09€K aTOMOB MEPBBIX 20 XUMUYECKUX IIIEMEHTOB
ITepuonuueckoit cucremsl . . MenzaeneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTA 110 ero nojoxxkeHuto B [lepuonuueckoit cucrteme 1. 1. MeHneneena.

3aKOHOMEPHOCTH U3MEHEHHS panyca aTOMOB XUMHUUYECKHUX IJIEMEHTOB, METAIUTMIECKUX U HEMETAJUTHIECKUX CBOMCTB
IO TPYIIaM U MEPHOJIaM.

3nauenue [lepuonnueckoro 3akona u [lepuoguueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB AJI PA3BUTHSI HAYKU U
npaktuku. . 1. MeHneneeB — y4€HbIN U FpaskJaHUH.

Xumnueckast cBsi3b. KoBaneHTHas (MOISpHAS. U HEMIOJISIPHAS) CBS3b.

ONEeKTPOOTPULATEILHOCTh XUMUYECKHUX 3JIEMEHTOB. lOHHAsI CBSI3b.

Crenenp okucieHns. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaKIINH.

IIpomeccrl okucienust u BoccTaHOBICHHSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

XUMHUYECKUHN IKCIIEPUMEHT:

M3y4YeHre 00pa3IoB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aWMOIEHCTBHIE THAPOKCH A IIMHKA C paCTBOPAMH KHUCIIOT U
EI0YEH, MPOBEACHHUE ONBITOB, MILTIOCTPUPYIONMINX MPUMEPHI OKUCTUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITUH (TOpEeHHUE,
peaKiuu pa3ioxKeHUs, COSIUHCHU ).

MexnpeIMeTHBIE CBSI3U

Peanmsanmst MeXTIpeAMETHBIX CBSI3€H MPU U3YUSHUH XMMHHU B 8 KIJIaCCE OCYIIECTBISETCA Yepe3 UCTIONh30BaHNE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MTOHATHH, TaK U TIOHATHH, SBJISIONIMXCS CHCTEMHBIMU JIJISl OTACIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOIO LIMUKIIA.

OO0mue ecTecCTBEHHO-HAYYHBIE MTOHIATHS: HAYYHBIN (akT, TUTIOTE3a, TEOpHs, 3aK0H, aHAIIN3, CHHTE3, KiIaccu(pukamnms,
MIePUOTNIHOCTD, HAOIIIOICHHE, IKCIIEPUMEHT, MOACITNPOBAHIE, N3MEPECHUE, MOICTh, SIBJICHHE.

®dusuka: MaTepus, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI, PAJUOAKTUBHOCTh, MOJICKYIA,
ANEKTPUYECKHI 3apsijl, BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSTHHE BEIIeCTBa, Ta3, ((M3NYeCKUe BETUINHBI,
€IMHUIIBI N3MEPEeHNs, KOCMOC, IIJIaHETHI, 3B€3/1b1, CoHIIE.

Buonorus: Gorocunres, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC UCKOMIAEMbIE, TOIUTMBO, BOJTHBIE PECYPCHI.
KJIACC

BemiecTBo 1 XuMHuUecKast peakius

ITepuonuueckuii 3axoH. [lepuonuyeckas cuctema xumuueckux anemenToB . . Menaeneera. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MNEPUOAOB, Kalusl, KaIbLUsI U UX
COCTMHCHUU B COOTBETCTBHH C MTOJIOKEHUEM JIEMEHTOB B [leproandeckoii cucTeMe U CTPOSHUEM MX aTOMOB.
CrtpoeHue BelecTBa: BUABI XUMUUECKON CBS3HU. THITBI KPUCTAJUTMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAIITNYECKOMN pEIIETKY U BUAA XUMUYECKOM CBSI3U.

Knaccudukanwst 1 HOMEHKIATypa HEOPTaHUIECKIX BEMIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IUYHBIM KJIACCaM HEOPTaHUYECKUX COSTMHECHHM, TCHETHUECKAsl CBSI3b HEOPTAHUYIECKUX BEIIECTB.

Knaccudukarysi XMMHUYECKUX PEAKIIUHA M0 Pa3IMYHbIM pU3HAKaM (TI0 YHCIY U COCTaBY YYaCTBYIOIIUX B PEaKIIUU
BEIIECTB, MO TETUIOBOMY 3(p(eKTy, 1Mo H3MEHEHNIO CTETICHEeH OKHUCIEHHSI XUMIYECKHX AIIEMEHTOB, TT0 00paTHMOCTH, TI0
YYIACTHIO KaTaIHM3aTopa). JK30- M SHIOTEPMUUIECKUE PEAKITUH, TEPMOXUMHUISCKIE YPABHEHHUS.

[onsiTue 0 ckOpOCTH XMMHYECKOM peakiuu. [IoHsTHE 00 00paTHMBIX U HEOOPATUMBIX XMMHUYCCKUX PEAKIIHSX.
[TonsiTHe 0 TOMOTEHHBIX U reTepOreHHbIX peakusax. [lonstue o karanuze. [loHsTHE 0 XMMHYECKOM PaBHOBECHUH.
@DakTOpBbl, BIUSIOLINE HA CKOPOCTh XUMUYECKON PEaKLIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.
OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, JICKTPOHHBINA 0aJaHC OKUCIIUTEIIEHO-BOCCTAHOBUTEIBLHON PEAKIIUU.
CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM C HCIIONIB30BAHUEM METO/IA 3JIEKTPOHHOTO
OamaHca.



Teopust SIEKTPOTUTHISCKON AUCCOIUAITAN. DICKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHMOHBL. MeXaHu3M
aucconranyi BEIECTB € pa3JIMYHbBIMU BUAAMU XUMHA4YeCKOH cBsa3u. CTeneHn JUCCOIIUaIuu. CuiibHbIE U ci1a0ble
JIIEKTPOJIUTEHI.

Peakunu monHoro oOMeHa. Y cIOBUS POTEKaHHS PEAKIIFii MIOHHOTO OOMEHa, TIOHBIE U COKpPaIIEHHbIE HOHHBIE
ypaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUU U COJIEH B CBETE MPEICTABICHUH 00 3JIEKTPOIUTHIECKOM
JUucCconranuu. KauectBeHHbIe PpCaKyun Ha NOHBI. ITonsiTue o ruapoin3e COJICH.

