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IMNOSAACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o XuMHH Ha ypOBHE OCHOBHOTO OOLIErO 00pa3oBaHUsl COCTABJIEHA HA OCHOBE
TPeOOBAHUH K pe3y/bTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI [porpaMMbl OCHOBHOT'O
obmero obpaszoBanus, npescrasienueix B ®I'OC 000, a Takke HA OCHOBE benepanbHoOit
padoueii POrpaMMbl BOCIHTAHUS H C YYETOM KOHIEMIIHH MPEIOIaBaHHs y4eOHOro npeamera
«Xumusi» B 00pa3oBaTeIbHBIX OPraHu3ausix Poccuiickoit ®eneparnuu.

[IporpaMma 1o XHMHH [aéT mnpejcTaBieHHE O leISX. OOLIeH CTpaTeruu oOyuyeHHsI.
BOCIHTAHHA M Pa3BHTHA OOYYAIOUIMXCH CPEICTBAMH y4eOHOIO [peIMeTa, yCTaHABIMBACT
00513aTe/IbHOE NIPEIMETHOE COJLEPIKAHHUE, [Pe/lyCMATPUBACT pacripe/ieJieHHe ero no Kjiaccam u
CTPYKTYPHPOBAHHE 110 pa3/ie/iaM W TeMaM MPOrpaMMbl [0 XUMHH, ONPEENsSeT KOJIHYeCTBEHHbIE
M Ka9CCTBCHHBIC ~XApAaKTCPHUCTHKH  COJICPKAHHMS, PEKOMEHIYEMYIO [0C/IEI0BaTe IbHOCTE
H3YYCHHS XHMHUH C y4ETOM MEKIPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBA3€H, TOTHKH yYeGHOIO
fiporecca, BO3PACTHBIX 0COOCHHOCTEH 00yYatOMXCs, ONPeeseT BO3MOKHOCTH NpeaveTa LT
peanu3anuu TpeOOBaHUI K pe3y/bTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBanus, a Takxke TpeOGOBaHHIT K pe3yJbTaTam 00y4YEeHHsI XUMUH
Ha ypOBHE LEJCH M3Y4YCHHs [MpEJIMETa M OCHOBHBIX BHJIOB Y4eOHO-NO3HABATEILHOI
ACATEJILHOCTH 00Y4AIOIIErocs 110 OCBOCHHIO Y4eOHOI0 COIepIKaHHSL.

3HaHHE XUMHHU CITyKHT OCHOBOH u1s JOpPMHUpPOBAHHUS MHPOBO33peHHsl 00yUaIOMIErocs, ero
TNPEJICTABICHUH O MATEPHAILHOM €IMHCTBE MHPA, BAKHYIO POJIb HIPAIOT dopMHpyeMble XUMHEN
NMPEACTAB/ICHUA O B3aUMOINPEBPAIIECHUAX SHEPIHH H 00 3BOJIIOLHMH BEIIECTB B IIPHPOJIE, O MyTAX
pelmieHHs  I00aIbHBIX MpOOAeM  yCTOHYHMBOIO pa3BHTHS YeJOBEYECTBA — CBIPbEBOH.
YHEPIETHYECKOH, MULICBOM U KOJIOTHYECKOi Ge3011acHOCTH, TpodieM 3JIpaBOOXPAHEHHS.

W3yuenue xumuu:

CIIOCOOCTBYET ~pealM3allid  BO3MOKHOCTEH JUIS  CAMOpAa3BUTHS W bopMHpoBaHuUs
KYJIbTYpPbI JIHYHOCTH, €€ 00LIeH U QYHKIHOHATBLHON IrPAMOTHOCTH;

BHOCHT BKJIaJl B QOPMHPOBAHHE MBILIICHHS H TBOPYECKHX CIIOCOOHOCTEH o0yuyarommMxcsi,
HABbIKOB ~ MX  CaMOCTOATE/JBHOH  y4eOHOH  J€ATEJBHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIICIOBATEILCKMX  YMEHHH, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOH JKHM3HM, Tak U B
Npo(ecCHOHAIBHON JIEATETbHOCTH;

3HAKOMHT €O CHNeUuH(PUKOH Hay4YHOIO MbILUICHHS, 3aKJIalblBAET OCHOBBI IEI0CTHOIO
B3[JIA/1a HA C/IMHCTBO NPUPOJIbI M YEJIOBEKa, SBJISETCH OTBETCTBEHHBIM 3TANOM B OPMHPOBAHHH
€CTECTBEHHO--HAYYHOM rpaMOTHOCTH 00YYarOIIUXCS;

CrocoOCTBYeT (HOPMHPOBAHHIO [EHHOCTHOIO OTHOLICHUS K €CTECTBEHHO--HAY1HbIM
SHaHMAM, K INIPHPOJC, K 4YE€JIOBEKY, BHOCHT CBOH BKJIal B OKOJOrHYECKOe 00pa3oBaHue
o0yyarommxes.

