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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHHUSA M C YYETOM KOHIICTIIIMU MPENoaBaHusl Y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit deaepannm.

[Iporpamma mo XuMuM HaéT MpeACTaBICHUE O MEJsAX, oOmel crpaTernu oOydeHUs,
BOCITUTAHWS W PA3BUTHS OOYYAIONMIUXCS CPEJCTBAMH y4eOHOTO TpeaMeTa, YCTaHABJIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIipeesieHHe ero Mo Kiaccam u
CTPYKTYPUPOBAHUE 110 pa3aciaM U TCMaM IIpOorpaMmsbl 10 XUMHHU, OMPEACIIACT KOJIUUCCTBCHHBIC
1 KQUCCTBCHHBIC XapPaKTCPUCTUKU COACPKaHUA, pPCKOMEHAYEMYIO IMOCICA0BATCIIBHOCTb U3YUCHUS
XUMHH C YUETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETa IS peaTH3aiiu
TpeOOBaHUI K pe3yibTaTaM OCBOCHHWS OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMBI HAa YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHs, a TaKkKe TPEOOBaHWN K pe3yiabTaraM OOydeHHUS XWMHH Ha
YpOBHE TIeJIe M3yueHHUs MpeaMeTa U OCHOBHBIX BHUJIOB YUe€OHO-ITO3HABATEIHHON JIEATEILHOCTH
00y4JaroIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMs.

3HaHUE XUMUU CIY)KUT OCHOBOM 17151 (popMHpOBaHHSI MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
MIpeJICTaBICHUI 0 MaTepUualbHOM €AMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHEH
MIPEJICTaBJICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pemieHus TH00ANbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOM,
SHEPreTHUECKOM, MUIIEBOI U SKOJIOTUYECKOI O6e30macHOCTH, Mpo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEH JiIsl caMOpa3BUTUS U (GOPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei U QyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJd B CI)OpMPIpOBaHI/IC MBIIIJICHUA U TBOPUCCKUX CIIOCOOHOCTEHN 06yqafonmxc;1,
HAaBBIKOB Hux CaMOCTOSATCIIbHOM yqe6H0171 ACATCIIbHOCTH, OKCIICPUMCHTAJIbHBIX u
HCCICO0BATCIIbLCKUX YMCHHﬁ, H606X0)II/IMBIX Kak B TOBCEJIHEBHOU JKHN3HHM, TaK H B
HpO(beCCI/IOHaJIbHOﬁ JCATCIIBHOCTH,

3HAKOMUT CO CHCI_II/I(i)I/IKOI\/’I HAYYHOT'O MBIIUJICHH, 3aKJIaJAblBA€T OCHOBBI LCIIOCTHOT'O
B3TJI4a Ha  COUMHCTBO npupoael MW YCJIOBCKA, ABIIACTCA  OTBECTCTBCHHBIM 9TaIllOM
B (l)OpMI/IpOBaHI/II/I eCTCCTBeHHO'Hay‘lHOﬁ T'paMOTHOCTH o6yqa10umxc;1;

crocoOCTBYeT (OPMHPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJIE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE OOpa3oBaHHE
oOyJaronuxcs.

I[aHHLIe HaIllpaBJICHUA B 06y‘-ICHI/II/I XUMHH 00€CIIeUnBaIOTCS CHCI_[I/I(I)I/IKOI\/'I COZICPIKaHUA
y‘~IC6HOFO npeamera, KOTOpBIfI SABJIACTCA MEAArOrndeCKu aJaliTHPOBAHHBIM OTPAKCHUCM 0a30BO
HAayYKU XUMHWH HA OHpCI[eJ'IéHHOM JTaime e¢ pa3sBUTHAL.



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

CtpykTypa coiep)kaHusi IPOrpaMMBbl 10 XUMHH C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO
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 MNPUHLUIY IOCJIEIOBATEILHOTO Pa3BUTHs 3HAHUM 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 ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJJTHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIMH 00BSICHEHUS ¥ IPOTHO3UPOBAHHUS CBOMCTB, CTPOCHUS U BOBMOYKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U MTOJTYYEHHUS NU3Y4aeMBbIX BEILIECTB.

OcBoeHune MnporpaMMmbl MO XHMHH CIOCOOCTBYeT (OPMHUPOBAHMIO TPEACTABICHUS O
XUMHUUYECKON COCTABJISIIONIEH HAYyYHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U METOJaM MO03HaHUA B Hayke. M3ydyenne xumuu
MIPOUCXOIUT C IPUBJICYCHUEM 3HAHUH U3 paHee U3yUeHHBIX YUeOHBIX MpeaMeTOB: « OKpYKaromHii
Mup», «buosorust. 5—7 knacce» U «Pu3nkKa. 7 Kiaccy.

[Ipu u3yyeH XUMUU MPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAYKU KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEeSITeTbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (DaKTOB, MOHATHUI, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUM, JOCTYMHBIX O000O0IIEHUH MHPOBO33PEHYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
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 TakKueC L CJIU, KaK:

—(I)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paSBHTOﬁ JINYHOCTH, TOTOBOH K CaM006p830BaHI/IIO,
COTPYAHHUUYCCTBY, CaMOCTOATCIIBHOMY TMIPHUHATUIO pemeHHﬁ, CIIOCOOHO ANalTUPOBATHCA K
6LICTpO MCHAIOIIUMCS YCIIOBUSAM KU3HU,

—HAIIPaBJICHHOCTb O6yquHH Ha CHCTCMAaTU4YCCKOC HpI/IO6H_IeHI/Ie O6yLIaIOH_II/IXCH K
CaMOCTOSTEIbHOM IM03HABATEIbHOMI JACATCIIBHOCTH, Hay4YHbIM METOJaM IIO3HAHUs,
q)OpMI/IpyIOH_II/IM MOTHUBAIIUIO U PAa3BUTUC CIIOCOOHOCTEH K XUMUU,



—o0ecreyeHne YCJIOBHIA, CIOCOOCTBYIOMIUX MPUOOPETCHUIO OOYYAIONIUMUCS ONBITa
pazHoOo0Opa3HOW JEATEIHbHOCTH, TMO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIIbHOC 3HAUYCHUC UIA PA3JIMYHBIX BUAOB JACATCIBHOCTU,

— (hopmupoBaHue O0MICH (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH, B TOM
YHUCJIEe YMEHHUI OOBSICHATDH U OLICHUBATS SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIOB3YS 3HAHUS U OTIBIT,
MOJTYyYCHHBIC MPU M3YYEHUU XUMUHU, MPUMEHSATh WX MPU PEHICHUU TPOOJIeM B MOBCETHEBHOMU
YKU3HU U TPYAOBOU JESITEIBHOCTH,

— (opmupoBaHKe Yy 00YJAOIMINUXCS TYMAaHUCTHYCCKUX OTHOIICHHMA, TOHUMAHMS IICHHOCTH
XUMHYCCKUX 3HAHHWKA I BBIPAOOTKM 3KOJOTHYECKH IIEJIeCOOOPA3HOrO TOBEICHUS B OBITY H
TPYAOBOW JEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3JI0POBbA M OKPYXKAIOIIECH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIIMH K 00yYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
poduiis ¥ HANpPaBICHHOCTH JajbHeIIero ooyyeHus.