XUMHUUYECKUM SKCIEPUMEHT:

O3HAKOMJICHHE C MOJIEIIIMU KPUCTAUTHIECKUX PEIIETOK HEOPTaHMYECKHUX BEIIECTB — METAJIOB M HEMETAJUIOB (Trpadura
U aJMas3a), CII0KHBIX BEIIECTB (XJIOPH/a HATPUS), KCCIIECI0OBAaHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOIM PEaklnuu OT
BO3ACUCTBHSA PAa3IHYHBIX (PAaKTOPOB, HCCIIEAOBAHNE 3JIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MPOIlecca JUCCOUUAINN
KHCIIOT, IIEI0Yel U coel (BO3MOXHO MCIIONh30BaHNE BUIEO MATEPHAJIOB), IIPOBEIEHUE ONBITOB, MILTIOCTPUPYIOIINX
MIPU3HAKHU MPOTEKAHUS PeaKIiii HOHHOTO 0OMeHa (00pa3oBaHue 0cajIKa, BhIJICIICHHE Ta3a, 00pa3oBaHKe BOJIbI), ONBITOB,
WITIOCTPUPYIOLIUX TPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX Peakuil (TopeHue, peakuy pa3aoKeHusl,
COEMHEHHS), pACTIO3HABaHNE HEOPTaHMUYECKUX BEUIECTB C TIOMOIIBI0 KAYECTBEHHBIX peaKInii Ha NOHBI, PEIIeHUE
9KCIIEPUMEHTAIBHBIX 3aa4.

HemeTamisl u ux COCIUHCHUA

OOu1as xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEepHBIE CTENeHN OKucieHus. CTpoeHue u
(hM3udecKre CBOMCTBA MPOCTHIX BEIICCTB — rajJoreHoB. XMMHYCCKIE CBOMCTBA Ha IIPHMeEpe XJIopa (B3anMOIEHCTBHE C
MeTaJlaMH, HeMETaJNIaMH, Iesiouamu). XiI0poBoJopoa. ColsiHas KUCIIOTa, XUMUYEeCKHE CBOICTBA, MOyUYCHHE,
npuMeHenue. JleficTBue X1opa 1 XJI0pOBOIOPOJa Ha OPraHM3M YeloBeKa. BaxkHele XIopuasl U UX HaXOKACHUE B
MIPHUPO/IE.

Oomias xapakrepucTrka eMeHToB VIA-rpymmsl. OcOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIC CTCIICHH OKHCIICHUSI.
Crpoenue u (pU3MYECKUE CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U Cepbl. AJUIOTPOIHbBIE MOAU(UKAIIMKA KUCIOPOa U
cepbl. XMMHUYECKHe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE, PU3NIECKHE U XUMUIECKHe CBOMCTBA. OKCHIIBI CEPhI KaK
MIPEACTABUTENIN KHCIIOTHBIX OKCHIIOB. CepHast KUCI0Ta, GU3HIECKHe U XMMHYECKHe CBOMCTBA (00ITHe Kak
NpeICTaBUTENS Kacca KHCIOT U crieuduyueckue). XUMHYECKHUE PEaKiiy, JISKAIINE B OCHOBE MPOMBIIIEHHOTO
croco0a moay4eHus cepHOW KUCIOTHL. [Ipumenenne cepHoil kuciaoTel. Coslu CEpHOM KUCIOTHI, KaUeCTBEHHAS PEaKIUs
Ha cyibdar-noH. Haxoxaenne cepbl u e€ coeiMHEeHU B Iprpoie. XUMHYECKOe 3arps3HEHNE OKPYIKAIOIIeH CpeIbl
COEIMHEHHSAMH Cephl (KUCIOTHBIE T0XKIH, 3arpsI3HEHNE BO3AyXa U BOIOEMOB), CITIOCOOBI ero mpenoTsparieHns. Oomas
XapakTepuCcTUKa 21eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEePHBIE CTENICHN OKHUCICHU. A30T,
pacnpocTpaHeHre B Ipupoje, Gu3ndecKie U XUMUIecKre CBoiicTBa. KpyroBopoT a3oTa B nmpupojae. AMMHAK, €ro
(hm3nyeckre U XMMAYeCKHe CBOICTBA, oMy4YeHne 1 npuMeHeHne. Cou aMMOHMS, UX (pr3mUecKre u XUMHYECKUe
CBOﬁCTBa, IIPUMCHCHUC. KauectBennas pCaKnusa Ha NOHbBI aMMOHMUA. A3zoTHas KHCJIOTa, eé IMOJIy4CHue, (1)1/13I/IIICCKI/IG u
XHUMUYECKHe CBOMcTBa (00IIMe KaK MpeaCcTaBUTeNs Kilacca KUCIOT U cnenrduieckue). Mcnoap3oBanue HUTPAToOB U
coJieil aMMOHHS B Ka4eCTBE MUHEPAJIHHBIX yI0OpeHHA. XMMIUECKOe 3arpsi3HeHHE OKPYKaOIIEel cpeibl CoeTnHEHUSIMHI
a30Ta (KMCIOTHBIE TOKIH, 3arpsI3HEHNE BO3AYyXa, IOYBHI U BOJIOEMOB). Pocop, ammoTponHbie MOAUPUKAIIH
¢dochopa, pusnueckue n xummudeckue cBorctea. Oxeng pocdopa

(V) u pochopHast kucnota, pusnyeckre 1 XUMUYECKUE CBOMCTBA, moiny4yeHue. McnonpzoBanue GpocdaTros B KauecTBE
MHHEPATHHBIX YI00pEHUH.

O6mias xapakrepucTrka d5eMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEePHbIC CTCIIEHH OKHCIICHUSI.
VYraepon, anaoTponHeie MOAU(UKALIMH, PACIPOCTPAaHEHUE B IPUPOAE, pru3ndeckne 1 XUMUIECKUE CBOMCTBRA.
Ancopbuus. Kpyrosopor yriaepona B mpupozae. OKCuabl yriepoaa, ux Gpu3ndeckie u XUMAYecKie CBOICTBA, AeCTBHE
Ha KHMBBIC OPraHU3MBI, TOJyYeHNE W IPUMEHEHHE. DKOJIOrHYecKre poOJIeMbl, CBSI3aHHBIE ¢ OKcHoM yraepona (IV),
THIIOTE3a TI00aJbHOr0 MOTEINICHHS KIIMMaTa, TapHUKOBBIN 3 (ekT. YTosnbHast KUCIOTa U €€ colu, X QU3NYecKue U
XUMHYECKHE CBONCTBA, MTOTyuYeHHe U TpuMeHeHre. KadecTBeHHas peakiius Ha KapOoHaT-nOHBI. M crons30BaHmne
Kap6OHaTOB B 6BITy, MCIUIUHE, MPOMBINIJIECHHOCTHU U CEJIBCKOM XO3SUCTBE.

[epBoHavyanbHBIC MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COSAMHEHUSX yriieposa (MeTaH, 3TaH, 3TUIICH,
alleTHIICH, STAHOJI, TIUIEPUH, YKCYCHAs KUCIOTa). [[pupoHbIe HCTOYHUKH YTIIEBOJAOPOAOB (Yroib, IPUPOTHBIN T'a3,
He(Th), IPOIYKTHI UX TepepadboTku (OCH3WH), HX PO B OBITY W TPOMBITIIICHHOCTH. [I0OHATHE 0 OMOJIOTHYECKH BaXKHBIX
BEILIECTBAX: KHpaX, Oellkax, yriieBoJax — M X POJIM B )KU3HH YeJoBeKa. MaTrepuaibHOE €IMHCTBO OPTraHUYECKUX U
HEOPraHMYECKUX COCTUHEHHM.