Jlanuble HanpaBieHHss B 00OYY4eHHHM XMMHH 00€CHeYMBAIOTCS cneuuGHUKoi coaepikanus
y4eOHOro IpeaMeTa, KOTOPbIH SBISETCS I1€1aroru4ecky aIalITHPOBAHHBIM ~ OTPAKCHHEM
0a30BOi HAYKH XHUMHH Ha ONPE/ICIEHHOM ITalle eé Pa3BUTHSL.

Kype xumuu Ha ypoBHe ocHOBHOro 06iero o6pasoBaHus OPHEHTHPOBAH Ha OCBOCHHE
00y4alOIMMHCS CHCTEMBI [IEPBOHAYATBLHBIX OHSTHH XHMHH, OCHOB HEOPraHUYeCKOH XHMHH U
HEKOTOPBIX OT/IE/IbHBIX 3HAYUMBIX ITOHATHH OPraHuYecKOi XUMHUH.

CTpyKTypa cozepaHus MPOrpamMMbl 110 XHMHH copMHUpOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuio. ConepkaHue CKIQIBIBACTCS M3 CHCTEMBI MOHATHH O XMMHUYECKOM
SJIEMCHTC M BCIICCTBE H CHCTEMbI IMOHATHH O XMMHYECKOH peakuuu. O0e 3TH CHCTEMEDI



CTPYKTYPHO OpPraHM30BaHbl 110 NPUHIMIIY I10CIEI0BATEILHOIO PAa3BHTHA 3HAHMH HA OCHOBE
TEOPETHYECKHX TIPE/ICTAB/ICHUH Pa3HOTO YPOBHS:

= aTOMHO--MOJICKYJISPHOIO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ileproauueckoro 3akona /1. . MenzeneeBa kak 0CHOBHOTO 3aKOHA XHMHH

— YYEHHS O CTPOEHHMH aTOMa U XMMHUYECKOM CBS3H;

— NpeJICTaBICHAH 00 3JIEKTPOIMTHYECKON IMCCOLHALIMH BEIIECTB B PACTBOPAX.

Teopernyeckre 3HAHMS pPacCMATPUBAIOTCS HA OCHOBE AMITMPUYECKH MOIYYCHHDBIX I
OCMBIC/ICHHBIX  (DAKTOB, DPa3BUBAIOTCS IMOCIE0OBATEIBHO OT OJHOIO YPOBHS K JIPYrOMY.
BBINOJIHAS (QYHKIMHM OOBACHEHHS M NPOTHO3HPOBAHMS CBOMCTB, CTPOEHHS M BO3MOKHOCTEI]
MPAKTHYECKOTO NPHMEHEHHS U MOJYUYEHUS H3YYAeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl 10 XHMHH CHOCOOCTBYET (DOPMHPOBAHMIO NPEJACTABICHUS O
XMMHYECKOH COCTaBJISAIOLICH HAYYHOH KapTHHbI MHpa B JIOTHKE €€ CHCTEMHOH MPHPOIbI.
[I€HHOCTHOIO OTHOLICHHS K HAYyYHOMY 3HAHMIO M METO/1aM MO3HaHUS B HayKe. M3yuenue xumun
MPOUCXOJMT ¢ MPUBJICYCHHEM 3HAHHH M3 paHee M3YYEHHBIX YYeOHBIX [IPE/IMETOB:
«Oxkpyxaromuii MuUp», «bronorus. 5-7 kinacce» U «®Pu3uka. 7 K1acey.

[pu n3ydeHnn XMMHUM IPOUCXOMT HOPMHUPOBAHHE 3HAHUH OCHOB XMMHMUECKOH HAYKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IIPAKTHYECKON JIEATEIbHOCTH YeJOBEKa H KaK OJ1HOrO
M3 KOMIIOHEHTOB MHPOBOH KyJIbTYpbI. 3aja4a y4eOHOro mpeaMera COCTOMT B (POPMHUpOBaHHMH
CHCTEMBbl XHMHYECKHX 3HAHHH — BaXHCHIIMX (AKTOB, NOHATHH, 3aKOHOB M TEOPETHUECKHX
NOJIOXKEHUH, JOCTYNHBIX 00O00OIIEHHH MHPOBO33PEHYECKOr0 XapakTepa, $3bIKa HayKH, B
MPHOOIICHHH K HAYYHBIM METO/1aM MO3HAHHS TIPH H3YYCHHH BEILECTB H XHMHUECKHUX PEaKiliii, B
(opmupoBaHMM M Da3BUTHH [03HABATEIbHBIX YMEHHWH M HX INPHMEHEHHH B yueOHo-
T03HABATEIbHOH U Y4eOHO-UCCIIeNI0BATEILCKOM JICATEIbHOCTH, OCBOEHHH MPABHJ 0E3011aCHOTO
oOpallleH s C BELIeCTBAMH B IOBCEIHEBHOM KHU3HH.