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).

COJEP)KAHUE OBYYEHUA

8 KVIACC

HepBOHa‘laJIbeIe XUMHYECKHE TTOHATUSA

Hpez[MeT XUMHUU. Pollb XMMHUHM B JKHU3HH 4YelloBeKa. XHMHUS B CHCTEME HayK. Tena u
BenlecTBa. u3nyeckue CBOMCTBA BCIICCTB. ArperaTHoe cocrtosiHue BemlecTB. [loHsTHE 0 MEeTOIaX
MO3HAHMS B XUMHUH. YHCTHIE BEILIECTBA U CMECH. Cnoco0nI pasacicHuA cMecei.

ATOMEBI 1 MOJICKYJIBI. Xumunueckue sneMeHThl. CUMBOJIBI XUMUYECKUX DJICMEHTOB. HpOCTBIe
" CJIOXKHBIC BCIICCTBA. ATOMHO'MOHCKYHHPHOG YUCHHC.

XuMH4ecKas (I)OpMyJ'Ia. BaneHTHOCTh aTOMOB XMMUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BCIICCTB. OtHocutenabHas aTtoMHass Macca. OTHOCHUTEIbHAS MOJICKYJIIpHast Macca.
MaccoBas 10151 XUMHYECKOI'0 3JIeMEHTa B COCJUHEHUM.

KoauuectBo BelecTBa. MoJib. MOJ'IHpHa}I Macca. B3auMocBs3b KOJIM4YECTBA, MaCChbl 1 HHUCJIa
CTPYKTYPHBIX CIUHUIL BCIICCTBA. Pacuétrl no (pOpMYJ'IaM XHMHUYECKUX COCIUHECHUM.



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 XHMHUYECKOH IMOCYHOH, MpaBUIaMu Pa0bOTHI B JTAOOPATOPHH M MPUEMAMHU
oOpamienus ¢ ga0opaTOpHBIM 00OpPYJOBAHWEM, M3YyUYEHHE M ONMUCAHWE (U3UYECKUX CBOWCTB
00pa3oB HEOPraHMYECKUX BEIIECTB, HAOII0IeHNe (PU3NUecKuX (TUIaBICHUE BOCKA, TassHUE JIbA,
pacTupaHue caxapa B CTYIKE, KHIIEHUE U KOHJEHCALMs BOJAbI) U XMMHYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBAHNE MEIHOM MTPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KUCIOTON) SIBJICHU, HAOII0ACHUE U
OTMCAaHNE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakiuil (pas3iioskeHHue caxapa, B3auMOJIeiicTBHE
CEepHOM KHUCIIOTHI C XJOopuaoM Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aUMOJICIICTBUE keme3a ¢ pacTBopoM coiu Menu (II), nzyuenne cnocoOoB paszieneHus cMeceit:
C TOMOIIBI0 MarHuTta, (QUIBTPOBAHUE, BbIMApUBAHUE, JUCTWULILMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKM MOBApPEHHOUN COJM, HAOIIOACHHWE U OIMUCAHHE PEe3yJbTaTOB MPOBEACHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHWs MacChl, CO3JaHME MOJENeH MOJIEKYI
(1rapocTep>KHEBBIX).

BaxHeiilmue npeacTraBuTe/ M HEOPraHUYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3JIEMEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpusnyeckue U XMMHUYECKHUe CBOMCTBA (peakuu TOpeHuUs).
Oxcunpl. [lpumenenue xucimopoma. CrnocoObl MONMy4YeHHUs KHCIOpoJaa B JabopaTopuud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomnHas MoaudUKaius
KHCIIOpO/a.

TennoBoit >PdexkT XUMHUUYECKOW peaKIuu, TEePMOXUMHYECKHE YpPaBHEHHS, OK30- |
SHAOTEPMHUUYECKHE peaKuuH. TOIMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue Bogopoia B mpupoe, pusnueckue
1 XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CITIOCOOBI moTydeHus. 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. MaccoBasi 10jsi BeliecTBa B
pactBope. XuMuueckue cBoicTBa Bojbl. OcHOBaHuA. PoJjib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanuss Heopranuyeckux coenuHeHuil. Okcunpl. Knaccudukamuss OKCHIOB:
coneoOpa3yromire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIE) U HecoeoOpasytomre. Homenknarypa
okcuJ10B. DU3nUeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [loyueHre okCcuaoB.

OcHoBanusi. Knaccudwukainus OCHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. dusznueckue M XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomyuyeHue
OCHOBAaHUI.

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



Conu. Homenknarypa cosieii. @usnueckue U XUMHUYECKHe cBoiicTBa cosiell. Ilomydyenue
coJien.

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

KaueCTBEHHOE OIIPEJIeICHUE COJEpkKaHUs KUCIOpoJa B BO3IyXe, MOJydeHHE, COOMpaHue,
pacrno3HaBaHUE€ M HM3y4EHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHSI BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), 0O3HAKOMJIEHUE C
o0Opa3laMu OKCHJIOB M OIHMCAaHUE HMX CBOWCTB, MOJIydeHHE, COOHMpaHHE, pAcllO3HABaHUE U
M3y4YeHUEe CBOWCTB BOJOpojaa (TopeHue), B3aumMmojeicTtBue Bojopoaa ¢ okcuaom wmemu (II)
(BO3MOXHO MCTIOJH30BAHUE BUICOMATEPUAIIOB), HAOIOIEHNE 00Pa3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH PpAacTBOPEHHUS BEILECTB C PAa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIEH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUME BOJBl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METAJNIAMH, PEAKITUI
HENTpaau3aluy, MoJiydeHHe HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHHE OJIHOTO METajlla IpYyruM
U3 pacTBOpa COJIM, pEIIEHHWE SKCIEPUMEHTAIbHBIX 3a7ay 1o TeMme «BaxHueinme Kiaccsl
HEOPraHUYECKUX COCAMHEHUI».

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

[lepBbie MOMBITKY KiIacCU(UKALNN XUMHUUECKUX 3JIeMeHTOB. [IoHsATHE O TpyIax cXOAHbIX
AJIEMEHTOB (LIEJI0YHbIE U MIEIOUHO3EMENbHBIE METAILIIBI, TAJIOT€HbI, THEPTHBIE T'a3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepuognueckuit  3akoH. Ilepuonmueckas cucrema XMUMHUYECKUX 3ieMEeHTOB [l
N. MenneneeBa. KopoTtkornepuoanas u jmmHHONIEpHoaHas Gopmbl [leproaudeckoit crucTembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. llepuoast u rpynnbl. PU3HMYECKUM CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB TMEePHO/Ia U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTornbl. DnekTponbl. CTpOEHHE 3JIEKTPOHHBIX
00o70uek atomMoB TepBhIX 20 XuMHYeCKHUX dnmeMeHTOB Ilepuoaudeckoit cuctembr /Jl.
N. MenpeneeBa. XapakTepuCTHKa XUMUUECKOTO AJIEMEHTA IO €ro MoJjiokeHuto B [lepuoanueckoit
cucteme 1. 1. Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUSA painyCa aTOMOB XUMHUUYCCKUX 3JIECMCHTOB, MCTAJINIMUCCKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpymnmnam 1 nepruoaam.