Kpemunii, ero ¢pusnveckne 1 XuMHUIeCKHE CBOWCTBA, TIOTy4YeHrEe U puMeHeHne. COeMHEeHNST KPEMHHS B TIPUPO/IE.
Oo6mue npeacrasienus o0 okcue kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThI, UX HCIIOJb30BaHUE B OBITY, B
MPOMBIIIIIEHHOCTH. BaskHeile cTpouTenbHble MaTepHalbl: KepaMHKa, CTEKJI0, LIEMEHT, OETOH, JKeIe300eTOoH.
[IpoGiieMbr Ge30MacHOTO NCTIOIB30BaHYSI CTPOUTENFHBIX MATEPHAJIOB B ITOBCETHEBHOW KHU3HM.

XUMHUYECKUH IKCIIEPUMEHT:

u3yuyeHrne o0pa3oB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TPOBEICHHE KAUeCTBCHHBIX PEaKIni Ha
XJIOPUJI-MOHBI ¥ HAOIIO/ICHHUE TPU3HAKOB



WX TPOTEKaHUs, OIBITHI, OTPaKaIoIIe (PH3MdecKre i XUMHIECKHUE CBONCTBA TAIOTEHOB M UX COeTMHEHHH (BO3MOYKHO
HCITIOJI30BaHME BUICOMATEPHATIOB), 03HAKOMIIEHHE C 00pa3IiaMHu XJIOPUIOB (TATOT€HUIO0B), O3HAKOMJICHHE C
oOpasiamu cepbl 1 e€ CoeIMHEHUSIMU (BO3MOXKHO HUCIOJIB30BaHUE BUICOMATEPUAIIOB), HAOIIOIEHHUE ITpolecca
o0yTiMBaHMA caxapa o] AeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, N3yYeHHE XUMUIECKHX CBOHCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, TPOBEICHNE KaueCTBEHHOHN peaKIiy Ha CyIb(aT-uoH U HaOII0IeHuE TIpU3HaKa e
MIPOTEKaHUs, 03HAKOMIICHUE ¢ (PU3MYECKUMU CBOMCTBaMHU a30Ta, hocdopa U UX COSTUHECHUN (BO3MOXKHO
WCTIONIb30BaHME BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (hOCPOPHBIX yI0OpEHMIA, TOTyUYeHHEe, COOMpaHHe,
pacrio3HaBaHUe U N3yYEeHUE CBONCTB aMMHaKa, IPOBEICHNE Ka4eCTBEHHBIX PEaKIiii Ha HIOH aMMOHUS  (hocdaT-noH n
U3YyUYCHHUE MPU3HAKOB MX MPOTEKAHMSI, B3aUMOICHCTBIE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIBIO (BO3MOXKHO
WCTIONIb30BaHKE BUICOMATEPUAIIOB), U3YUYCHNUE MOJISNIeH KPUCTALTUYECKUX PENIETOK anMasa, rpadura, QysuiepeHa,
O3HAKOMJIEHHE C TIPOIIECCOM aJICOPOIIMU pAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U YCTPONCTBOM
MIPOTHBOTA3a, MOJyYeHNE, COOMpaHHe, paclio3HABaHUE U U3YUEHUE CBOWCTB YITICKHCIIOTO ra3a, MpoBeIcHHE
KaueCTBCHHBIX PEAKIMU Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUEHUE MPU3HAKOB UX MPOTECKAHUS, 03HAKOMJICHHUE C
NPOAYKUUEN CUIMKATHON MPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe « BaxkHeline HeMeTalbl
U UX COCIUHEHUS.

Mertaibl ¥ UX COeTUHEHUS

OO0mas XxapakTepUCTHKa XUMHUECKUX IIEMEHTOB — METaJJIOB HA OCHOBaHHH WX IOJIokeHus B [lepuoaudeckoii cucreme
xuMuueckux 3neMeHToB . M. MenaeneeBa u ctpoenusi atomoB. CTpoeHHe MeTaJlJIOB. MeTayuinueckas CBsi3b U
MeTaJUTMYecKas KpucTalTndecKas pemeTKa. DIeKTPOXUMHYECKUH P HanpsbKeHUi MeTanoB. Pu3sndeckue u
XUMHYECKUE CBOMCTBA MeTauioB. O0Iue croco0bl oay4yeHust MeTaiioB. [loHATHE 0 KOPPO3HK METAIIIOB, OCHOBHBIE
CHOCcOOBI 3aUTH UX 0T Koppo3un. CIiiaBsl (CTanb, YyT'yH, TIOPATIOMAHUHN, OpOH3a) U UX MTPUMEHEHHUE B OBITY U
TIPOMBITTUICHHOCTH.

[lenounbie MeTanbl: nojoxkeHue B [lepuoanyeckoii cucreme xumMndeckux snemeHToB Jl. 1. Menneneesa, ctpoenue
WX aTOMOB, HaXOXKJCHHE B ipupoje. Ou3ndeckre U XUMHUYECKHAE CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIsl U
TUAPOKCUIBI HATpUs U Kanusl. [I[puMeHeHune meaouyHbIX METaIOB U X COCAMHEHUMN.

[IlenoyHO3€eMeNbHBIE METAILTBI MArHUIM U KaJIbLIWIA: TIOJI0o)KeHUE B [lepruonnyueckoil cucteMe XuMUYECKUX 3J1IeMEHTOB J1.
W. MengeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIeHUE B pupoae. Pu3nyeckue U XMMHUUECKUE CBOMCTBA MarHusi U
KanpIs. BakHeiimme coeqnHeHNs Kanblus (OKCH, THAPOKCHI, COJN). JKECTKOCTh BOMBI U CIOCOOKI €€ yCTpaHeHUs!.
AmomunwmiA: Tonoxenue B Ilepuoamdeckoii cucteMe xuMmmaeckux dieMenToB /1. Y. Menzaeneesa, cTpoeHue aToMa,
HaxoXJieHUe B pupoe. Gusnueckue u XUMUYSCKUE CBONCTBA alroMUHMs. AMGBOTEpHBIC CBONMCTBA OKCUIA U
TUAPOKCUIA ATTFOMUHUSL.

XKeneso: nonoxenue B [lepuonnueckoit cucteme xumuueckux anemenToB J[. 1. MenneneeBa, cTpoeHHue aToma,
HaxXOoX7eHHe B mpupoje. Du3ndeckue 1 XUMUYECKHUE CBOMCTRA skene3a. OKCUIbl, THApOKCcH bl u conn xenesa (1) u
xenesa (I1I), ux cocras, CBOWCTBA U MOTyYEHUE.

