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IHHOACHUTEJIBHASA 3AIINCKA

ITporpamma 1o XMMHHU Ha ypOBHE OCHOBHOT'O 00IIEro 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTeNbHOM NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHpx B @I'OC OO0, a takke Ha OCHOBE (emepanbHOU
paboueil mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIIUU MPENOaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM HaéT MpeACTaBICHUE O MesAX, oOmeil crpaTernu oOydeHUs,
BOCITUTAHUS W PA3BUTHS OOYYAIONUXCS CpPEACTBAMH YUEOHOTO IpeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclipeesieHHe ero Mo Kiaccam u
CTPYKTYPUPOBAHUE 110 pa3aciaM U TCMaM IIpOorpamMmsbl 10 XUMHHU, OMPEACIIACT KOJIUUCCTBCHHBLIC
M KAYEeCTBCHHBIC XapaKTEPHUCTUKH COJICPKAHUS, PEKOMEHAYEMYIO IOCIIeIOBATEILHOCTD
M3YYEHUS XUMHUHU C YU4ETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3SMOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3yinbTaTaM OCBOSHUSI OCHOBHOW 00pa30BaTEeIbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHMsl, a TaAKKe TPeOOBAHUI K pe3ybTaTaM O00yUICHHS] XUMUU
Ha YypOBHE TIIeJeil W3ydeHUs TIpeJAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NESTETHHOCTH 00yUYaIOIIerocs IO OCBOECHUIO YIeOHOTO COJEpIKaHMUSL.

3HaHWE XUMUU CIY)KUT OCHOBOH AJisi (OPMHUPOBAHUS MUPOBO33PEHUS 00Y4arOIIErocs, ero
MIpeJICTaBICHUI 0 MaTepuaibHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pemieHus TH00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPbEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH JiIsl caMOpa3BUTUS U (GOPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei 1 QyHKIIMOHATbHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (bOpMHpOBaHI/Ie MBIIIJICHUSA U TBOPYCCKHUX CIIOCOOHOCTEHM 06yqa}01u1/1xc>1,
HAaBBIKOB Hux CaMOCTOSATCIIbHOM yqe6H0171 ACATCIIbHOCTH, OKCIICPUMCHTAJIbHBIX u
HCCICO0BATCIIbLCKUX YMCHHﬁ, H606X0)II/IMBIX Kak B TOBCEJIHEBHOU JKHN3HHM, TaK H B
HpO(beCCI/IOHaJIbHOﬁ JACATCIIbHOCTH,

3HAaKOMUT CO CHCHI/IQ)I/IKOI;'I HAYYHOI'O MbIIUICHHUS, 3aKIaAbIBACT OCHOBBI HEJIOCTHOI'O
B3rjisAga Ha  CIUHCTBO npupoasl MW YCJIOBCKa, ABIAICTCA  OTBCTCTBCHHBIM STalloM
B (l)OpMI/IpOBaHI/II/I eCTCCTBeHHO'Hay‘lHOﬁ T'paMOTHOCTH o6yqa10umxc;1;

crocoOCTBYeT (OPMHPOBAHUIO IICHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJE, K 4YEIOBEKY, BHOCHUT CBOH BKJIaJ B DKOJIOTHYECKOE OOpa3oBaHHE
00yJaronuxcs.

I[aHHLIe HaIllpaBJICHUA B 06y‘-ICHI/II/I XUMHH 00€CIIEUnBaAIOTCS CHCHH(I)HKOf/'I COJZICpIKaHUA
y‘~IC6HOFO npeamera, KOTOpBIﬁ ABJCTCA  MIEAArOTUYCCKU  aJaAlITUPOBAHHBIM  OTPAXKCHUEM
0a30BOM HAayKW XUMHU Ha OHpeI[eHéHHOM JTaime e¢ pa3sBUTHA.



Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHUsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATUNA XUMHUHM, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUU.

CtpykTypa coaepskaHusi IPOrpaMMBbl 10 XHUMHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHUE CKJIAJbIBAETCS U3 CUCTEMbI MOHATUH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKOoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPIaHM30BaHbl 10 MPUHLUITY OCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHUKW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuonnueckoro 3akoHa [[. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHUH;
- yquI/m (0] CTpOGHI/II/I aroMa u XI/IMH‘IGCKOﬁ CBA3H,

— TMpeACTaBIeHUHN 00 NEKTPOJIUTUUYECKON AUCCOLMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PAcCMATPHUBAIOTCA HAa OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBINIOJIHASA (DYHKIMHM OOBSICHEHHMS] M IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MIPAKTUYECKOTO MPUMEHEHHS U MOJyYEHUS] N3y4aeMbIX BEIIECTB.

OcBoeHune MnporpaMMmbl MO XHMHH CIOCOOCTBYeT (OPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKOM COCTABJISIONIEH HAYYHOM KapTUHBI MHUpPa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBbI,
LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U METOJaM MO03HaHUA B Hayke. M3ydyenne xumuu
MPOUCXOOUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX YUYEOHBIX TMPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kiacce» u «D@u3mnka. 7 Kiacey.

[Ipyu n3yyeH XUMUU MPOUCXOIUT HOPMUPOBAHUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEeSITeTbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (haKTOB, MOHSATHIM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000O0IIEHUH MHPOBO33PEHYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpOBaHMM ¥ PA3BUTUU T[O3HABATEIbHBIX YMEHHUH M UX NPUMEHEHHH B Yy4eOHO-
M03HABATEIBHON U y4eOHO-UCCIIeIOBATENbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

HpI/I HU3YYCHHUU XMMHUU Ha YPOBHC OCHOBHOTO O6H_ICFO O6pa30BaHI/I$I BaXHOC 3HA4YCHUC
ano6peJ1H TakKue€ LICJIU, KaK:

—(I)OpMI/IpOBaHI/IC HWHTCJUICKTYAaJIbHO pa3BI/ITOI>'I JIMYHOCTH, TOTOBOM K caMoo6pa30BaHmo,
COTPYAHHUUYCCTBY, CaMOCTOATCIIBHOMY TMIPHUHATUIO pemeHHﬁ, CIIOCOOHO ANalTUPOBATHCA K
6LICTpO MCHAIOIIUMCS YCIIOBUSAM KU3HU,

—HAIIPaBJICHHOCTb O6yquHH Ha CHCTCMAaTU4YCCKOC HpI/IO6H_IeHI/Ie O6y‘laI-OH_II/IXC$I K
CaMOCTOSTEIbHOM [M03HABaTEIbHOM JACATCIIBHOCTH, Hay4YHbIM METOJaM IIO3HAaHU,
q)OpMI/IpyIOH_II/IM MOTHUBAIIUIO U PAa3BUTUC CIIOCOOHOCTEH K XUMUU,



—o0ecreyeHne YCJIOBHIA, CIOCOOCTBYIOMIUX MPUOOPETCHUIO OOYYAIONIUMUCS ONBITa
pa3HoO0Opa3HOW JEATEIHbHOCTH, TO3HAHUS W CAMOTIO3HAHMSI, KIFOYEBBIX HABHIKOB (KJIFOUEBBIX
KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIIbHOC 3HAUYCHUC UIA PA3JIMYHBIX BUAOB JACATCIBHOCTU,