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_IaTCJILHOCTB XHMHUYECKUX dJIeMeHTOB. MloHHAas CBSI3b.

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



Xumuueckuii IKcnepumenm:

n3y4yeHue 00pa3IoB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOAEHCTBHE THAPOKCUIA IIMHKA
C pAacTBOpaMM KHCIOT M IIEJIOYEH, IPOBEICHUE OIBITOB, WIUIIOCTPUPYIOLIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKLIUHU PA3JIOKEHUS, COSTUHEHNS).

Meoscnpeomemmnoie ceasu

Peanuzanus MexnpeaIMeTHbIX CBSI3€H MPU M3Yy4EHUH XMMUHU B 8 KJIACCE OCYILLIECTBIISETCS
Yyepes3 UCI0JIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U NOHITUH, SBIISIOIMXCS
CUCTEMHBIMH JUI OTAEJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [UKIIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: HAYYHBIN (pakT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KIaccu(uKaius, MNePUOTUIHOCTb, HAOIIOIEHNE, OSKCIEPUMEHT, MOJICIHUPOBAHKE,
U3MEPEHUE, MO/IENb, SIBJICHHE.

®u3nKa: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHJ, HN30TOIIbI,
PaJIMOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUYCCKUI 3apsj, BEIIECTBO, TelO, O0BEM, arperaTHoe
COCTOSAHHE BEIICCTBA, ras, (1)H31/I‘-I€CKI/I€ BCJIMYMHBI, CJIHHHIIBI I/I3MepeHI/I$[, KOCMOC, IIJIaHCTHI,
3BE3151, ComHIIE.

buonorus: ¢dotocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaITBI, TOPHBIE TOPO/IbI, TIOJIE3HBIC HCKOTIAEMBIE,
TOTUTUBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTBo 1 XuMuueckas peakmus

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HCpI/IOI[I/I‘{eCKaH CUCTEMA XHUMHUYCCKHUX  OJICMCHTOB l[
N. Menneneena. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B W3MCHCHUHU CBOMCTB XHUMHYECKHUX
QJICMCHTOB IICPBbIX TpéX nepuoaoB, Kajlusd, KaJIbLHA M HX COGI[I/IHCHI/Iﬁ B COOTBCTCTBHUU C
IIOJIOKCHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHHUEM HUX aTOMOB.

CTpOGHI/Ie BEIIECTBA: BHUJBl XHMHUYECKON CBS3U. THIIBI KPpUCTAJNIMYICCKUX peIlIéTOK,
3aBHCHUMOCTh CBOIMCTB BEIIIECTBA OT THUIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I U BUJA XUMHUYECKOH CBS3H.

Knaccmbnxaunﬂ U HOMCHKIJIaTypa HCOPraHWYCCKUX BCHICCTB. XHUMHUYECKHE CBOMCTBa
BCIHICCTB, OTHOCIAIIUXCS K PaA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX COCHHHCHHﬁ, TCHCTHUYCCKas
CBs3b HCOPraHUYCCKUX BCILCCTB.

Knaccn(pnxaunﬂ XUMHWYCCKHUX peaKLII/Iﬁ IO pa3JINYHBIM IIPpHU3HAKaAM (HO YUCITY U COCTaBy
Y4aCTBYIOIIUX B pCAKIIUHN BCIICCTB, 110 TCIINIOBOMY B(I)(I)GKTY, 110 U3MEHEHHUIO CTeIIeHEH OKUCIICHUS
XUMHUYCCKHUX  OJICMCHTOB, IIO O6paTI/IMOCTI/I, o  y4acTturo KaTam/BaTopa). DK30- H
OSHAOTCPMHUYCCKUC PCAKIUH, TCPMOXUMUUCCKUC YPABHCHUS.



[lonsiTne o ckopocTn XUMHUYecKOW peakuuu. [loHsiTHE 00 OOpaTHMMBIX W HEOOPATHUMBIX
XUMHUUYECKUX peakuusx. [IoHATHE O TOMOrE€HHBIX M TETEPOreHHbIX peakuusx. [loHarne o
katanuse. [lonsatue o xumuueckom paBHoBecHHU. DAKTOPHI, BIMUSIOIINE HA CKOPOCTh XUMUYECKOMN
pEaKUMHU U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUM, JJIEKTPOHHBIM OallaHC OKHUCIIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBlI€HME YPABHEHHH OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA IEKTPOHHOTO OaaHca.

Teopust 3M€KTPOIUTHUECKON AUCCOLUAIMU. DJIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMAIIMY BEILIECTB C Pa3IM4YHbIMU BUIAMU XUMUYECKOH cBA3HU. CTeneHb
muccouuanuu. CuibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YciioBus NPOTEKaHUS peaklUUi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBOICTBa KUCIOT, OCHOBaHW M COJEH B CBETE
MpeJICTaBICHU 00 SJIEKTPOJUTHUECKON aucconuanui. KayecTBeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCREpUMEeHm ;

O3HAKOMJICHHE C MOJEISIMH KPHCTALUTMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpus),
WCCIIe/IOBaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW pEakIMi OT BO3ICHCTBUS Pa3INIHBIX
(akTOpOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLIECca AUCCOLUAINH
KHCJIOT, IIeJIouel U coJieit (BO3MOKHO HCIIOIb30BaHUE BUIEO MAaTEPUAJIOB), IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONTUX TIPU3HAKK MPOTEKAaHMsI peakiuii MOHHOro oOMmeHa (oOpa3oBaHHE OcCajKa,
BbIJICNICHUE Ta3a, 00pa3oBaHHE BOJbI), OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakiuu pPas3JIoKEeHHs, COCAWHEHHs), pacro3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C TMOMOUIbI0 KAUYEeCTBEHHBIX pEaKkUWi Ha HWOHBI, peIlIeHue
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanasl u ux COCAMHECHUSA

O6ma;1 XapaKTCpUCTHUKA TaJIOTCHOB. OcobenHoctn CTPOCHHUSA AaTOMOB, XapaKTCPHBIC
CTCIICHU OKMCIICHUS. CTpOCHI/Ie n (1)I/ISI/I‘ICCKI/IC CBOMCTBA IMPOCTBIX BEIICCTB — TI'aJIOI'CHOB.
XUMHUYECKHEe CBOMCTBAa Ha IIpuMEpe XJjopa (BBaHMOﬂeﬁCTBHe C MCTalllaMH, HEMCTalllaMu,
H_[eJ'IOLIaMI/I). XJ'IOpOBOI[OpO,I[. Consnaas KHCjI0Ta, XHMHYCCKHC CBOﬁCTBa, MOJIYy4YCHHUC,
IIPUMCHCHUC. I[CﬁCTBHe XJI0opa 1 XJIOPOBOJOpOAa HA OpraHU3M 4YCJIOBCKA. Baxkueimne XJIOpUAbI
N UX HAXOXKIACHUC B IIPHUPOIC.