XUMUYECKUH IKCIIEPUMEHT:

O3HaKOMJICHHE C 00pa3aMy METaJUIOB | CIUIABOB, MX (PM3UYECKUMH CBOMCTBAMH, N3yUeHHUE PE3yTbTAaTOB KOPPO3HH
METAJIJIOB (BO3MOYKHO MUCHOIh30BAHHE BUICOMATEPUAIIOR), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCHIA KAJIBIUS U HATPUS C
BOJI0#1 (BO3MOKHO HCIOJ30BaHNE BUEOMATEPHUAIIOB), UCCIIEIOBAHNE CBOWCTB KECTKOM BOJIBI, IIPOIIeCcca TOPEHUS
JKelle3a B KACIopoze (BO3MOXKHO NCTIOIB30BAaHHUE BUACOMATEPHAIIOB), TPU3HAKOB MTPOTEKAHMUS KAaU€CTBEHHBIX PEaKITHIA
Ha MOHBI: MarHUs, KaJIbIIUs, AIFOMUHUS, IMHKA, Kkene3a (11) u xxenesa (I11), meau (11), HabmoieHNE U ONTMCaHUE
MPOLIECCOB OKpAIIMBAHU MJIAMEHU MOHAMH HATPUS, KaJus U Kalblus (BO3MOKHO HCIOIb30BaHUE BUICOMATEPUATIOB),
HCCIIeJOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATFOMUHAS U TUAPOKCU/IA IIMHKA, PEeIIeHNe SKCIIEPHUMEHTAIBHBIX
3a7a4 no teMe « BaxkHelIe MeTaniabl M UX COeTUHEHU.

Xumust 1 OKpY’KaroIas cpeaa

BemectBa 1 MaTepualbl B IOBCEIHEBHOM KM3HU YesloBeKa. be3omacHoe UCnoap30BaHre BEIECTB U XUMHYECKHUX
peaknwmii B ObITY. IlepBast HOMOIIH TPY XHMHYECKUX 0’KOTaX U OTPABICHUSX.

XuMU4ecKoe 3arpsi3HeHUe OKpyXkKaroliel cpeisl (peaeabHast JoycTUMasl KOHIIeHTpanus Beriects, aanee — [1/1K).
Pounb xuiMuM B pelieHHH SKOIOTUIECKHUX TPOOIeM.

XUMHUYECKUH IKCIIEPUMEHT:

u3y4yeHrne o0pa3oB MaTeprUaoB (CTEKIIO, CIIJIABEI METAJUIOB, OJMMEPHBIC MaTEPUAIbI).

MexnpeaMeTHbIE CBSI3U

Peanuzanust MeXnpeAMETHBIX CBSI3€U MTPU U3YUYEHUU XUMUH B 9 KJIacCe OCYLIECTBISIETCS YEPE3 UCIOIb30BaHUE KaK
00IMX €CTeCTBEHHO-HAYYHBIX TTOHSTHH, TaK U MMOHATHH, SBISTFOIIIXCS CHCTEMHBIMH JIJIST OTJIETHHBIX TIPESIMETOB
€CTECTBEHHO-Hay4YHOI'O IIUKIIA.



OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAyJHBIH (QakT, THITOTE3a, 3aKOH, TCOPHS, aHAJIN3, CUHTE3, KiIacCu(HUKaITHS,
NEePUOIMYHOCTD, HAONIOJCHNE, SIKCIIEPUMEHT, MOJICTTIPOBAaHUE, U3MEPEHHE, MOJIEIb, SIBIICHHE, TAPHUKOBBII P QEKT,
TEXHOJIOTHsI, MaTEPHAIIBI.

du3uka: MaTepus, aToM, JIIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIIH/I, U30TOMBI, pAAHOAaKTHBHOCTh, MOJIEKYJIa,
3NIEKTPUYECKUN 3apsijl, IPOBOIHUKH, MTOJTYIPOBOHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSTHHE BEILECTBa, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUTMIECKas peIéTKa, CIIaBbl, (PU3nIecKue
BEJIMYUHBI, €IUHUIIB I3MEPEHUs, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3161, COHIIE.

buonorus: porocunres, nerxanue, ouocdepa, IKocHucTeMa, MUHEPATBHBIE YI0OPEHUS, MUKPOIJIEMEHTHI,
MAaKpO3JIEMCHTEI, MUTATCIIbHLIC BEIICCTBA.

I'eorpadus: atmoctepa, runpocdepa, MUHEpaAIIbl, TOPHBIE OPOABI, MOJIEC3HBIE HCKOIIAEMbIE, TOIUINBO, BOJHBIE PECYPCHI.
[INIAHUPYEMBIE PE3VYJIbTATHEI OCBOEHUA ITPOI'PAMMBI T110 XUMUU HA YPOBHE OCHOBHOI'O
OBUIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIE PE3yIbTATHI OCBOCHHUS IIPOTPAMMBl OCHOBHOTO O0IIIEro 00pa30BaHus JOCTUTAIOTCS B XOI€ O0yUESHHS
XIMHH B €IMHCTBE Y4eOHOW W BOCTINTATENIFHON AEITEIHLHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCHHCKUMHU
COIMUOKYJBTYPHBIMU U NYXOBHO-HPABCTBCHHLIMU HECHHOCTAMU, IIPUHATHIMU B O6IIIGCTBG ImpaBuJiaM 1 HOpMaMHn
MOBEJCHHUS M CIIOCOOCTBYIOT MPOIlecCaM CaMOIO3HAHMS, CAMOPAa3BUTHS U COLUAIN3ALIH 00YyYarOIIIXCSl.

JIMgHOCTHBIE PE3YIBTATHI OTPAKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJICTBOBATHCS CHCTEMOM MTO3UTUBHBIX
[IEHHOCTHBIX OPHEHTAIINH U PACIIMPEHHUE OIBITA IESTCIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

MaTPUOTHUYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIIEHUS K OT€Y€CTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYyYHOMY HACJIEIUI0, TOHUMaHHS
3HAYCHUS] XUMUIECKON HAYKU B )KU3HU COBPEMEHHOT'0 00IIeCTBa, CTOCOOHOCTH BIIAJIETh JJOCTOBEPHON HH(pOpMaIUeH o
NEPEAOBLIX NOCTHIKCHUAX U OTKPBITHUAX MI/IpOBOI\/’I M OT€YECTBEHHOM XUMUHU, 3AUHTECPCCOBAHHOCTH B HAYUYHBIX 3HAHUAX
00 ycTpoHCTBE MHpa U OOILECTBA;

TPaXXTaHCKOTO BOCITUTAHHUS:

MMpeACTaBJICHNA O CONUAJIbHBIX HOpMax M IpaBujiax MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHOUCCIIEI0BATEILCKON, TBOPUECKOM U IPYTUX BUAAX JESITEIbHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOI COBMECTHOM NIeATENIFHOCTH TPH BBHITTOTHEHUH YI€OHBIX, TO3HABATEIBHBIX 32134,
BBITIOJTHCHUHU XUMHWYCCKUX SKCIICPUMEHTOB, CO3AaHNUN yT-Ie6HI)IX ITPOCKTOB, CTPEMJICHHA K B3aUMOIIOHUMAaHHUIO U
B3anMOIIOMOIIX B IIPO1ECCE 9TOM y‘IeGHOﬁ ACATCIBbHOCTHU, TOTOBHOCTH OLICHUBATH cBOE MOBCACHUC U MOCTYIIKU CBOUX
TOBapUIIEH C TIO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUHN TIOCTYIIKOB;