— (hopmupoBaHue O0MICH (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH, B TOM
qlclie YMEHUH OOBSCHATh M OLIEHHWBAThH SIBIICHUS OKPYXKAIOLIEro MHUpPa, UCIOJb3ys 3HAHUS U
OMBIT, TIIOJYYEHHBbIE IPU H3YUYCHUH XUMHUH, MPUMEHATh MX IMpPU pELIEHUH IMpolieM B
IIOBCETHEBHOM KU3HU U TPYJIOBOU ACITEIBHOCTH;

— (opmupoBaHKe Yy 00YJAOIMINUXCS TYMAaHUCTHYCCKUX OTHOIICHHMA, TOHUMAHMS IICHHOCTH
XUMHYECKUX 3HAHWHA JJI1 BBIPAOOTKH 3KOJOTHYECKH IEJIECO0OpPa3HOTO TMOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOWIECH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIIMH K 00yYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY
poQuiIs U HANPABICHHOCTH JlalbHeHIIero o0yyeHus.

OO6miee ynciao 9acoB, OTBEASHHBIX I M3YYCHHUs] XUMUU HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus, cocTaBiseT 136 JacoB: B 8 kinacce — 68 gacoB (2 yaca B Hejenmo), B 9 kimacce — 68
4acoB (2 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

HepBOHa‘laJIbeIe XUMHYECKHE TTOHATUSA

Hpez[MeT XUMHUU. Pollb XMMHUHM B JKHU3HH 4YelloBeKa. XHMHUS B CHCTEME HayK. Tena u
BemiecTBa. dDusznueckue CBOMCTBaA BCIICCTB. ArperaTHoe cocrtosinue BemiecTB. IloHsTHE O
METOJIaX MO3HAaHUS B XUMUHU. UHCThIE BEIIECTBA K CMECH. Crioco051 pasaciiCHuA CMeceH.

ATOoMBI U MOJICKYJIBI. Xumuueckue djaeMeHTh. CHMBOJBI XUMHYCCKHUX DIIEMCHTOB.
HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO'MOHeKy.TIﬂpHOG YUYCHHC.

XuMH4ecKas (bOpMy.]'I&. BaneHTHOCTP aTOMOB XMMHMYECKHX DJEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHOocuTenpHasg aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIIpHasA
Macca. MaccoBas 10JIsI XUMHYECKOI'0 JIeMEHTa B COSIMHEHUH.

KoauuectBo BellecTBa. MoiJib. MOJ'IHpHaH Macca. B3anmMocBs3b KOJIMYECTBA, MACChbl H
qucia CTPYKTYPHBIX CIUHUALL BCIICCTBA. Pacuétrl mo (I)OpMy.TIaM XUMHUYECKHUX COCTUHECHUH.



du3nyecKkue M XUMUYECKHE SBJICHUSA. XUMHUYECKas peakiuss U €€ IMpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kimaccupukanus XMMUYECKHX peakiuit
(coeHEHUs, Pa3I0KEHHs], 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBmwiaMH paboThl B Jaboparopuu W mpuémMamu
oOpamienus ¢ ga0opaTOpHBIM 00OpPYJOBAHWEM, M3YyUYEHHE M ONMUCAHWE (U3UYECKUX CBOWCTB
00pa3oB HEOPraHMYECKUX BEIIECTB, HAOII0IeHNe (PU3NUecKuX (TUIaBICHUE BOCKA, TassHUE JIbA,
pacTupaHue caxapa B CTYIKE, KHIIEHUE W KOHJICHCALWs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
MPOKAJIMBAHUE METHON MPOBOJIOKHU, B3aMMO/ICHCTBHE Mella C KUCIOTOM) SIBJICHHUH, HAOMIOACHNE
W ONHCaHWe TPHU3HAKOB TIPOTEKAHUS XMMHUYECKHMX peakuui (pasjokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, pasioxkenue ruapokcuaa meau (I1) npu
HarpeBaHWHU, B3aUMOJICHCTBUE >kene3a ¢ pacTBopoM conu menu (II), m3yuenme crocoGoB
pa3ieneHuss CMecel: C IOMOIIbI0 MarHuta, (UIBTpOBaHWE, BBITAPUBAHWE, TUCTUIUISAIIHS,
xpomarorpadus, TpPOBEICHHE OYNUCTKH TIOBApEHHON COJHM, HAONIONEHHE W OIHCaHHE
pe3yIbTaTOB TMPOBEACHUS ONBITA, HIUTFOCTPHUPYIOUIETO 3aKOH COXPAHEHHS MacChl, CO3JaHHE
MOJIENIe MOJIEKYIT (II1apOCTEePIKHEBBIX).

BaxHeiilmue npeacTraBuTe/ M HEOPraHUYeCKUX BelecTB

Bo3nyx — cmech razon. CocraB Bo3ayxa. Kuciaopom — 3JIeMEHT M MpPOCTOE BEMIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcunpl. [lpumenenue xucimopoma. CrnocoObl MONMy4YeHHUs KHCIOpoJaa B JabopaTopuud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomnHas MoaudUKaius
KHCIIOpO/a.

TennoBoit >PdexkT XUMHUUECKOW peaKIuu, TEePMOXHMHUUYECKHE YpPaBHEHHUsS, IK30- U
SHAOTEPMHUUYECKHE peaKuuH. TOIMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocToe BemiecTBO. HaxokaeHue Bogopoa B MPHUPOJIE,
(hM3UYEeCKHe U XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI moydeHus. KucioTer u comnm.

MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

®uznyeckue cBoucTBa BOoJAbl. Boma kak pactBoputenb. PactBopwl. HacellieHHBIE H
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpuMOCTH BemiecTB B Boje. MaccoBas J0Jis BelIecTBa B
pactBope. XuMuueckue cBoicTBa Bojbl. OcHOBaHuA. PoJjib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccugukanus Heopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukainuss OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasytomue. HomeHknarypa
oKcu0B. PU3NYECKNEe U XMMUYECKHUE CBOICTBA OKCUIOB. [losyuenne okcuios.

OcHoBanus. Kraccudukanus OCHOBaHUHN: INENOYM M HEPACTBOPHMBIE OCHOBAHUSL
Homenkiarypa ocHoBanuii. dusznueckue M XUMHUYECKHE CBOWCTBAa OCHOBaHMi. llosyduenue
OCHOBAaHUI.

Kucnotel. Knaccudukanus xucnor. Homenknarypa xkucinot. @u3ndeckue U XUMUYECKHE
cBoiicTBa kuciot. P akruBnoctu metamuioB H. H. bekerosa. Ilosryuenue kucnor.



Conu. Homenknarypa coneil. @usndeckue M XumMudeckue coiictBa cosiell. Ilomyduenue
coJien.

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[HHGHI/Iﬁ.
Xumuueckuii IKCnEepUMEHm .