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CcTernmeHu okucieHus. CTtpoeHue u (puU3MUecKHe CBOICTBA MPOCTHIX BEIIECTB —
KHCTIOpO/ia M Cepbl. AJUIOTPOIHBIE MOAU(DUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBOoJIOpoAd, CTpoeHHE, (U3MUECKHE M XUMHUYECKHe CBOMcTBa. OKCHUIBI Cephl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe M XMMHYECKHE CBONCTBA
(oOrmMe Kak mpeacTaBUTENs Kilacca KUCIOT U crieupuieckre). XuMUYeCKUe PEaKIiuu, JIeKaIie
B OCHOBE MTPOMBIIIJIEHHOTO CIIOCO0a MOIy4YeHUsl CEpHOM KUCTOTHL. [I[puMeHeHe cepHOil KUCTOTHI.
Conu cepHOU KHCIOTBI, KaueCTBEHHas peakius Ha cynbhar-uoH. HaxoxneHue cepbl U eé
COCIMHEHUH B MpHUpoje. XMMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSIMU CEPbI
(KUCIOTHBIE JOXKIH, 3arPsI3HEHIE BO3/IyXa M BOJOEMOB), CIIOCOOBI €0 MpeA0TBPaIleHUSI.



OOmast xapakTepucTuka 53JeMeHTOB VA-Tpynmnbl. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIE CTENEeHM OKHCICHUSA. A30T, pacHpOCTpaHeHHWE B Tpupojae, Qusmueckue u
XUMUYecKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero (GU3NUECKUe U XUMUYECKHE
CBOMCTBA, MoJyueHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ IMOJydeHHE,
¢u3nvyeckne W XMMUYECKHE CBOMCTBAa (0OmIME Kak TPEACTaBUTENs Kiacca KUCIOT |
cnenupuyeckne). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPATBHBIX
ynoOpeHuii. XuMHYeCKoe 3arps3HEHUE OKPYXKAIOIICH Cpeibl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arps3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Pochop, amnorponHble MoaudUKAITIN
dochopa, duznyeckne n xummaeckue cpoiictsa. Oxcun docdopa (V) u pocdhopHas kuciora,
¢u3nyeckue W XMMHYECKHE CBOICTBa, mosydeHue. lcmomp3oBanue ¢ochaToB B KaduecTBe
MUHEPAJIbHBIX YI0OpEHUH.

OO6mass xapakrepuctuka 3ieMeHTOB [VA-rpymnmbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIECHUS. YTJIEpoJ, aJlJIOTPONHbIE MOAU(UKAIINY, PacCTIpOCTPAaHEHHE B
npupoie, pusznyeckue U XUMMUYECKrue cBoicTBa. AncopOrus. KpyroBopoT yrieponia B mpupo/ie.
Oxcuppl yriaepoaa, ux pU3NYECKHe U XMMUYECKHE CBOMCTBA, JEWCTBHE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U MPUMEHEHUE. DKOJIOTHYECKHE MPOOIeMbl, CBs3aHHbIe ¢ okcumoM yriepoaa (1V),
TUI0TE3a I100aJbHOrO TOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YrompHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE U IpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-HuOoHKI. Mcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIEHHOCTH
U CEJIBCKOM XO35MCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSX Yriepoja
(MeraH, TaH, STHIICH, allCTUJICH, TAaHOJ, TJIMIIEPHH, YKCYCHAst KUCIIOoTa). [[pupoIHbIe HCTOUHUKU
YTJIEBOJIOPOJIOB (YroJib, IPUPOIHBINA Ta3, He(Th), MPOAYKTHI UX MepepadboTKu (OCH3UH), UX POJIb
B OBITY ¥ TIPOMBINUICHHOCTH. [loHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKMpPax, OeiKax,
yIJIeBOJaX — W WX POJM B JKM3HM 4eJoBeKa. MarepuaibHOE €IWHCTBO OPraHUYECKUX H
HEOPraHUYeCKUX COCTMHCHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, MOJy4eHHE W MPHUMEHEHUE.
Coenunenus kpemHusi B npupone. OOmwme mpenactaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBoil kucinote. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LEeMEHT, OeToH, xeye300eToH. I[Ipobiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit Ikcnepumenm:

u3yueHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTBI, IIPOBEJICHHE
Ka4eCTBEHHBIX PEaKLUUH Ha XJIOPUI-MOHBI U HAOIIOAECHUE NMPU3HAKOB UX MPOTEKAHMs, OIBITHI,
oTpakaroue (U3NYECKUe U XUMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCTOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OO0pas3liaMu XJIOPUIOB (TalOreHUI0B),
O3HAaKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXHO HCIIOJIb30BaHUE
BUJleOMAaTepualioB), HaOdrofeHHMe Tmpoliecca oOyrJIMBaHUS — caxapa TMoj  JieficTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3y4eHHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOTHI, IPOBEIEHUE KAaueCTBEHHOH peakiuu Ha cyabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
NPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U uX coeTuHEHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POChOPHBIX yIOOpEeHHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHME M U3yYCHHE CBOWMCTB aMMUaka, IpOBEACHUE
Ka4eCTBEHHBIX PEAKIMii Ha MIOH aMMOHUS U (pocdaT-uoH U U3ydeHue MPU3HAKOB UX MTPOTEKAHMS,
B3aMMO/ICHCTBHE KOHIEHTPHUPOBAHHOM a30THOM KUCIOTHI ¢ MEAbIO (BO3ZMOYKHO MCIOJIB30BaHUE
BUJICOMATEpHAIIOB), M3YYE€HHE MOJENeH KpUCTAJUIMYECKUX peméToK anmasza, rpadura,



¢bynnepena, 03HaKOMJICHHE C MPOIECCOM aCOPOLMH PACTBOPEHHBIX BEUIECTB AaKTHBUPOBAHHBIM
yraéM U yCTPOUCTBOM MIPOTUBOTA34, MOTyICHHUE, COOMpPaHUE, paCTIO3HABAHUE U U3YUECHUE CBOUCTB
YIJICKUCIIOTO Ta3a, MPOBEACHHE KAUECTBEHHBIX PEAKIMK HAa KapOOHAT W CWJIMKAT-WOHBI H
W3y4YeHUE TMPU3HAKOB HUX MPOTEKAHUs, O3HAKOMJIEHHWE C MPOJAYKIUEH CHUIMKATHOU
IMPOMBIINIJIICHHOCTH, PCIICHUEC SKCIICPUMCHTAJILHBIX 3a/1a4 110 TEMC «Baknelinmue HeMeTaIIbl U UX
COCTMHCHUS.