[IEHHOCTH HAYYHOTO MTO3HAHMUS:

MHUPOBO33PEHUYECKHE TIPEICTABICHHUS O BEIIECTBE M XUMUYECKOH Peakluy, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTABIISIOIIME OCHOBY JJIsl IOHUMAaHMS CYIIHOCTH HAyYHOH KapTHHBI MHUpa, IpeACTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIBI, B3AUMOCBA3IX YEIIOBEKA C IPUPOTHON CPENO, O POIA XUMHUU B
II0O3HAHWUHU ITUX 3aKOHOMEPHOCTEH;

MO03HaBaTeNbHBIE MOTUBBI, HAIIPABJICHHBIC HA TIOy4Y€HHE HOBBIX 3HAHWH 110 XUMUHU, HEOOXOJUMBIE 1151 OOBSCHEHUS
HaOII0JTaeMBIX MTPOIECCOB U SABJICHUH, MO3HABATENLHOW, THPOPMAIIMOHHON 1 YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITENTFHON Pa0OThI ¢ y4eOHBIMH TEKCTaMH, CITPABOYHOM

HHTCpaTypOﬁ, AOCTYITHBIMU TEXHUYCCKUMHU CPCACTBAMU HH(bOpMaHI/IOHHI)IX TCXHOJIOFHﬁ;

HHTEpEC K O0YUEHHUIO M IO3HAHHIO, TI0O03HATENBHOCTD, TOTOBHOCTD U CITIOCOOHOCTH K CaM0O0OpPa30BaHUIO, TPOEKTHOH 1
HCCIIEIOBATEBCKON AEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOyUYeHHS B TAbHEHIIIEM;
(hopMHpOBaHUSI KYJIBTYPBI 3JI0POBbSL:

0CO3HAaHWE LIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 37I0POBBIO, YCTAHOBKU Ha 3JOPOBBINA 00pa3 KU3HHU,
OCO3HaHUeE TOCIIEACTBUN U HETIPUITHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHS ANKOTOJIsl, HAPKOTUKOB, KypEHHS),
HEOOXOIMMOCTH COOIOACHNS TPaBHUil 0€30IaCHOCTH MPH 00pamieHNH ¢ XHMUYECKIMH BEIIECTBAMHU B OBITY M peaIbHOM
JKU3HU;

TPYZOBOTO BOCITUTAHHUS:

HMHTEPEC K MPaKTHIECKOMY H3YUIECHHIO MPOodeccHii ¥ Tpyaa pa3InyHOTO po/ia, YBKEHHE K TPYAY U pe3ylibTaTaM
TPYIIOBOﬁ ACATCIIbBHOCTH, B TOM YUCJIC HA OCHOBE NPUMCECHCHUA NPEAMETHBIX 3HAHUHU 110 XUMHH, OCO3HAHHBIN BBIGOp
HWHAWBUAYaITBHON TPAEKTOPHH HMPOIOJDKEHHS 00pa30BaHUs C yUETOM JTMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMUH,
00IIIeCTBEHHBIX HHTEPECOB U MTOTPEOHOCTEN, YCIEITHOW MTPO(heCCHOHATBHOM IeATENNFHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHUI1, TOTOBHOCTbH aIaliTHPOBAThCS B TIpodeccroHanbHoit cpee;

3KOJIOTHYCCKOI'O BOCIIUTaHUA:

AKOJIOTHYECKH IIeJIecOo00pa3HOe OTHOIICHHE K MPHUPO/IE KaK UCTOYHUKY JKU3HH Ha 3eMiie, OCHOBE €€ CYIIIeCTBOBaHMUS,
[TOHMMaHHWEe IIEHHOCTH 3[J0POBOTO M 0€30IaCHOTO 00pa3a )KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3NUECKOMY U TICUXUYECKOMY 310pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOICHHSI TPaBUII OE30I1aCHOTO TIOBEACHUS IIPH
paboTe c BeleCcTBaMu, a TAKXKE B CUTYaLMAX, YTPOKAIOIIUX 30POBBIO M ’KU3HU JIIOACH;

CHOCOOHOCTH IPUMEHSTH 3HAHUSA, TIOJy4YaeMble IPH U3YyUSHUN XUMUH, JUTS PEIIeHUS 3a/1a4, CBSI3aHHBIX C OKPYIKaIoIIeH



IIPUPOAHON Cpenoil, A MOBBIIEHNUS YPOBHS IKOJIOIMYECKOH KyJIBbTYPbl, OCO3HAHHUS TI00aJIbHOT0 XapakTepa
9KOJIOTHYECKHX MPOOJIEM U ITyTel UX pelleHHus NOCPEICTBOM METOI0B XMMHUH, SKOJIOTHUYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJCTBOBATHCS MM B TI03HABATEIBHON, KOMMYHUKATHBHOW U COLUAILHON MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX Pe3yJIbTATOB BBLICISIOT 3HAUUMBbIE [T (POPMHUPOBAHHS MUPOBO33PEHHUS O0IEHAYIHBIE
MOHATHS (3aKOH, TEOPHsl, PUHIIMII, TUIIOTE3a, PAaKT, CUCTEMA, IPOLECC, SKCIIEPUMEHT H APYTOe.), KOTOPHIE
HCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX MIpeMeTax U IMO3BOJIIIOT HA OCHOBE 3HAHUN U3 3TUX IPEIMETOB
(hopMHpOBaTh IIPECTABICHUE O LIEJIOCTHON Hay4YHON KapTHHE MHUpa, U YHUBEpCalIbHbIe yueOHbIE NEHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOPBIE 00eCIeUunBatOT ((OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIHHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHHIO Y4eOHOH e TeTbHOCTH.