KaueCTBEHHOE OIIPEJIeICHUE COJEpkKaHUs KUCIOpoJa B BO3IyXe, MOJydeHHE, COOMpaHue,
pacrno3HaBaHUE€ M HM3y4EHUE CBOMCTB KHUCJIOpOJa, HAOIIOJEHHE B3aUMOJCHUCTBMS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHSI BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), 0O3HAKOMJIEHUE C
o0Opa3laMu OKCHJIOB M OIHMCAaHUE HMX CBOWCTB, MOJIydeHHE, COOHMpaHHE, pAcllO3HABaHUE U
M3y4eHue CBOMCTB BOJOpojaa (TopeHue), B3aummojencTBue Bojopona ¢ okcumom meau (II)
(BO3MOXHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlloB BEIIECTB KOJUYECTBOM
1 Momb, HcciaenoBaHnE OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JI0JIEW pPacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKM WHIMKATOPOB B pacTBOpax KHUCIOT U IIeJo4Yel, U3ydyeHue
B3auMoeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C MeETaJIaMH,
peakuuii HEeUTpalau3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIbHBIX 3a1a4 1o TeMe «BaxHeiine
KJIaCChl HEOPTaHUUECKUX COECAMHEHUI».

Iepuonuyeckuii 3akon u Ilepuoanyeckasi cucrema xumuuyeckux jiemenros JI. WU.
MenaesneeBa. CTpoenne aroMoB. XUMHYeCKasl CBsA3b. OKHCINTEILHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie MONBITKY KiIacCU(UKALNNA XUMUYECKHUX 3JIeMeHTOB. [IoHATHE O Ipymmax cXoIHbIX
AIIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METaJulbl, TajJOreHbl, WHEPTHHIE Tas3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuognueckuit  3akoH. Ilepuonmueckas cucrema XMUMHUYECKUX 3ieMEeHTOB [l
N. MenneneeBa. KopoTkonepuoanas u JuiMHHONIEpHOoAHAS (GopMbl [leproaudeckoi crUCTeMbI
xumuueckux oanemeHtoB JI. WM. MenneneeBa. llepuoast u rpynnbl. PU3HMYECKUM CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB TMEePHO/Ia U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIXx sjep. M3otombl. nektpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHUYECKHUX AIEMEHTOB [leproaudeckoii cucTempl
J. W. MenneneeBa. XapakTepUCTHKA XHUMHYECKOTO OJJIEMEHTA II0 €ro IOJIOXKEHUIO B
ITepuonnueckoii cucreme JI. 1. Mennaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUSA painyCa aTOMOB XUMHUUYCCKUX 3JIECMCHTOB, MCTAJINIMUCCKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpyiimam u nepuogam.

3nauenue Ilepnoanueckoro 3akoHa u Ileproauueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

XuMu4geckas CBA3b. KoBanenthas (HOJ’IHpHaSI nu HCHOHHpHaH) CBs3b.
3J'ICKTpOOTpI/II_IaTCJ'ILHOCTL XHMHUYECKHUX dJIeMeHTOB. MloHHAas CBS3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pCaKkIuu. Hpoueccm OKHCJICHUA
" BoccTaHoBieHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3LOB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJAEHCTBHE THIPOKCHIA
LIMHKA C PAacTBOPaMU KHUCJIOT U ILEJIOYEH, MPOBEICHUE OIBITOB, WIIIIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKLIUHU PA3JIOKEHUS, COSTUHEHNS).

Meoscnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMEeTHbIX CBSI3€H NMPH MU3y4EHUM XUMUU B 8 KJIACCE OCYILLECTBIISIETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISIFOLMXCSI CACTEMHBIMU IS OTAEIIBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOIO LIMKIIA.

OO6mue ecTeCTBEHHO-HAYYHBIC OHITHS: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, Kiaccudukaus, TMNePUOJUIHOCTb, HAOMIOACHUE, OKCIIEPUMEHT, MOJIeITUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHHE.

@du3uKa: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHJ, HN30TOIIbI,
PaJIMOAaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsj, BEIIECTBO, Tel0, O00BEM, arperaTHoe
COCTOSAHHE BEIICCTBA, ras, (1)H31/I‘-I€CKI/I€ BCIINYMHBI, C€IWNHUIIbI I/ISMepeHI/ISI, KOCMOC, IIJIaHCTHI,
3BE3151, ComHIIE.

buonorus: ¢dotocuntes, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOIBI, IOJIC3HBIC
MCKOTIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMuueckas peakmus

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HepI/IOIII/I‘leCKaH CUCTEMA XHUMHYCCKHUX  OJICMCHTOB l[
N. Menneneena. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B W3MCHCHUHU CBOMCTB XHUMHYECKHUX
QJICMCHTOB IICPBbIX TpéX nepuoaoB, Kajlusd, KaJlbOUA U HUX COCJIMHEHUU B COOTBETCTBUM C
IIOJIOKCHUEM 3JICMCHTOB B HepuonnquKoﬁ CUCTCMC U CTPOCHHUEM HUX aTOMOB.

CTpOGHI/Ie BEIIECTBA: BHUJBl XHMHUYECKON CBS3U. THIIBI KPpUCTAJNIMYICCKUX peIlIéTOK,
3aBHCHUMOCTh CBOMCTB BeEIleCTBAa OT THUIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I U BHUJAa XUMHYECKOM
CBs3H.

Knaccmbnxaunﬂ U HOMCHKIJIaTypa HCOPraHUYCCKUX BCHICCTB. XHUMHUYECKHE CBOMCTBaA
BCIHICCTB, OTHOCIAIIUXCS K Pa3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX COCHHHCHHﬁ, TCHCTUYCCKas
CBsI3b HCOPraHUYCCKUX BCILCCTB.

Knaccugukanus XUMHYECKUX PEaKLUUi M0 Pa3TUYHBIM MpHU3HAKaM (110 YHUCIY U COCTaBY
YYacCTBYIOIIMX B PpEAKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen



OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpATUMOCTHU, MO YYACTHIO KaTalu3aropa). DK30- H
SHAOTCPMHUYCCKUC PCAKINH, TCPMOXUMUUCCKUC YPABHCHUS.

[lonsiTne o ckopocTH XUMHUYeCKOW peakuuu. [loHsTHe 00 OOpaTHMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusix. [IoHATHE O TOMOreHHBIX W TeTEepPOTreHHBIX peakiusax. [lonsatue o
katanmse. [loHATHe o0 XuUMU4eckoM paBHOBecHH. DakTOphl, BIMSIONIME HA CKOPOCTh
XUMUYECKOH PeaKIuy 1 MOJ0KEHNE XUMHUUECKOTO PABHOBECHSL.

OKHCANTENBbHO-BOCCTAHOBUTEBHBIE PEAKI[UM, JJIEKTPOHHBIM OallaHC OKHUCIIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPABHEHHM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmmii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MeKTPOIUTHUECKON AUCCOIUALMH. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTnonsl,
aHMOHBI. MeXaHU3M JIUCCOLMAIMH BEIIECTB C PA3JIMYHBIMH BUAAMH XUMHUYECKOW CBSI3H.
Crenens nucconmanun. CHIbHBIC U CTa0bIe JIEKTPOTUTHI.