MeTaljIbl 4 UX COeAMHEHHS

OO011ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOXKEHUS
B Ilepnomnueckoit cucremMe xumuueckux sinemeHToB [[. M. MenzeneeBa U CTpOEHHMS aTOMOB.
Crpoenue metaynoB. MeTalnueckas CBsI3b M METaJUIMYeCKash KpPUCTAJUIMUECKas pelETKa.
DNEeKTPOXUMHUYECKUN Pl HampsHKeHUH MeTauioB. Du3Mueckue W XHUMHUYECKHE CBOWCTBA
MetaioB. OOme crnocoObl nosydyeHus MeramioB. [loHsTHE 0 KOPPO3UH METaNIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTaylb, YYr'yH, AIOPaTOMUHUN, OpOH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenrouHble METAIBL: MMOJIOkKEHUE B [leproauyeckoil cucteMe XMMUYECKUX 1EMEHTOB /.
N. MengeneeBa, CTpoeHUE MX aTOMOB, HaxXOXKJeHUE B mpupojsie. Duznueckue u XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsI U Kanus. [IpuMmeneHmne
[IETOYHBIX METAUIOB U UX COCTUHEHUH.

[IlenouyHO3eMeENbHBIE METAJUIBI MATHUM U KAJIBLIMI: 1TOJI0KeHNE B [lepuonnueckoi cucreme
xuMuueckux snemeHtoB Jl. M. MeHnmeneeBa, CTpO€HUE MX aTOMOB, HAXOXJIEHHUE B IMPUPOJE.
dusznyecknue W XUMHUYECKHE CBOMCTBA MarHus M KajabIus. BakHeHImne cOeIUHEHHS KalIbIIHs
(oxcup, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHESHHUSI.

AmomuHuil: nonoxkenue B Ilepuomuueckoil cuctemMe XMMHUYECKHX dieMeHTOB /I
N. MenpeneeBa, cTpoeHrE aTOMa, HAXO0KJIEHHE B pupoe. PU3nueckrue 1 XMMUYECKHE CBOMCTBA
ATFOMUHMSI. AMQOTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoguyeckoil cucremMe XUMHYECKUX dieMeHTOB /I,
W. MenneneeBa, CTpoeHUE aTOMa, HAXOKIEHUE B ipupoie. Pu3nyeckue U XMMUYECKUE CBONCTBA
xkene3a. Okcuabl, Tuapokcuansl u conm xene3a (II) m xemeza (III), mx cocraB, cBolcTBa U
MOJIyYeHHE.

Xumuueckuit Ikcnepumenm:

03HaKOMJICHHE ¢ 00pa3I[aMy METAJIJIOB M CIIABOB, UX (PM3UUYECCKUMHU CBOHCTBAMU, U3yUCHHE
Pe3yJIbTATOB KOPPO3HH METALUIOB (BO3MOXKHO MCIIOJIB30BAaHHE BUICOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIAa KalbIUsi M HATPUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPUANIOB), HCCIEIOBAHHE CBOMCTB KECTKOW BOJBI, TpOIlEcca TOPEHUS JKeleza B
KucIopose  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJjblHs, alfOMUHUS, IWHKa, *kene3a (II) u xenesza
(IIT), memu (I1), HaOnroeHre U OMHMCAHKE MPOIIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU HATpHS,
Kanmusi U Kanblus (BO3MOXKHO HCIOJB30BAaHUE BUACOMATEPUATIOB), HCCIeI0OBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U TUIPOKCUA ITUHKA, PEIICHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0
Teme «BakHeHIe MeTauibl U UX COSAMHEHUS.

XuMHS M OKPY:KAOLIAs cpeaa



BemecrBa u marepuassl B IIOBCEJHEBHOM JKU3HU 4Ye€IOBEKA. be3omacHoe UCIOJb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBasg moMomip HpH XUMHUYECKUX OXKOTAX W
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKarolleh cpenbl (MpeaesibHas A0MmycTuMasi KOHLIEHTpaus
Bemiects, nanee — [1/IK). Pons xumMuu B perieHun 3K0JI0rH4eCKUX Ipooiem.

Xumuueckuii Ikcnepumenm:
n3ydeHre 00pas3oB MaTepHAIOB (CTEKIIO, CIIABBI METAJUIOB, TOJIMMEPHBIC MATEPHATIBI ).
Meoscnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMeTHBIX CBSI3€H NMPH M3y4EHUH XUMUU B 9 Kilacce OCYILECTBIISIETCS
4yepes3 UCI0JIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITHH, SBIISIOIINXCS
CUCTEMHBIMH I OTAEJBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [UKIIA.

OO6mue ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYIHBIM (PaKT, TUTIOTE3a, 3aKOH, TEOPUs, aHAJTU3,
CUHTE3, Kiaccu(duKaus, TMePUOJUIHOCTb, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeITUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d()PEKT, TEXHOTOTHS, MaTePUAITHI.

dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUUYECKUH 3apsil, TMPOBOJHHUKH, TOJYIIPOBOTHUKH,
JUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBoOp, paCTBOPUMOCTD, KpUCTAILTNYECKasl pelIETKa, CIIIaBbl, PU3NUECKUE BETUUUHBI, €TUHUIIbI
M3MepeHus, KOCMUYECKOe MPOCTPAHCTBO, TUIaHEThI, 38361, CoHIIE.

buonorus: ¢orocunTes, apixanue, Owocdepa, IKOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTEHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadust: atmocdepa, runpocdepa, MUHEpabl, TOPHbIE TOPOIbI, OJIE3HBIE HCKOTIAEMBbIE,
TOIUTUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4yHOCTHBIE pe3ybTaTbl OCBOCHUS MPOrpaMMbl OCHOBHOTO O6H_ICFO 06pa30BaHI/I§I
JOCTUTalOTCA B XOA€ 06y‘-IeHI/I}I XUMHHU B CAUHCTBC yqe6H0171 1 BOCIIMTATEILHOMN NEATEILHOCTH B
COOTBCTCTBHUH C TPAAUITUOHHBIMHA pOCCHﬁCKHMI/I COUOKYJIbTYPHBIMU nu AYXOBHO-
HPaBCTBCHHBIMU HNCHHOCTSAMMH, NMPHUHATBIMU B O6H.[CCTBC IpaBUJIaMH U HOpMaMU NOBCIACHUA U
CHOCO6CTByIOT mnmponeccamMm CaMOIIO3HaHUA, CaMOPAa3BUTUA U COUATIU3 AU 06y‘-IaIOH_[I/IXC}I.