[To3naBaTensHBIE yHUBEpCATBLHBIEC yueOHbIe neiicTBus ba3oBble morndeckne AeiCTBUS:

YMEHUS HCIIOJIBb30BaTh MPUEMBI JIOTHYECKOT'O MBIIIIICHUS IPH OCBOCHUH 3HAHUI: PACKPBIBATH CMBICIT XUMHUECKUX
MOHATHH (BBIACISTH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C IPYTUMH MOHSATHIMH), UCIIOJIB30BaTh
MOHATHS U151 OOBSICHEHUS OTAENBHBIX (DAKTOB U SIBIICHUH, BBIOUPATh OCHOBAaHMS M KPUTEPHUHU ATl KiaccupUKAUN
XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH, yCTaHABINBATh IPUUYNHHO-CIEICTBEHHBIC CBA3H MEKAY OOBEKTaMU
U3yUYCHHUsI, CTPOUTD JIOTHYECKUE pacCykAeHMs (MHIYKTUBHBIE, ICTYKTUBHBIE, [0 aHAJIOTHN), AeTaTh BBIBOJIBI U
3aKITI0UCHHUS,;

yYMEHHE IPUMEHSTh B IIPOLecce MO3HAHUS OHATHS (IPEIMETHBIE U METAPEAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEITH, UCTIONIb3yEMbIE B XUMHUH, IIPE0OPa30BHIBATH ITUPOKO IPUMEHSIEMbIC B XHUMUHU MOJICJIbHBIC TIPE/ICTABIICHUS —
XHUMUYECKUH 3HaK (CUMBOJ 3JIEMEHTa), XUMUIecKasi popMyiia U ypaBHEHHE XUMHUUECKON peaKkuy — NP PEIICHUN
y4eOHO-II03HABATEIbHBIX 33/1a4, C YYETOM 3THX MOAEIBbHBIX PEJICTABICHUHN BBISIBIIATh U XapaKTEPU30BaTh
CYIIECTBEHHBIC TIPU3HAKH N3yYaeMbIX O0BhEKTOB — XHMHUYECKUX BEIIECTB U XUMHUYCCKHUX PEAKIINH, BBISBISTH 00IINE
3aKOHOMEPHOCTH, IPUUNHHO-CIIEICTBEHHBIE CBS3H U MPOTHBOPEUHS B H3YUaeMBIX MPOIIECCaX M SBICHUSX.

bazoBrie uccnenoBaTenbckue ACHCTBUS:

YMEHHE UCIIOJIb30BaTh OCTABJICHHBIE BOIIPOCH! B KAUYECTBE MHCTPYMEHTA MIO3HAHMS, @ TAKXKE B KAUECTBE OCHOBBI JUIS
(hopMHPOBaHUSI THITOTE3HI 10 POBEPKE MPABHIBLHOCTH BHICKA3BIBAEMBIX CYKICHHIA;

proOpeTeHNE OMbITA 0 TUIAHUPOBAHUIO, OPraHU3alMU 1 TPOBEICHHUIO YUCHHYECKUX IKCIIEPUMEHTOB, YMEHHE
HaOJI0#aTh 32 XOA0M IPOIIEcca, CAMOCTOSITENIBHO IPOTHO3UPOBATH €r0 Pe3yibTaT, HopMyIMpoBaTh 0000IIEHUS 1
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABISATH OTYET O POJIENIaHHOM pabore.

Pabora ¢ unopmarmeii:

yMEHHUE BbIOMpAaTh, aHAJIM3UPOBATh U HHTEPIIPETUPOBATH MH(OPMALINIO PA3IMYHBIX BUIOB U (GOPM MPEACTABICHHS,
MIOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (Hay4HO-IOMYJISIpHAs IUTEPaTypa XUMUUECKOIO COAEPKaHUs, CIIPABOYHBIE
nocoOwust, pecypcbl HTepHeTa), KpUTHUECKH OLIEHUBATh IPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(OPMAIIHIO;
yMEHHUE MPUMEHSITh pa3IMYHbIe METOABI U 3alPOCHI IPU MOUCKE U 0TOOpE MH(POPMALIMHI U COOTBETCTBYIOIINX JaHHBIX,
HEOOXOIUMBIX /TSI BBIIIOJIHEHNS y4eOHBIX U MO3HABATENILHBIX 3a7jad ONPeAEIEHHOI0 THUIla, TPUOOPETEHNE OIIbITA B
00JIaCTH UCTIONIL30BaHUs HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIIaJICHHE KYJIbTYPOH aKTHBHOTO
HCTIONB30BaHMS PAa3IMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOATEIILHO BRIOMPATh ONTUMAaIbHYIO (hopMy NpeacTaBICHHS
nHGOPMAIK U WIUTIOCTPUPOBATH PEIIacMble 3aJa4d HECJIOKHBIMH CXEMaMH, IuarpaMMamMH, IpyruMH Gopmamu
rpaduKy ¥ ©X KOMOWHAITUSIMU;

YMEHHUE HCTONB30BaTh U aHAIN3UPOBATh B Tpoliecce YIEOHOH U UCCIIeIOBATENILCKON ACATEILHOCTH HH(POPMAIIHIO O
BIIMSIHUH TTPOMBIIIJICHHOCTH, CEITLCKOT0 XO035CTBA M TPAHCTIOPTa Ha COCTOSTHUE OKPY>KaloIIel MPUPOJHON Cpebl.
KomMmyHHKaTHBHBIE YHUBEPCAIbHbIE yueOHbIE ICHCTBUS:

YMEHHUS 3a]1aBaTh BOIIPOCHI (B X0JI¢ IMaJiora U (M) TUCKYCCHH) IO CYIIECTBY 00CYkKIaeMOi TeMbl, OpMyITHpOBATh
CBOU TIPEJIOKEHUS] OTHOCUTENHHO BBIIOJIHEHUS ITPEIOKEHHOM 3a1auH;

YMEHHUSI IPEACTABIISTh TOyUYEHHbIE PE3YNbTaThl I03HABATEIILHOMN JESTEIbHOCTU B YCTHBIX U IMCbMEHHBIX TEKCTAaXx;
JIeNIaTh MPE3EHTAINIO PE3yIbTATOB BHIMOIHEHNSI XUMHUYECKOT0 IKCIIepUMeHTa (JITaOOpaToOpHOTO OMBITA, TaO0PaTOPHOH
paboThI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

YMEHHS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABATEIBHOM M HCCIIEA0BATEIbCKOM
JESITEeIbHOCTH IIPH PEIIEHNH BO3HUKAIOUIUX MPOOJIeM Ha OCHOBE yuéTa O0IIMX HHTEPECOB U COTIACOBAHUS MO3ULIMN
(obcyxaenusi, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIUHAIIUS COBMECTHBIX JICHCTBUH, OTIpeieieHIe
KPHUTEPHEB 110 OLICHKE Ka4eCTBa BBIITOJIHEHHON pabOThl M JpyTHE).

PerynsatuBHble yHUBEpcalbHbIE YUeOHbBIE JCHCTBHS:

YMEHHUE CaMOCTOSTEIIbHO ONPEICIATh EH ACITENIbHOCTH, TUNIAHHPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBAThH U TIPU
HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO IESTEIHLHOCTD, BHIOUPATh Hanboee 3 (HeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX
1 TI03HABATENbHBIX 3a]1a4, CAMOCTOSATENIHO COCTABIISTH MIIM KOPPEKTHUPOBATh NMPEUIOKEHHBIM aITOPUTM ICHCTBUH pH
BBINOJIHEHUH 33/laHUH C yUIETOM MOJIyUCHHS HOBBIX 3HaHUI 00 M3y4aeMbIX OOBEKTaxX — BELIECTBAX U PEAKLIUIX,
OLIEHMBATH COOTBETCTBHUE MOYYCHHOTO Pe3yJibTarTa 3asiBICHHOH LIeJIM, yMEHUE UCTIONb30BaTh U aHAIN3UPOBATh
KOHTEKCTHI, IIpeylaraeMble B YCJIOBUH 3aJaHHH.