Peakuuu nonHoro oOMeHa. YciioBus NpOTEKaHUS peaklUUid MOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIe MOHHBIE ypaBHEHMsS peakuuil. CBOMCTBA KHCIOT, OCHOBAHMM M COJIEW B CBETE
Mpe/CcTaBiIeHU 00 3JIEKTPOJIUTUYECKON aucconuanuy. KadecTBeHHblE peakIuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCREpUMEeHm .

O3HAKOMJICHHE C MOJEISMH KPHCTALUTMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura M aiMasza), CIOKHBIX BEIIECTB (XJOpuaa HaTpHs),
WCCIIe/IOBaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMH OT BO3JCHCTBUS Pa3IMYHBIX
(baKTOpOB, HCCIEIOBaHUE SJICKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB, MPOIECCA TUCCOIHAINT
KHCJIOT, WIeJoYeld ¥ Ccojeid (BO3MOXKHO HCIOJIBb30BaHUE BHICO MAaTEPUAIOB), TPOBEICHHE
OTIBITOB, WLTIOCTPUPYIONMINX TMPU3HAKA MPOTEKAHHUS pEeaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajka, BBIJCICHHE Ta3a, OOpa3oBaHHME BOJIbI), OIBITOB, HUTFOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIILHO-BOCCTAHOBUTEILHBIX PEaKIHidi (TOpPEHUE, PEaKIUH Pa3I0KCHHS, COCIHMHCHUS),
pacro3HaBaHWe HEOPraHWYECKUX BEIICCTB C IMOMOIIBI0 KAYECTBCHHBIX pEaKIUil Ha HWOHBI,
pelIeHre SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTtauasl u ux COCAMHECHUSA

O6ma51 XapaKTCpUCTHUKA TIaJIOT'CHOB. OcobenHoctn CTPOCHHUA AaTOMOB, XapaKTCPHLIC
CTCIICHU OKMCJICHHUA. CTpOCHI/Ie n (l)nanecxne CBOMCTBA MNPOCTBIX BCIICCTB — TI'aJIOI'CHOB.
XUMHUYECKHE CBOMCTBAa Ha IMpuMEpPe XJopa (BSaHMOﬂeﬁCTBHG C MCTalylaMH, HCEMCTalllaMu,
H_[eJ'IOLIaMI/I). XJ'IOpOBOI[OpO,I[. Consnaas KHCjI0Ta, XHMHYCCKHC CBOﬁCTBa, MOJIYy4YCHHUC,
IIPUMCHCHUC. I[CﬁCTBHe XJI0opa 1 XJIOPOBOAOpOaAa HA OpraHMU3M YCJIIOBCKA. Baxneiimue XJIOpHUAbL
" UX HAXOXKACHHUC B ITPUPOJC.

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKue CBOWCTBA NMPOCTHIX BEIIECTB —
KHCJIOpOAa M cepbl. AJUIOTPONHbIE MOJU(HUKAIIMK KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYeCKue M XUMHUYecKHe cBoiicTBa. OKCHIBI cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOmme Kak MpencTaBUTENs Kjacca KHUCIOT M creuupuyeckue). XUMHUYECKHE peakiuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO Croco0a MOIydeHUs cepHOM KucioThl. [IpuMenenue
cepHOii kucaoThl. CONM CepHOM KUCIOTHI, KaUeCTBEHHAsl peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHUH B MpHUpoAe. XHMHUYECKOE 3arps3HEHUE OKpYXKalollew cpeJbl



COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
MPEeAOTBPALLICHHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-Tpynnbl. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIE CTENEeHM OKHCICHUSA. A30T, pacHpOCTpaHeHHWE B Hpupojae, Qusmueckue u
XHUMUYecKne cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3NIEeCKue U XUMUIECKUE
CBOICTBa, NOJIy4YeHue U npumeHeHune. Com aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuMsi Ha MOHbl aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4yeHUE,
¢u3nveckne W XMMHUYECKHE CBOHCTBa (0OmME Kak TpPEACTaBUTENS Kiacca KUCIOT |
cneuupuveckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBHBIX
ynoOpeHuii. XuMHYeCcKoe 3arps3HEHUE OKPYXKAIOIICH Cpeibl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
N0, 3arps3HEHHE BO3/yXa, MOYBbI U BOJ0EMOB). Docdop, amnoTpomnHble MOIUPUKALNN
dochopa, dpuznueckue u xumuyeckue corctBa. Oxcup docdopa (V) u gochopnas kuciora,
¢u3znueckue M XUMUYECKHE CBOMCTBa, mosydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOpEHUH.

OOmass xapakrtepuctuka 3ieMeHTOB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIIEHUS. YTJIepo/i, alUIOTPOIHbIE MOIM(UKALINU, PACIPOCTPAHEHNE B
npupo/ie, puznyeckue U XUuMUYecKrue cBoicTBa. AncopOius. KpyroBopoT yrieponia B mpupo/ie.
Oxkcunpl yraepojna, ux GU3NYEeCKHe ¥ XUMHYECKHE CBOWCTBA, IEWCTBUE HA JKMBBIC OPTaHU3MBI,
MOJIyYeHHEe U MPUMEHEHHUE. DKOJIOTHUECKHEe MpoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIO0TE3a I100aJbHOrO TOTEIUIEHHUs KIIMMaTa, MapHUKOBBIM 3¢ddext. YronpHas kuciora u eé
COJIM, HuX (1)I/ISI/I‘ICCKI/IC U XUMHUYCCKHUEC CBOﬁCTBa, IMOJIYYCHUC W IPHUMCHCHUC. KauectBennas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSX Yriepoja
(MeraH, 9TaH, OSTHJICH, aleTHJIEH, JTAaHOJ, TJHIEPHH, YyKCYCHas Kuciota). I[lpupomHbie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN ra3, HedTh), MPOAYKTHI HX IEepepadOTKH
(OeH3uH), UX POJIb B OBITY M MPOMBINUIEHHOCTH. [IOHATHE O OMOJIOTUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIieBoJaXx — M HMX pOJM B JKH3HH 4YelOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COCTHHCHUI.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWMCTBA, MOJy4eHHE W MPUMEHEHUE.
Coenunenus kpemHuss B npupone. OOmwue mnpenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBo kucnote. CUIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIILIEHHOCTH. BaxxHeiiue
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. IIpoGiembl
0€30MMacHOTO UCTOJIb30BAaHUS CTPOUTEIHHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit Ikcnepumenm:

n3yueHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISHON KHUCIOTHI, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaronye (U3NYECKUe U XMMUYECKHE CBOMCTBA TraJlOTEHOB M UX COEAMHEHUI (BO3MOXHO
HCIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIEHHE € OOpas3llaMu XJIOPUIOB (TaloreHuoB),
O3HaKOMJIEHHE ¢ oOpa3namu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMAaTepualioB), HaOdrofeHHe 1mpoliecca oOOyrJIMBaHUS — caxapa TMojA  JieficTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, N3y4eHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOTHI, IPOBEIEHUE KAaUeCTBEHHON peakluu Ha cyab(paT-uoH U HaOMIOJIeHHE NpHU3HaKa e
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M uX coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJIydeHHe, coOMpaHMe, paclio3HaBaHHE W H3yYeHHEe CBOICTB aMMMaka, IpPOBEJICHHE



Ka4eCTBEHHBIX pEaKUMid Ha HWOH aMMOHHMA U (QochaT-uOH W H3YYEHHE TMPHU3HAKOB UX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIbIO0 (BO3MOXKHO
HCII0JIb30BAHNE BMJIEOMATEPUAIIOB), M3YyYEHHE MOJIENEH KPUCTAUIMYECKUX DPELIETOK anmMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MoJy4eHHe, COOMpaHue, paclio3HaBaHUE
Y M3y4CHHE CBOWMCTB YIJIEKUCIIOTO ra3a, MPOBEJCHHE KAYeCTBEHHBIX PEaKIWi Ha KapOOHAT |
CWIMKAT-HOHbl W HW3Y4YE€HHE IPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C IPOJIyKIHeH
CWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIbHBIX 3aj1ad 1o TteMe «Baxuelimue
HEMETAJIJIbl U UX COCIUHEHUS.