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

1) HNATPUOTHYECKOI0O BOCIIUTAHM S

LICHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUYECKOMY U HAyYHOMY
HacJI€Au, INOHMMAaHHS 3HAUYCHHA XUMHYECKOH HAayKM B JXHU3HHU COBPCMCHHOI'O O6HICCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(MOpPMALUEH O MEePEIOBbIX JOCTUKCHUSIX M OTKPHITHIX
MHUPOBOH M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 ycTpoicTBe
MHUpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M IIpaBWIaX MEKIMYHOCTHBIX OTHOLICHUN B
KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOHM, Yy4eOHO-
HCCTIE0BATEIBCKOM, TBOPUECKOW M IPYrUX BUIAX NEATEILHOCTH, TOTOBHOCTU K PA3HOOOpa3HOM
COBMECTHOM JNI€ATEIbHOCTU MPHU BBIIOJHEHUU Y4€OHBIX, IT03HABATEIbHBIX 3a/1a4, BBIIOJTHEHUHU
XUMHUYECKUX KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
YU B3aUMOIIOMOIIM B MpoIlecce ATOM y4eOHOM AesITeTbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MTOBEJICHUE U MOCTYIKU CBOMX TOBAPHUIIEH € IO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBHI IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O MO3HAHUS:

MHPOBO33PEHUYECKHE  MPEACTaBICHUS O  BEHIeCTBE U  XMMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKd M COCTABISIOIIME OCHOBY A
MMOHUMAaHMSI CyITHOCTH HAyYHOW KapTHUHBI MUPA, MIPEJICTaBICHHsI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTUS IPUPO/IbI, B3AaUMOCBSI35X YEJIOBEKa C MPUPOTHONU CPEIOi, O POJIM XUMUU B MMO3HAHUU
3THX 3aKOHOMEPHOCTEH;

M03HABaTEIbHbBIE MOTHBBI, HAalpaBlICHHbIE Ha TMOJydeHHE HOBBIX 3HAHUN IO XUMUH,
HeoOXouMBble 71 OOBACHEHHUs HaONIOIaeMBIX TMPOIECCOB U SBJICHUM, I03HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENICKON KYJIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHOMN PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOUYHON JUTEPATYpPOM, NOCTYHMHBIMU TEXHHYECKHUMH CpPEICTBaAMU
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 YPOBHS 06yquH$[ B I[aaneﬁmeM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHUE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3/0pOBBIH 00pa3 >KM3HU, OCO3HAHHE TOCIEACTBUNH M HENpUSATHE BPEIHBIX MPUBBIUEK
(ynotpeOyieHusl ajgKoroJisi, HApPKOTHUKOB, KypEHUs), HEOOXOIUMOCTH COONIOJICHHUS MpPaBHII
6€30MacHOCTH IIPU OOPALIEHNH C XMMUYECKUMH BEIIECTBAMH B OBITY M PeabHON KU3HU;

5) Tpy0BOT0 BOCIUTAHUS

HHTCPCC K IMPAKTHUYICCKOMY HU3YUCHUIO HpO(I)CCCI/II\/'I " Tpylda pa3sjindHoOro poJa, yBaXXCHUC K
TPpyAy U pe3yjibTaTaM pr,HOBOﬁ ACATCIIbBHOCTH, B TOM YHCJIC HA OCHOBC NPUMCHCHUS ITPEAMCTHBIX



3HaHUH 10 XUMHH, OCO3HAaHHBIA BBIOOP MHAMBHUIYAIbHON TPAaeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4€TOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHWMUH, OOIIECTBEHHBIX
MHTEPECOB W NOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOAMMBIX YMEHUHN, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JIOrHYeCKOr0 BOCTIUTAHHUS:

9KOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIECHUE K TPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emire,
OCHOBE €€ CyIIeCTBOBAHHS, MOHUMAHUE IICHHOCTH 3JI0POBOrO M 0€30TacHOro obOpasa KU3HH,
OTBETCTBCHHOC OTHOIICHUC K CO6CTB€HHOMY @HBHHGCKOMY u HCI/IXI/I‘-ICCKOMy 3I[OpOBI)IO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMI 0€30MaCHOTO MOBEICHUS TIPH PaboTe C BEIIECTBAMH,
a TaKKe B CUTyallUsX, YIPOKAKOLINX 3[I0POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, NI0JIy4aeMble TIPU U3YUYEHUU XUMUH, JJISl peLIeHUs 3a/1a4,
CBSI3AHHBIX C OKPYKAIOWEW NPUPOJHOW CpPENOW, I TOBBIIIEHUS YPOBHS SKOJOTHYECKO U
KYJIBbTYpPbI, OCO3HAHHUS IJI00AILHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM U MyTed WX pelieHus
IIOCPEACTBOM METOJIOB XMMHH, DKOJIOTUYECKOTO MBIIUICHHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATENBHOM, KOMMYHUKATUBHON M COLMAJILHON NIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MmeranmpeaMeTHBIX pe3yNbTAaTOB BBIACISAIOT 3HAYUMbIE Ui (POPMHPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUCTEMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU M3 ATHX MpeaMeToB (JOPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOW KapTUHE MHpa, U yHUBEpCalbHbIe ydeOHBbIE NEHCTBHUS (IMO3HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eATEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPcAIbHbIE YueOHbIE el CTBUS
Ba3oBble 1ornyeckue aeiicTBus:

YMCHHA HUCIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0  MbBIINUJICHUA TIpU OCBOCHHU 3HAHUM:
PACKPBIBATH CMBICII XUMHWYCCKUX MOHSATHH (BBI,Z[eJ'IfITL HX XapaKTCPHbIC IIPHU3HAKU, YCTAHABIIMBATDH
B3aMMOCBA3b C JPYIruMHU HOHHTI/ISIMI/I), HUCIIOJB30BaTb IIOHATHUA IJIA OOBsICHEHUS OTACIBbHBIX
(l)aKTOB nu HBHCHHﬁ, BBI6I/IpaTB OCHOBAHUA U KPUTCPUHN UTA KJ'IaCCI/I(l)I/IKaI_[I/II/I XUMHWUYCCKHX BCIICCTB
U XUMHWYCCKHUX peaKI_II/II\/’I, YCTaHaBJIUMBAThL MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIAY 00BbEKTaMU
HU3YUCHUA, CTPOUTH JIOTHYCCKHUC PACCYKIACHUSA (I/IH,Z[YKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaHOFI/II/I),
JACJaTh BBIBOAbI N 3aKJIIOYUCHU S,

YMCHHC NPUMCHATL B IPOLCCCC TMO3HAHHWA TOHATUSA (Hpe,[[MCTHBIC u MCTaHpCIlMCTHBIC),
CHUMBOJIMYCCKUC (3HaKOBBIC) MOJCIIN, HCIIOJIb3YCMBIC B XHUMHU, HpCO6p8.30BBIBaTB MrPOKO



IIPUMEHSIEMbIE B XUMHMM MOJIEIbHBIEC MPEACTABICHUS — XUMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMUYeckass (GopMmylia W YypaBHEHHE XUMHUECKOM peakuu — TpU pPEUIeHHH y4deOHo-
[IO3HABATENbHBIX 3aJad4, C Y4€TOM OTUX MOJEIBHBIX MPEICTABICHUN BBIABIATL U
XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKM H3Yy4aEMbIX OOBEKTOB — XUMHUYECKHX BEILIECTB U
XUMUYECKUX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
IIPOTUBOPEYMS B U3y4aeMBbIX IIPOLECCAX U SABICHUSIX.

ba3oBble ucciaenoBarebCKHe AeiiCTBHS.