[MPEJIMETHBIE PE3VJIbTATHI



B cocraBe nmpeaMETHBIX Pe3yJIbTaTOB 110 OCBOCHUIO 00513aTEIBHOIO COAEPIKaHMUs, yCTAHOBJICHHOTO TaHHOM
(dbenepanbHOt paboueli IporpaMMoH, BBIJCIAIOT: OCBOSHHBIC 00YYAIOIIUMUCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JeWCTBHM, crienuduyeckue Ajsl peaMeTHON 00JacTh « XUMUs, BUIBL ACATEILHOCTH MO HOJTY4YEHHIO HOBOTO 3HAHUS,
€r0 MHTEPIpPETALNH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIUYHBIX yUCOHBIX U HOBBIX CUTYaLHAX.

K xon1y oOydenus B 8 kjacce mpeJMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE AOJKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y
00y4arommxcsi yMEHUH:

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHATHI: aTOM, MOJICKYJIa, XHMHUUECKHH JIEMEHT, IPOCTOE BEIIECTBO,
CJIO’KHOE BEIECTBO, CMECh (OHOPOAHAS M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U MOJIEKYJIApHAs
Macca, KOJIMYeCTBO BEIIECTBa, MOJIb, MOJISIPHASI Macca, MaccoBast A0JIs XUMHUYECKOTO 3JIEMEHTa B COSIMHEHHUH,
MOJISIPHBIH 00BEM, OKCH], KHCIIOTa, OCHOBAaHHE, COJIb, SIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKast
peaxnus, Ki1accu(UKALMs peakLyil: peakLuy COeIUHEHNs, PEAKIIUH PA3JI0KEHUS, PEAKLIUHU 3aMEIIEHU, PEaKLUH
0o0MeHa, 9K30- U SHAOTCPMHUYECKHE PEaKIIH, TEIUIOBOH 3 (EKT peakimu, sipo aToMa, HJIEKTPOHHBIH CIIOH aToMa,
aTOMHasi OpOuTalb, paJlyC aTOMa, XMMUYeCKasi CBsI3b, MOJSIPHAst M HETOJSIpHAsi KOBAJICHTHAS CBSA3b, HOHHAS CBSI3b,
HOH, KaTHOH, aHUOH, PacTBOP, MaccoBasi JOJIs BEIIeCTBa (IPOLIEHTHAS KOHLICHTPALMsI) B pACTBOPE;

WTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX ITOHATUH U IPUMEHATH ITH HOHATHUS IIPU OIMCAHUH BEILECTB U
UX MpEBpalCHUI;

HCTIONB30BaTh XMMHUUECKYIO CUMBOJIMKY IS COCTaBJICHUS (POPMYJI BEILIECTB U YPaBHEHUH XUMHUYECKHX PEaKINi;
OIIpEIENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEANHEHHUSX, CTEIICHb OKHCIICHHUS 3JIEMEHTOB B OMHAPHBIX
COEMHEHHUSAX, IPHHAICKHOCTh BEIIECTB K OIMPEIeNEHHOMY KJIacCy COeIMHEHHH Mo (popMynaM, BUA XUMHYECKON
CBsI3U (KOBaJICHTHAS ¥ MIOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpriBaTh cMbIch Ilepuoauueckoro 3akona /l. . MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHHUE NIEPUOIUYECKON
3aBUCHMOCTH CBOMCTB XMMHUUECKHX DJIEMEHTOB OT MX ITOJIOKEHHUS B HepnonnquKoﬁ CUCTEME, 3aKOHOB COXpPaHCHUA
MAacchl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO- MOJICKYJISIPHOTO YUSHHS, 3aKOHA ABOTaIPO;

OIMCBHIBATh U XapaKTepu30BaTh TabMuuHyIo popmy lleproandeckoil cHCTEMBbI XUMHUYECKHUX JIEMEHTOB: pa3IndaTh
TIOHATHUS «TJaBHAs moarpymma (A-rpymma)y» u «modounas moarpyra (b-rpymma)y, Maibie u 00JIbIITNE IEPHOIBI,
COOTHOCHUTH 0003HAYCHHUS, KOTOpbIe nMetoTcs B Tabnuie «[leproauueckas cucreMa XuMUYeCKHuX 3aeMeHToB J1. 1.
MenpaeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB

XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsiA siApa, 00Iee YKCII0 3JEKTPOHOB U paclpelesIeHHe UX 110 3JIEKTPOHHBIM
CIIOSIM);

KJ'IaCCI/I(I)I/IIII/IpOBaTB XUMHUYCCKUEC BJIEMCHTBI, HCOPTaHUYCCKUC BCIICCTBA, XUMHNYCCKUC PCAKIITNN (HO YHUCI1y U COCTaBy
YUYaCTBYIOIIMX B PEaKIHH BEILECTB, IO TEIUIOBOMY 3PQEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUUECKUE CBOWCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, TOATBEP)KAas OIIMCAHUE
IIPUMEPAMH MOJIEKYJIIPHBIX YPABHEHNUH COOTBETCTBYIOINX XUMUYECKUX PEAKIIU;

MIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaUE€CTBEHHOI'O COCTaBa, BO3MOXHOCTH POTEKAHUS
XMMUYECKUX MPEBPALICHUI B Pa3INUHBIX yCIOBUSIX;

BBIYKCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO JI0JII0 XUMHYECKOTO 3JIEeMEHTa 110
(dhopmyIe coeTMHEHNs, MACCOBYIO JIOJIO BEMIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHIO XMMUYECKOH
peaxuuu;

IIPUMEHSITh OCHOBHBIE OIIEPAIM{ MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 00001ICHHE,
CUCTEMAaTHU3AIUI0, KITACCU(DUKAIUIO, BHIIBICHHE TPUINHHO-CIICJCTBEHHBIX CBSI3€i — JIJIs1 M3yUYCHHSI CBOMCTB BEUIECTB U
XMUMUYECKUX PEaKLHi, eCTeCTBEHHO-HAYYHbIE METObI IIO3HAHUS — HAOMIOACHNE, U3MEPEHUE, MOAETUPOBaHHE,
SKCIIEPUMEHT (peaabHBIA U MBICIICHHBIH );

CJIeIOBATh IIPAaBUJIAM IT0JIb30BAHUS XUMUYECKOH MOCY 101 U TaOOpaTOpHBIM 000pyA0BaHIEM, a TAKXKE MpaBUIIaM
oOpalieHus ¢ BeIEeCTBaMHU B COOTBETCTBHU C HHCTPYKLHMSIMH MO BBIIIOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB T10
MOJIYYECHHUIO U COOMPaHMIO I'a3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C
onpeaenéHHON MacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA, INTAHUPOBATH U IPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIETOYEH M KUCIOT C MOMOIIBI0 HHAUKATOPOB (JIakMyc, peHONPTaIenH, METHIIOPaHK U
IpyTyue).