MeTaljIbl 4 UX COeAMHEHHS

OOmiasi XapakTepUCTHKAa XUMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHMU HX
noJjiockeHud B [lepuoanueckor cucreMe xumudeckux aementoB . . Menneneesa u ctpoeHus
atoMoB. CtpoeHue MeramioB. MeTalnyeckas CBsI3b M MeTallIMdecKas KpUCTasindecKas
pemérka. DJEKTPOXUMHUYECKUH psJ HanpsbkeHUd MertamuioB. dusnueckue W XUMHYECKHE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noxydeHus mMeTtaysioB. [loHATHE O KOpPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[[lennounble MeTAIIBL: MMOJIOkKEHNE B [leproauyeckoil cucteMe XUMHYECKUX 3JIeMeHTOB /1.
N. MenpaeneeBa, CTpOEHUE MX aTOMOB, HaXOXJeHUE B mpupoje. PU3nyecKue M XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsl U Kanus. [IpumeneHmne
IIEJI0YHBIX METAJJIOB M UX COCIUHCHHUMN.

[[lenoyHO3eMENbHBIE METAJIBI MarHuid W KalblMil: moJioxkeHue B llepumoanueckoi
cucteme xuMuueckux snemMeHtoB [[. WM. MenneneeBa, CTpoeHME HUX aTOMOB, HaXOXKICHHUE B
npupoae. Pusznueckne U XMMUYECKHE CBOMCTBA MarHusi U Kalblusa. BakHeilume coennHeHus
KaJbIHs (OKCHI, THAPOKCU, COJN). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxkenue B Ilepuoaumueckoil cucrteMe XUMHYECKHX djieMeHTOB /I,
W. MenneneeBa, CTpOCHHME aToMa, HaXOXJCHHE B Tmpupoje. Du3nUeckue U XUMHUYECKHC
CBOMCTBA amoMHUHMSA. AMGBOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuogumueckoil cucremMe XUMHYECKUX djeMeHTOB /I
W. MenneneeBa, CTpOCHHME aToMa, HaXxOXJAeHHE B mpupoje. DPuznueckue U XUMHUYECKUE
cBoiicTBa xene3a. Oxcuabl, TuIpoKcu bl U conu xenesa (I1I) u xxenesa (II1), ux cocras, cBoiicTBa
U MOJTy4YECHHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMud METAJIOB U CIJIAaBOB, MX (U3UYECKUMHU CBOICTBAMH,
M3Y4YEeHHE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJNB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaIbIMI U HATPUS C BOJIOHW (BO3MOYKHO MCTIOJIb30BAHUE
BHJIEOMATEPUAJIOB), HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHs XKele3a B
KHCTopoie  (BO3MOXHO  HCIOJB30BaHHE  BUAECOMATEpPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJjblHs, allOMUHUS, IWHKa, *kene3a (II) u xenesza
(IIT), memu (1), HaOmroeHUe W OTMHMCAHKUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATpHS,
Kamusi U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUATIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHUA aJFOMUHHUS U TUAPOKCUIA LIMHKA, PEIIEHUE IKCIIEPUMEHTAIIBHBIX 3a7a4 110
Teme «BaxHeiie MeTajuibl U UX COEUHEHUS.



XHMHS M OKpY’KaoIas cpeaa

BemecrBa u marepuasbl B IOBCEJHEBHOM JKM3HU YEJIOBEKa. be3omacHoe HCIOIb30BAHKE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas moMomip HpH XUMHUYECKUX OXKOTAX W
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKarolieh cpenbl (MpeaesibHas A0MycTuMasi KOHLIEHT paIust
Bemects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0rHYECKUX MpoOeMm.

Xumuueckuii IKcnepumenm:
M3y4yeHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTEpUaJbl).
Meoscnpeomemmnoie ceasu

Peanuzanus MexXnpeaIMeTHBIX CBSI3eH MPHU M3Yy4EHHH XUMUHU B 9 KJacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHHWE KakKk OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJISL OTAEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHSTHS: HayYyHbIH (DaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAIIN3,
CHUHTE3, KIacCU(pUKalus, MEePHUOJUYHOCTb, HAONIOIEHUE, OHKCIEPUMEHT, MOJEIUpPOBaHUE,
U3MepeHue, MOJIelb, SIBJICHUEe, TAPHUKOBLIN 3(D(PEKT, TEXHOTIOTUsl, MaTepHAaIbI.

®uzuka: Marepusi, aroM, D5JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, DIEKTPUUECKUN 3apsill, TMPOBOJHUKH, IOJIYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UUECKUE BEIHYMHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIaHEThI, 3BE3 b1, COHIIE.

buonorusi: ¢gorocunres, apixanue, Ouocdepa, 3KocucTeMa, MHHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MMTaTeNIbHbIE BEIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI, MOJIE3HbIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ysbTaTbl OCBOCHUS MPOrpaMMbl OCHOBHOTO O6H_ICFO 06pa30BaHI/I§I
JOCTUTI'alOTCA B XOA€ 06y‘-IeHI/I}I XUMHHU B CAMHCTBC yqe6H0171 U BOCIIMTATEIbHON AEATEIbHOCTH B
COOTBECTCTBHUH C TPAAUIIUMOHHBIMHA pOCCHﬁCKHMH COUOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMMH, NMPHUHATBIMU B OGIJ.[GCTBG IpaBHJIaMHi U HOpMaMU NOBCACHUSA U
CHOCO6CTByIOT mnmponeccamMm CaMOIIO3HaHUA, CaMOPAa3BUTHUA U COUATIU3 AU 06Y‘IaIOH_[I/IXC$I.