YMCHHEC HCIOJIb30BATb IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUSA, a
TaKKE€ B KadyC€CTBC OCHOBBI IJId q)OpMI/IpOBaHI/ISI THUIIOTE3blI II0 IIPOBCPKE IMPaBUIBHOCTU
BBICKa3bIBA€MbIX CY)I(I[CHI/Ifl;

MpHOOpeTeHne OMbITa IO IJIAHUPOBAHHUIO, OPraHU3allMM U IMPOBEICHUIO YUYEHHUYECKUX
SKCIEPUMEHTOB, YMEHNE HAOII0/1aTh 32 X0JJ0M MPOLecca, CAMOCTOSITEIbLHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (opMynupoBaTh OOOOHIEHHS M BBIBOJBI IO pe3yiabTaTaM MIPOBEAEHHOIO OIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIesIaHHOM padoTe.

Padora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH NH(POPMALIMIO PA3TUYHBIX BUIOB
1 (opM IMpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs TUTepaTypa
XMUMHUYECKOTO COJIEpKaHUs, CIIpaBOYHbIE MocoOus, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

yYMEHHUE MPUMEHSThH Pa3JInYHbIC METOMIBI U 3alPOCHI MPH TIOUCKE U 0TOOpe HHMOpMAIH H
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUST YICOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTPENEeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B OO0JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPO aKTHBHOTO MCIOJIb30BAHUS Pa3THIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMy TpeicTaBICHUS
nHGOpMAIMKA W WILIIOCTPUPOBATH pENIaeMbIC 3a/Ia4d HECIOKHBIMU CXEMaMH, JIHarpaMMaMH,
apyrumu opmamu rpauKu U ©X KOMOUHAIMSAMUY;

YMEHHME HCIOJB30BaTh M aHAJIM3UPOBATH B IIpollecce y4eOHOM M HUCCIIEOBATENbCKON
JeSITeIbHOCTH UHPOPMAIIHMIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKPYXKAIOIIeH MPUPOTHON CPEIbl.

KoMMyHMKaTUBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHMsI 3a/laBaTh BOMPOCHl (B XOJA€ Auanora W (MIU) ITUCKYCCHUH) IO CYIIECTBY
obcykmaemMoii Tembl, (HOPMYTUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIHBHO BBITIOJTHEHHUS
MpEeAJIOKEHHOM 3a1a4uH;

YMEHUS TIPEJICTABIISATh MMOJIyUYeHHBIE Pe3YNIbTaThl IO3HABATEIILHOM JIEITEILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIMI0 PEe3YJIbTaTOB BBIMIOJIHCHUS XUMHUYECKOTO
JKCTIIEPUMEHTa (J1Ta0OpaTOPHOTO OTBITA, JTa0OPATOPHOW PAOOTHI TIO HCCICIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



yYMEHHSI Y9eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU IMO3HABATEIHHON M
MCCIIEI0OBATENILCKOM JEATENbHOCTH TPU PEIICHNH BO3HUKAIOMIMX IMPOOJIEM HAa OCHOBE y4éra
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‘{eﬁﬂble JelcTBHUA:

YMEHHE CaMOCTOSTENIBHO ONpPEAEIATh LENH ACATEIbHOCTH, TUIAHUPOBATh, OCYIECTBIATD,
KOHTPOJMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
HauOosiee r((heKTUBHBIE CTIOCOOBI pelieHusl y4eOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIILHO
COCTAaBJIATh U KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM JEHCTBUN MPH BBITIOJHEHNN 3aJaHUI
C yu€TOM IIOJIyYEeHHUS HOBBIX 3HaHUM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJIyUEHHOI'O pe3ysbTaTa 3asBJICHHOW LIE€JIH, YMEHUE UCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOGHHUIO O053aTEIbHOTO COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONM paboyell TPOrpaMMoOM, BBIJCISIOT: OCBOCHHBIC
oOyyarouMMUCsl Hay4HbIE 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUH, crenuduyecKkue 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 Kiacce mpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJHKHBI
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), BaJICHTHOCTD,
OTHOCHUTCIIbHAs aTOMHAA U MOJICKYJISIpHAA MaccCa, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca,
MaccCcoBas OOJII XHUMHYCCKOI'O 3JIEMCHTA B COCAWMHCHHH, MOJ'ISIpHBII\/’I 06’béM, OKCHI, KHCJIOTA,
OCHOBAHHUC, COJIb, DOJJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJICHUSA, XUMHUUYCCKAsA PpCaAKIU,
KJ'IaCCI/I(l)I/IKaI_II/ISI peaKHHfIZ pCakiiun COCAMHCHUS, PCAKIIMU PA3JIOKCHUA, PCAKINUN 3aMCIICHUA,
peakuuu O6MeHa, 9K30- U SHAOTCPMUUCCKHUEC PCAKIIUU, TEMJI0BOM 3(1)(1)CKT pcaknuuu, sapo aroma,
SHGKTpOHHHﬁ clion aToMa, aTOMHasn Op6I/ITaJ'H:>, paanyc aroMa, XUMHUYCCKas CBA3b, MOJIApHAs U
HCTIOJIApHAsA KOBAJICHTHAs CBA3b, HOHHAs CBA3b, HOH, KaTUOH, aHUOH, paCTBOP, MAaCCOBasA HOJIA
BCIICCTBA (HpOI_ICHTHa}I I(OHI_ICHTpaI_II/ISI) B pacTBOPE;

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

HCIIOJIb30BAThL XUMHUUYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUS q)OpMyJ'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 popMyliaMm, BUJ XUMUUYECKOW CBS3M (KOBAJICHTHAsI M HOHHASI) B HEOPTaHMYECKUX
COEJIMHEHUSX;

packpsiBaTh cMbica [lepuonnueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJOXKEHHUS B
[Iepuoanueckoil cucreme, 3aKOHOB COXPAaHEHHsI MACChl BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO y4EeHMs, 3aKOHa ABOrajipo;

ONKCBHIBATh M XapakTepu3oBaTh TabnmuHyio ¢opmy I[leprogmueckoil CHCTEMBl XHMHUYECKHUX
AIIEMEHTOB: Pa3JInYaTh MOHATHUS «TJIaBHAs MOArpynmna (A-rpymmna)» u «rmobounas noarpynma (b-
rpyIa)», Majable U 00JIbIINE IePHOIbI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE UMEIOTCS B TaOIHIIe
«Ilepnognueckass cucrema xumuyeckux »diemeHToB /[l WM. MenaeneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKaMHU CTPOEHHSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsii A1pa, odiiee
YHCJIO 3JIEKTPOHOB M PACHPEEIIEHNE UX IO 3JIEKTPOHHBIM CIIO0SAM);

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUUECKUE PEaKIuu
(M0 9KCITy M COCTaBY Y4acTBYIOUIUX B PEAKLUU BEILIECTB, [0 TEMJIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XMMHYECKHUE CBOICTBA BELIECTB PAa3IMYHBIX KJIACCOB,
MOATBEP:K/1asi OMKMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMHUECKUX
peakumii;

IIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOI'O COCTABa, BO3MOKHOCTH
MIPOTEKAHUSI XUMHUECKUX MPEBPAILIEHUI B PA3INYHBIX YCIOBHUSX;

BBIYUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BEIIECTB, MAacCOBYHO JIOJIIO
XMMHMUYECKOTO 3JIEMEHTa MO (QopMyle COEAMHEHMs, MAacCOBYIO JIOJIO BEIIECTBa B PacTBOPE,
IIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEaKIInH;

MIPUMEHATh OCHOBHBIE OINIEPAIIUM MBICIUTEIBHON ACSITEIBHOCTH — aHAIN3 U CHHTE3, CPAaBHEHME,
0000111eHIe, CUCTEMAaTH3AIHIO, K1accu(UKAIINIO, BHISBIIEHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3EH —
JUIsL W3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKUHUH, €CTECTBEHHO-HAayYHbBIE METO/bI
MO3HAHUS — HAOJI0/IEeHUE, U3MEPEHHE, MOJCTMPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);
ClIeIOBaTh MpaBUjIaM MOJIb30BaHHS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYAOBaHHUEM, a
TaKKe MpaBujiaM oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSAMU 10 BBIIOJIHEHUIO
71a00pPaTOPHBIX XUMHYECKUX OMBITOB MO MOJYUYEHHUIO U COOMpPAHHUIO ra3000pa3HbIX BELIECTB
(BoopoAa W KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpeneiaEHHOW MaccoBOil oneit
pPacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKHUE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pAcCTBOPOB IIEJOYEH U KHUCIOT C TIOMOIIBI0 HHAUKATOPOB (JaKMYyc,
dhenondTanenH, METHIIOPAHX U IPYTHE).

K xonmy oOydenuss B 9 Kijacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE OJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHWUYECKHUX IOHATHNA: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYIIa,
UOH, KaTUOH, aHHUOH, IIPOCTOE  BEIIECTBO,  CIOKHOE  BEIIECTBO,  BAJCHTHOCTb,
JJIEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCICHMS, XUMHUYECKas peaklus, XUMHUYECKass CBs3b,
TEIUIOBON 3P EKT peakiu, MOJIb, MOJISPHBIH 00BEM, pacTBOP, IEKTPOJIUTHI, HEITEKTPOIUTSHI,
AJIEKTPOJIMTUYECKAs JIUCCOLMALIMSA, PEAKIMW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHue, 0OpaTHMble U HEOOpPATUMbIE PEAKIINU, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJIEHHE, aJIOTPOIUS, aM(OTEPHOCTD,
XUMUYeCKas CBs3b (KOBAJIGHTHAs, HWOHHAs, METaJUIMYecKas), KpHUCTaNIM4yecKas pemérka,
KOppO3usi METaJUIOB, CIUIABbI, CKOPOCTb XUMMUYECKOW pEaKIUH, IPEIEIbHO JAOIyCTHUMAas
koHueHTpauus [1/IK Bemectsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITHI U TPUMEHSTh 3TH MOHATHUS NPU
ONMCAHUU BELIECTB U UX MPEBPALICHUN;

UCTOJBb30BaTh XUMHUECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (POpPMya BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKLIUI;

ONpPEENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COCIUHEHUAX
Pa3IMYHOIO COCTaBa, IMPUHAJUIEKHOCTh BELIECTB K ONPENEIEHHOMY KJacCy COEIMHEHUU IO
(dbopmynaM, BIJI XUMHUYECKON CBS3H (KOBAJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUIECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMHUYECKOW (hopmyse, XapakTep cpelsl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbich [lepuonnueckoro 3akona JI. WM. MenneneeBa u JI€MOHCTPUPOBATh €ro
MOHMMaHHUE: OINHMCHIBATh M XapaKTepu3oBaTh TaOnu4Hyro (opmy lleproauueckoil cCHUCTEMBI
XUMUYECKUX DJIEMEHTOB: Pa3jinvarTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» U «moOouHas
noarpynna (b-rpynmna)», maneie u OoJsiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOpPbIE
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTHUKaMH CTPOEHHS aTOMOB
XMMHMUYECKUX IEMEHTOB (COCTaB U 3apsiz siipa, oOl1ee YMCIo AIEKTPOHOB U paclpeiesIieHHE UX M0
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
WX COCJIMHEHHWH B Mpejesiax MajblX MEePHOJ0B M TJABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATH XUMHUECKHUE 3JIE€MEHThI, HEOPraHWYECKUE BEIIECTBA, XMMHUUECKUE peaKluu
(M0 YKciTy ¥ cOCTaBY YYacTBYIOIIMX B PEAKIIMH BEUIECTB, IO TEMIOBOMY 3 (EKTY, 0 U3MEHEHUIO
CTETEeHEW OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOMIME U CHENU(DUUECKHE XUMUYECKHE CBOMCTBA MPOCTHIX H
CJIO’KHBIX BEIECTB, MOATBEPIKIas OTMCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHUS AIIEKTPOJIUTUYECKON TUCCOLUAIIUU KUCIIOT, IIEJI0Yeil U COoJeil, MoIHbIe U
COKpaIEHHbIE YPAaBHEHHUS PEaKIMi MOHHOTO OOMEHa, YPaBHEHHMS PEaKIHM, MOATBEPKIAOIINX
CYyIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBATh CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO 0allaHCca 3TUX PeaKLUid;

[IPOTHO3UPOBAThH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOBMOKHOCTH MTPOTEKAHUS
XMUMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa Mo (QOopMyle COEAMHEHHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PeaKIuu;

coOiroAaTh MpaBuUiia MOJB30BAHUS XUMHUYECKOW MOCYIOW M 1ab0opaTOpHBIM O00OpYyIOBaHUEM, a
TakKe MpaBuiia 0OpallleHUs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIOJIHEHUIO
1ab0paTOPHBIX XUMHYECKUX OMBITOB MO IMOJYYEHHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJUTHh PEAKIUH, TMOATBEPXKIAIONIUE KAUueCTBEHHBIM COCTAaB pPAa3UYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, TUIPOKCUA-UOHBI, KATHUOHBl AaMMOHHMS M HOHBI H3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTaHMUECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OTNIEPAIIUN MBICITUTEIBHON ACSITENIBHOCTH — aHAIN3 U CHUHTE3, CPAaBHEHMUE,
000011eHNe, CHUCTEMAaTU3aIMIO, BBISIBJICHUE MPUYMHHO-CIICJCTBEHHBIX CBSI3€H — AT U3y4EHUS
CBOWCTB BELIECTB U XWMHYECKUX pPEAKUUW, E€CTECTBEHHO-HAayYHbIE METOJbl IO3HAHUS —
HaOIoIeHNe, U3MEPEHNE, MOJICIUPOBAHNE, IKCIIEPUMEHT (pealbHBIA U MBICICHHBIH).
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