K konny oOyuenus B 9 kinacce nmpeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y
00y4aroIuxcsi yMeHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MMOHATHI: XMMUYECKUH IEMEHT, aTOM, MOJIEKYJIa, NOH, KATHOH, aHUOH,
IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD, 3JIEKTPOOTPHLIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUIECKasi
peaKius, XAMHYECKasl CBSI3b, TETIOBOM AP MEKT peakiuu, MOJIb, MOJSIPHBIN 00BEM, PACTBOP, SIEKTPOIIHTHI,
HEDJIEKTPOJIHTHI, JICKTPOIUTHIECKAS TUCCOLUAINS, PEaKi HOHHOTO 0OMeHa, KaTaju3aTop, XUMUYEeCKOe PaBHOBECHE,
oOpaTtuMmele 1



HEOOpaTHMBbIE PEAKIMH, OKACIUTELHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKHUCIIUTENb, BOCCTAHOBUTEIh, OKUCIICHHE 1
BOCCTaHOBIICHHE, aJUIOTPONHSL, aM(pOTEPHOCTh, XUMHYECKas CBSI3b (KOBAJICHTHAS, HOHHASI, METaJUTNUECKast),
KpUCTAJUTHYECKAs PEHIETKA, KOPPO3HS METAIJIOB, CIIABBI, CKOPOCTh XUMHUYECKOW PEAKIINH, TIPEeILHO JOITyCTUMAs
koHnenTpanus [1JIK Bemiectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XHMHYECKUX MOHATHI M MPUMEHSThH ATH IMOHSATHUS MIPH OMMCAHUHU BEIIECTB U
UX TPEeBpaLICHUM;

HCTIONB30BaTh XUMHUECKYIO0 CHMBOJIMKY JJISl COCTaBJICHHUS ()OPMYJT BEIIECTB ¥ YPaBHEHUI XUMHYECKUX PEaKITHii;
OTIPE/IETISITh BAJICHTHOCTD U CTETIEHb OKHCIICHHSI XUMHUECKUX JIEMEHTOB B COSTUHEHHAX Pa3IMYHOTO COCTABA,
MIPUHAIJICKHOCTD BEIIECTB K ONPEIeIEHHOMY KJIacCy COeIMHEHUH 1o GopmyiaM, BUIl XUMHYECKOH CBS3H
(xoBasIleHTHAS, MOHHAS, METAIUTHYECKAas ) B HEOPTaHMUECKUX COCTMHEHHSIX, 3aps]] HOHA 110 XUMUIECKOH Gopmyie,
XapakTep cpelbl B BOAHBIX PACTBOPAaX HEOPTaHWUYECKUX COCTUHEHNHN, THIT KPUCTAUTNIECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMbIcl [lepnonndeckoro 3akona /I. 1. MenneneeBa u 1eMOHCTPUPOBATH €r0 IOHUMaHHE: OMMUCHIBATh U
xapakTepu3oBath TabamaHy0 popmy lleprnomudeckoit cucTeMbl XUMAYECKUX JJIEMEHTOB: PA3INYaTh MOHATHS «TJIaBHAS
noarpynmna (A-rpynma)» u «rmodounas noarpymnmna (b-rpymma)y, manbsie 1 60IbIINE TEPHOIBI, COOTHOCHTH
0003Ha4YeHUs1, KOTOPbIe UMEIOTCS B IEPUOJNUECKON TaOIHIIe, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB | 3apsj siipa, o0IIiee YHCIIO0 IEKTPOHOB M PACIIPeIe]ICHE UX 10 AIIEKTPOHHBIM
CII0SIM), OOBSICHATH 00IITIEe 3aKOHOMEPHOCTH B I3MEHEHUH CBOWMCTB 3JIEMEHTOB M MIX COSAMHEHUH B Mpeaeaax MallbIx
MIEPHOAOB U IIaBHBIX MOJATPYMII C YIETOM CTPOEHUS X aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKUE PEAKIUH (110 YUCITY U COCTaBY
YYacCTBYIOIINX B PEAKIIH BEUIECTB, IO TEINIOBOMY 3(h(PeKTy, M0 M3MEHEHNIO CTETIeHEH OKMCIECHHSI XUMHIECKIUX
3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOLIHE U clielM(PUIeCKue XUMUIECKHAE CBOMCTBA MMPOCTHIX U CJIOXKHBIX BELIECTB,
MTOATBEPIKIasl OMMCAHNE TIPUMEPAMU MOJIEKYIISIPHBIX U HOHHBIX YPaBHEHNH COOTBETCTBYIOIINX XUMHYECKUAX PEaKITHii;
COCTaBJIAITh YPAaBHEHUS JIEKTPOIUTHIECKON TUCCOLMAIIH KHUCIIOT, IIEI0Yel U COJIeH, TIOTHbBIE U COKpPAIIEHHbIE
YpPaBHEHUS peakLUii HOHHOTO

oOMeHa, ypaBHEHUS peakIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHNE TEHETHUECKOM CBSI3M MEX/IY BEIIECTBAMH Pa3IMIHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil TOCPECTBOM COCTABIEHUS JIEKTPOHHOTO
OanaHca ATHX PeaKIHii;

IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS, BO3MOKHOCTH ITPOTEKAHUSI XUMUIECKAX
MIPEBPAIICHNH B Pa3IUYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIIECTB, MACCOBYIO JI0JII0 XMMHUYECKOTO 3IEMEHTa 110
(hopMyIe coeMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peaximm;

cOOJTI0AaTh MpaBwia MOJB30BaHUS XUMUYIECKOH MOCy 101 U 1abopaTopHBIM 000pyIOBaHUEM, a TAaKKe TpaBUiia
oOpallieHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKITUSMHU I10 BBITOJHEHHIO TA0OPATOPHBIX XUMUYECKHUX OIBITOB 110
MTOJTyYEHHUIO ¥ COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YTIIEKHUCIIOTO Ta3a);

MIPOBOJIUTH PEaKInH, TOATBEPKIAIOIINE KaYeCTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM
XJIOpUJ-, OpOMHUI-, HOU-, KapOOHAT-, hocdat-, CUIUKAT-, CyIb(aT-, TMAPOKCHI-UOHBI, KATHOHBI AMMOHHSI U UOHBI
M3YYEHHBIX METaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPTAaHHUYECKUX BEIIECTB;

MIPUMEHATH OCHOBHBIE OTIEPAIINU MBICIUTENBHON e TeNFHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHUE, 00001IIeHme,
CHCTEMaTHU3aIIIO, BBISBICHUE IPUYNHHO- CJIEICTBEHHBIX CBA3EH — JUIsl U3yUYEeHHs CBOMCTB BEIIECTB U XUMHUYECKHUX
peaxiuii, eCTeCTBeHHO-HAyYHbIC METO bl TIO3HAHUS — HAOIIOICHHE, U3MEPEHUE, MOICITHPOBAHHE, IKCIIEPUMEHT
(peanmbHBIA U MBICIICHHBIH ).
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