JIMuHOCTHBIE PE3YJIbTaThl OTPAKAKOT TOTOBHOCTH 06yqa10m1/1x051 PYKOBOACTBOBATHLCA
CHUCTEMOM TMO3UTHBHBIX OEHHOCTHBIX OpI/IeHTaL{I/Iﬁ U paClIMPCHUC OIIbITa ACATCIIBHOCTH Ha eé
OCHOBE, B TOM YHMCJIC B 4aCTHU:

1) HNATPUOTHYECKOI0O BOCIIUTAHM S

LICHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HacJI€Au, INOHMMAaHHS 3HAUYCHHA XUMHYECKOH HAayKM B JXHU3HHU COBPCMCHHOI'O O6HICCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMaIUel O MEepPEeIOBbIX TOCTHKCHUSAX M OTKPBITHIX
MHUPOBOH M OTEYECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHUSIX 00 YCTpOMCTBE
MHUpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

OpeACTaBJICHUA O COLNUAJIIBHBIX HOpMax M IIpaBHJIaX MECKIMYHOCTHBIX OTHOIICHUHA B
KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOHM, Yy4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUECKON U JPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM JACATCIIBHOCTH IIPU BBIIIOJIHCHHUHU y‘-Ie6HI)IX, IIO3HABATCIBbHBIX 3a7a4, BBIIIOJIHCHHUH
XUMHUYCCKHUX SKCIICPUMEHTOB, CO3aHNN y‘IG6HBIX IMPOCKTOB, CTPEMIICHUA K B3aMMOIIOHUMAaHHWIO
Y B3aUMOIIOMOIIM B Tpollecce ATOM Y4eOHOM AesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
IMOBCACHUE U IIOCTYIIKKM CBOHX TOBapHHleﬁ C MO3MIOWH HPABCTBCHHBLIX U IIPABOBBIX HOPM C
Y4€TOM OCO3HAHHUSI MTOCIIEACTBUI NIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O MO3HAHUS:

MHPOBO33PEHUYECKHE  MPEACTaBICHUS O  BEHIeCTBE U  XMMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKH M COCTABISAIOIIME OCHOBY IS
MOHUMAaHMUS  CyU[HOCTH HAyYHOW KapTHHBI MHpa, [peAcTaBieHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX YElIOBEKa C MPUPOJHON Cpesoi, 0 posin
XMMHHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABaTEeIbHBIE MOTHBbBI, HalpaBlieHHbIE Ha TMOJy4eHHE HOBBIX 3HAHUI IO XUMUH,
HeoOXouMBble 71 OOBACHEHHUs HaONIOIaeMBIX TMPOIECCOB U SBJICHUM, I03HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENICKON KYJIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHOMN PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypOl, NOCTYNHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

HHTCPCC K O6y‘~ICHI/IIO 1 IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI>, FOTOBHOCTb M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOCKTHOﬁ n HCCHeHOBaTeHBCKOﬁ ACATCIIBHOCTU, K OCO3HAHHOMY BBI60py
HAITpaBJICHHOCTU U YPOBH: O6y‘leHI/I$I B ,Z[aJ'ILHeﬁHIeM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3/I0pOBbIM 00pa3 >KW3HM, OCO3HAHME TOCIEACTBUNA M HENPUSTHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUSI aJKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS
mpaBuyl 0€30MacHOCTH MPH OOpalllEeHUH C XUMHUYECKHMMH BEIIeCTBAMHU B OBITY U pealbHOU
JKU3HU,

5) TpyA0BOTr0 BOCIUTAHUS



MHTEpEC K MPAKTHUYECKOMY U3YUCHHIO po(deccuil M Tpyaa pa3iudHOro poja, YBaKEHHE K
TPpyLy M pe3yiapTaTaM TpPYAOBOM JCATEIBHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUs
NPEIMETHBIX 3HAaHUM 1O XWMHUHU, OCO3HAHHBIM BBHIOOP MHIMBHIYAIbHON TPAaCKTOPHH
NPOJOJDKEHUsT 00pa3oBaHUsl C YY4ETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIECTBEHHBIX MHTEPECOB U MOTPeOHOCTEH, ycrmeurHoi mpogecCHOoHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aIalITHPOBATHCS B IPOPECCHOHATIBHOM cpere;

6) IK0JIOrHYECKOr0 BOCTIUTAHHUS:

IKOJIOTHYECKH IIeJIecO00pa3Hoe OTHOMICHHUE K MPUPOJIC KaK UCTOYHUKY KU3HH Ha 3emIle,
OCHOBE €€ CyIIeCTBOBAHHS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO M 0e30TacHOro obpasa KU3HH,
OTBETCTBCHHOC OTHOIICHUC K CO6CTB€HHOMY q)HSH‘I@CKOMy 158 HCI/IXI/I‘-IGCKOMy SHOpOBBI-O,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJEHUS MpU pabOTe C BEIIECTBAMH,
a TaKKe B CUTyallUsX, YIPOKAKOIINX 3[I0POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUA, MOJIy4aeMble MpPU HM3YYEHUM XUMHH, JJIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TIOBBIICHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
ITOCPEACTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLIMAIBHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeaMeTHBIX pe3yNIbTAaTOB BBIACISIOT 3HAYUMbIE ISl (OPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, GakT, cucTeMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAy4yHOM KapTUHE MHpa, U yHUBEpCalbHble ydeOHBbIC NEHCTBHUS (IMO3HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOPbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble jJornuyeckue aeiicTBUA:

YMCHHA HUCIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0  MbBIINUIJICHUA TIpU OCBOCHHU 3HAHUM:
PaCKpbIBaATb  CMBICIT  XUMHYCCKUX MOHSITUH (BBI,Z[eJ'ISITL HUX  XapaKTCPHBIC  IMIPU3HAKHU,
YCTaHABJIMBATb B3aUMOCBA3b C IPYIrUMHU HOHHTI/I}IMI/I), HCIIOJIB30BaTh IMOHATUA JIA 00BSICHEHHS
OTACIBHBIX (I)aKTOB u HBHCHHﬁ, BBI6I/IpaTL OCHOBAHUA W KpUTCPUU JIA KJIaCCI/I(I)I/IKaI_II/II/I
XUMHUYCCKNX BCIICCTB U XUMHUYCCKUX peakunﬁ, YCTaHAaBJIMBATL MMPUYIUHHO-CJICACTBCHHLIC CBA3U
MCKIY 00BbEeKTaMHU HU3YUYCHUS, CTPOUTD JIOTUYCCKUC PACCYKICHUSA (I/IHI[y'KTI/IBHBIC, ACAYKTUBHBIC,
10 aHaJlOFI/II/I), J€J1aTh BBIBOAbI M 3aKJIIOYCHU S,



YMEHHE NPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (IIPEAMETHBIE M METaIlPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIIOJIb3yEMbIE B XUMHHM, INPEOOpa3oBBIBATH LIMPOKO
IIPUMEHSIEMbIE B XMMHHM MOJIEIbHBIE MPEJCTABICHUS — XUMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMUYecKkass (GopMmylia W YypaBHEHHE XUMHUECKOM peakuu — TpU pEUIeHuHu y4deOHo-
[IO3HABATENbHBIX 3aJad4, C Y4€TOM OTHUX MOJEIBHBIX MPEICTABICHUN BBIABIATL U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU M3Yy4AaE€MbIX OOBEKTOB — XUMHUYECKHX BEILIECTB U
XMUMHMUYECKUX PEaKLMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUMHHO-CIEACTBEHHbIE CBS3HM U
MIPOTUBOPEUUS B U3y4aeMBbIX ITPOLECCAX U SABJICHUSIX.

ba3oBble ucciaenoBarebCKHe AeiiCTBHS.

YMCHHUEC HCIIOJIB30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHHA, a
TaKXKE€ B Kadye€CTBC OCHOBBI IJId q)OpMI/IpOBaHI/ISI THUIIOTE3blI IO TIPOBCPKE MPaBUIBHOCTU
BBICKa3bIBA€MbIX CY)I(I[CHI/Ifl;

MpUOOpeTEeHNe OMbITa IO IJIAHUPOBAHHIO, OPraHU3allMM U IMPOBEICHUIO YUYEHUYECKUX
SKCIEPUMEHTOB, YMEHHE HA0II01aTh 32 X0J0M MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBAThH €TI0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIesIaHHOM padoTe.

Padora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IMUHBIX BHIOB
1 (HOpM MpeCTaBICHHUS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAS TUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypchl HHTepHeTa), KpUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALINIO;

yYMEHHUE MPUMEHSThH PA3JIMYHBIC METOJIBI M 3aIIPOCHI ITPH TIOUCKE W 0TOOpe MH(OpMAIMH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUSI YICOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B 00JACTH WCIIOJIB30BaHUS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOT'O HCIIOJIL30BAHUS Pa3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMy TpejcTaBICHUS
nHGOpMAIIMKA W WILIIOCTPUPOBATH pENIaeMbIC 3a/Ia4d HECIOKHBIMU CXEMaMH, JIHarpaMMaMH,
apyrumu opmamu rpaduKu U ©X KOMOUHAIMSAMUY;

YMEHHME HCIOJB30BaTh M aHAIM3MPOBATh B TMpoIlecce Y4eOHOW U HCCIeN0BATENbCKON
JEeSITeNbHOCTH MHPOPMAIIUIO O BIUSHUU POMBIIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOTHON CPEIbL.

KomMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

YMCHHA 3aaBaTb BOIIPOCHI (B Xo4€ auajiaora u (I/IJ'II/I) I[I/ICKYCCI/II/I) o CyuieCTBy
O6CY)K,Z[aCMOI\/’I TEMBI, (bOpMy.TII/IpOBaTL CBOM IPCMIOKCHUSA OTHOCUTCIIBHO BBbIIIOJIHCHU A
HpeﬂHO)KCHHOﬁ 3aJa4u,

YMEHUS TIPEJICTABJISATh MMOJIyUYeHHbBIE Pe3yJIbTaThl IO3HABATEIILHOM JIEITEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeJlaTh TMPE3CHTALMI0 PEe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCTIIEpPUMEHTa (J1Ta00paTOPHOTO OTbITA, J1a0OPaTOPHOUW PAOOTHI TIO HMCCICIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



yYMEHHSI Y9eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU IMO3HABATEIHHON M
HCCIIEIOBATENILCKON JICATEIPHOCTH TPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OoO0IIMX WHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCYXaeHHs, OOMEH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJIUHAIVSI COBMECTHBIX JCHCTBHIA, ONMpEACTICHUE KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYTHE).

PerJIﬂTI/IBHLIe YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JaeiicTBUA:

YMEHHME CaMOCTOSITENIBHO ONPEACIATh LEIU JACATEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
HaubOonee d¢¢eKTuBHbIE CHNOCOOBI  pemieHus y4eOHbIX M IO3HABATENIbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEHCTBHM IpU
BBINIOJIHEHUM 3aJaHUil ¢ Y4€TOM TMOJY4YE€HHs HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEILIECTBAX M PEAKIMAX, OLIEHNBATh COOTBETCTBHUE MOJYYEHHOIO PE3ysbTaTa 3asBJICHHOW LIEIH,
YMEHHUE UCIIOIb30BATh U aHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 33/IaHUMN.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOGHHUIO O053aTEIbHOTO COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONM paboyell TPOrpaMMoOM, BBIJCISIOT: OCBOCHHBIC
oOyyarouMMuCsl Hay4HbIe 3HAHHUS, YMEHHMsS U CIOCOObl JelcTBUM, crneuuduyeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIpETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K xonmy oOydenus B 8 Kijacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:

PaCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX MOHSTUH: aTOM, MOJICKYIJIa, XUMHWYECKUHN JJICMCHT,
IIpoCTOC BCIICCTBO, CJIIOKHOC BCIICCTBO, CMCCh (O,Z[HOpOI[HaH u HeOI[HOPOIIHaH), BaJICHTHOCTBD,
OTHOCUTCIIbHAsA aTOMHass W MOJICKYJIIpHAass MaccCa, KOJMYCCTBO BCLICCTBA, MOJIb, MOJIAPHAA
Macca, MaccoBasd HO0Jd XHUMHYCCKOIO 3JICMCHTA B COCIMHCHHH, MOJIHpHBII\/’I 06’béM, OKCHI,
KHCJIOTA, OCHOBAHHUEC, COJIb, J3JICKTPOOTPULATCIBHOCTb, CTCIICHb OKUCIICHUA, XUMHUYCCKAA
peaKknus, KJ'IaCCI/I(I)I/IKaI_[I/IH peaKHHﬁ: pCakiinn COCAUHCHHSA, PCAKLIUU PA3JIOKCHUS, PCAKIUN
3aMCHICHUS, pCaKInn O6M€Ha, OK30- U DOHAOTCPMHUYCCKHUEC PCAKIUHU, TEIJIOBOM 3(1)(1)CKT pcaKkuuu,
AApO aroMa, BHCKTPOHHBIﬁ clIoit aToMa, aTOMHast Op6I/ITaJ'IL, paauyc aromMa, XUMHUYCCKas CBA3b,
MOJIApHAasA W HCHOJIApHAsA KOBAJICHTHAs CBA3b, MOHHAA CBA3b, MOH, KATHOH, aHHWOH, pacCTBOp,
MaccoBas J0JIs1 BENICCTBA (HpOI_ICHTHaSI KOHLICHTpaL[I/IH) B PacTBOPEC;

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XUMHUYCCKUX IMOHSITUM U MNPUMCHATH 3THU NOHATUSA IIPU
OITMCAaHHH BCHICCTB U UX HpeBpaH.[eHHfI;

HCIIOJIb30BATh XHUMHYCCKYHO CHMBOJIMKY U COCTAaBJICHUS (I)OpMy.l'I BCIICCTB H ypaBHeHI/Iﬁ
XUMHWYCCKUX peaKuHﬁ;



OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENCHb OKUCICHUS
SJIEMEHTOB B OMHAPHBIX COEAMHEHHSX, MPUHAIICKHOCTh BEIIECTB K ONpEACIEHHOMY Kiaccy
COEMHEHUH 1o (hopMyliaM, BUJ XUMUYECKON CBSI3M (KOBAJCHTHAS M MOHHAS) B HEOPTaHUYECKHX
COEJIMHEHUSX;

packpsiBaTh cMbica [lepuonnueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJOXKEHHUS B
[lepuoauueckoii cucteme, 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO y4EeHMs, 3aKOHa ABOrajipo;

ONKCBHIBATh M XapakTepu3oBaTh TabnmuHyio ¢opmy I[leprogmueckoil CHCTEMBl XHMHUYECKHUX
AJIEMEHTOB: pa3jIMyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynna)» u «mnodoynas noarpymnmna (b-
rpyIma)», Majable 1 00JIbIINE IEPHOIBI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TabiHIe
«Ilepnognueckass cucrema xumuyeckux »diemeHToB /[l WM. MenaeneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKaMH CTPOEHMSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3aps sapa, oliiee
YHCJIO 3JIEKTPOHOB M PaCHpe/IesIEHUE X MO IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUUECKUE PEaKIuu
(M0 9KCITy M COCTaBY Y4acTBYIOUIUX B PEAKLUU BEILIECTB, [0 TEMJIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB Pa3jIMUYHBIX KJIAcCOB,
MOATBEp)K/as  ONMUCaHWE MpUMEpaMH  MOJIEKYJISPHBIX  YpaBHEHHH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

MIPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHUI B pa3INYHbBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTENBHYIO MOJIEKYJISPHYIO UM MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHMUYECKOTO 3JIEMEHTa MO (QopMyle COEAMHEHMs, MAacCOBYIO JIOJIO BEIIECTBa B PacTBOPE,
IIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEaKIInH;

MIPUMEHATh OCHOBHBIE ONIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIN3 U CHUHTE3, CPAaBHEHME,
0000111eHNe, CUCTEMATHU3aluI0, KIacCU(PUKAINIO, BBISIBICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3el
— JUI1 WU3y4YEHHs CBOMCTB BEUIECTB M XWMHMYECKUX PEAKLHM, €CTECTBEHHO-HAyYHbIE METOJIbI
Mo3HaHUsT — HaONIOJIGHHWEe, W3MEpPEeHUe, MOJEIUPOBAaHUE, JKCIEPUMEHT (peaJbHbId U
MBICJICHHBIN );

ClIeIOBaTh MpaBUJIaM MOJIb30BAHHS XUMUYECKOW MOCYAON U 1a00opaTOpHBIM 000PYAOBaHHUEM, a
TaKKe MpaBujiaM oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 10 BBIIOJHEHUIO
71a00pPaTOPHBIX XUMHYECKUX OMBITOB MO IMOJYYEHHIO M COOMPAHHIO ra3000pa3HBbIX BEIIECTB
(BooOpoAa W KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpeneiaEHHOW MaccoBOil oneit
pPacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKHUE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pAcCTBOPOB IIENOYEH U KHUCIOT C TIOMOIIBI0 HMHAUKATOPOB (JaKMYC,
benondranenn, METUIOPAHK U JIPYyTHE).

K koHiy oOyueHus B 9 kJjiacce peaMETHbIE pe3yslbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHATHI: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYIa,
UOH, KaTHUOH, AaHHMOH, IIPOCTO€  BEIIECTBO,  CIIOKHOE  BEUIECTBO,  BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XWMHYECKas PpEaKlMs, XUMHUYECKas CBS3b,
TEIUIOBON 3 EKT peakiru, MOJb, MOJIIPHBII 00BEM, pacTBOP, HIMEKTPOJIUTHI, HEAIEKTPOIMUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMALNSA, PEeaKIMM HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTHUMbIE pPEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAaHOBJEHUE, aAJUIOTPOIIHS,
aM(pOTEepHOCTh, XMMHYECKasl CBSA3b (KOBaJECHTHAs, HOHHAs, METAJUINYECKas), KpUCTAJUINYECKast



pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUuH, IpeneiabHO
nonycrumas konuentpanus [1JIK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKHUX MOHATUI U IPUMEHSITh 3TU NOHATHUS MIPU
ONMCAHUU BELIECTB U UX IIPEBPALLECHUI;

UCTOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBIICHUS (POpPMyT BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIIU;

ONpPEJENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKMX 3JEMEHTOB B COEJAMHEHUSX
Pa3IMYHOIO COCTaBa, IMPHUHAJUIEKHOCTb BELIECTB K OMNPEICIEHHOMY KJIAacCy COECIUHEHHU I10
(dbopmynaM, BUI XUMHUYECKON CBS3H (KOBAJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUIECKUX
COCIIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKOW (opmyre, XapakTep cpelnbl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbich [lepuonnueckoro 3akona JI. WM. MenaeneeBa u JI€MOHCTPUPOBATh €ro
MIOHMMaHKe: ONMCHIBATh U XapaKTepu3zoBaTh TaOnuuHyro ¢opmy Ilepumonnyeckoil cucremsl
XUMHUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymnma (A-Tpymma)» U «moOouHas
noarpynna (b-rpynmna)», manele u OosblIME MEPUOIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTHUKaMH CTPOCHHS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sApa, oOlIee YUCIIO 3JEKTPOHOB M paclpe/esieHne ux
IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUH B Mpenenax MajiblX MepUuoJ0B U TJIaBHBIX MOJATPYII C YYETOM CTPOCHMS MX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIuu
(Mo 4Mcay M COCTaBy Y4YaCTBYIOUIMX B pEaKlMM BEIIECTB, MO TEMJIOBOMY 3(deKTy, Mo
M3MEHEHUIO CTENEeHEe OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OOMIME U CHENU(PUUECKHEe XUMHUYECKHE CBOWMCTBA MPOCTHIX U
CIIOXHBIX BEILECTB, MOATBEPXKAas OMHCAHUE IPUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHMI
COOTBETCTBYIOIINX XMMHUYECKUX PEaKIIHii;

COCTaBJISATh YPaBHEHUS AIIEKTPOJIUTUYECKON TUCCOLUAIIUU KUCIIOT, IIeJI0Yeil U COoJeil, MoIHbIe U
COKpaIIEHHbIE YpPAaBHEHHUS peaKklUii MOHHOTO OOMEHa, ypaBHEHUS peakiui, MOATBEP KIAI0LINX
CYIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/Iy BEILIECTBAMHU PA3JIMUHBIX KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENILHBIX PEAKIIUI MOCPECTBOM COCTABIICHUS
AIIEKTPOHHOTO ajlaHca 3TUX PeaKLUid;

MIPOrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa Mo (QOopMyle COEAMHEHHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKIny;

coOiroAaTh MpaBuUiia MOJB30BAHUS XMMHUYECKON MOCya0i U JabopaTtopHbIM 00OpyIOBaHUEM, a
TaKkKe MpaBuiia 0OpallleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBITOJHEHUIO
1ab0paTOPHBIX XUMHUYECKHX OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJUTHh PEAKIMH, TMOATBEPXKIAIOIIME KAuYeCTBEHHBIM COCTaB pPAa3UYHBIX BEILIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUIPOKCHUI-HUOHBI, KATHOHBl aMMOHHMSI M  HMOHBl HW3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPTAaHMUECKHUX BEILIECTB;

MIPUMEHSATh OCHOBHBIE OTE€paIlUM MBICITUTEIBHOU ACSITEIBHOCTH — aHAIN3 U CHUHTE3, CPABHEHMUE,
0000111eHNe, CUCTEMATU3AINIO0, BbISIBICHUE NMPUUYMHHO-CIEICTBEHHBIX CBSI3€H — A M3y4eHUs
CBOWCTB BELIECTB W XHWMHMUYECKHX pPEAKIUN, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOJI0/IeHNe, U3MEPEHNE, MOJECTUPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICTIEHHBIN).