IIpy M3y4eHHH XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3’oBAHMS BaXKHOE 3HAYCHHUE
NpuoOpeIH TaKUe 1e/TH, Kak:

— (OpPMHPOBaHHE MHTEIEKTYAIBHO PA3BUTON JIMYHOCTH, FOTOBOH K CaMOOOPa3oBAHHMIO.
COTPYAHHYECTBY, CAMOCTOSTEIbHOMY [PHHATHIO pPEINIEHHH, CHOCOOHOW aaanTupoBaThCs K
OBICTPO MEHSIOLIMMCS YCIOBHSAM KH3HH;

— HampaBJICHHOCTH OOyYE€HHMs HAa CHCTEMaTHYecKoe MpPUOOIIEHHe O0yyaloImmxes K
CaMOCTOSITE/IbHOH ~ MMO3HABATENbHOM  JICATEJILHOCTH,  HAy4YHBIM  METOJAaM  I103HAHMA.
(OPMHPYIOIIHM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMHH:;

— olecreyeHne YCIOBHH, CMOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIOIIMMHCS OIbITA
pasHoOOpasHOH JIEATENbHOCTH, MO3HAHUS H CAMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (K/IIOYEBBIX
KOMIIETCHLIMH ), HMEIOIIMX YHUBEPCATbHOE 3HAYEHHE JUISl PA3/IMUHBIX BHJOB €S TEIbHOCTH:

— ¢opmupoBanue oOmIeH HyHKIHOHATBHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YHCJIE YMEHHH OOBACHATh M OLCHWBATH SBJICHUS OKPYKAIOIIEIO MHPA, HCIOJNB3Ys 3HAHWUS M
OMBIT, IOJYYEHHBIC TPH M3YYCHHH XWUMHH, NPUMEHATh MX I[P pEUICHHH [podieM B
MOBCEIHEBHOM JKM3HU U TPYI0BOH JAEATEIBHOCTH;

— (hopmupoBanHe y 00y4AIOMMXCH T'YMAHHCTHUECKHX OTHOLICHHH, TOHUMAHHUS IEHHOCTH
XMMHYECKHX 3HAHWH JUI BBIPAOOTKH JKOIOTMYECKH I1€JIeCOO0Pa3HOro MOBEACHHUs B ObITY H
TPYIOBOH JESATEILHOCTH B IIEJIAX COXPAHEHHs CBOETO 3J0POBbS M OKPYKAIOUIEH IPUPOHOM
cpensl:



— pa3BUTHE MOTHBAIMHU K 00yUCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO K CAMOBOCIIATAHHIO
Ha OCHOBE YCBOGHHMS OOI[€YeNOBEYECKUX IEHHOCTEH, IOTOBHOCTH K OCO3HaHHOMY BBIOOPY
npodHIIsA ¥ HAIPABJIEHHOCTH JlajIbHEHIIEro 00y YeHH L.

O6Iee YHCII0 YacOB, OTBEJACHHDBIX JUIS M3YUEHHMS XHMHH HA YPOBHE OCHOBHOIO 0OLIEro
ob6pazopanus, cocrasisier 136 yacos: B 8 ki1acce — 68 yacos (2 yaca B Henemo), B 9 kiacce — 68
4acoB (2 Yyaca B HEJIEIHO).



COJEP)KAHUE OBYYEHUS

8 KJIACC

IlepBoHava/ibHbIe XHMHYECKHE IOHATHS

[Ipexmer xumuu. Ponb xumun B ku3HH uyenoeka. Xumus B cucTeMe Hayk. Tena
BemecTBa. (PU3MUECKHE CBOWHCTBA BELIECTB. ATrperaTHoe COCTOSIHHE BemecTB. lloHsTHe O
METOJ1ax Mo3HaHHs B XUMHH. UHCThIe BemecTBa 1 cMecH. CriocoObl pas/ieieHus cMecei.

ATOMBI M MOJEKYJIbl. XHUMHYECKHE 51eMeHThl. CHMBOJIBI XHUMHYECKHX 3JICMCHTOB.
[Ipoctbie u c10%kHBIE BelECTBA. ATOMHO-MOJIEKYJISPHOE YYEHHE.

Xumuyeckas  dopmyna. BaleHTHOCTH aTOMOB XHMHYECKHX  2JE€MEHTOB.  3aKoH
TOCTOSHCTBA COCTaBa BeulecTB. OTHOCHTE IbHAS aTOMHas Macca. OTHOCHTE IbHAs MOJIEKY. IApHas
Macca. MaccoBast 10711 XUMHYECKOI0 3/1EMEHTa B COCIHHEHHUH.

KomnmyectBo Bemectsa. Monb. Monsipras macca. B3auMOCBSI3b KOJMUYECTBA, MACChl M
4UCIIa CTPYKTYPHBIX CIMHHUIL BelecTBa. PacuéTel o Gopmyiam XMMHYECKHX COeTMHEHMII.

Du3nyecKHe M XHMHYECKHE ABICHHS. XHMHYECKas PeaKiHsi W ed NPHU3HAKH. 3aKoH
COXPAHCHHS MAcCChl BEIICCTB. XUMUYECKHE ypaBHeHHs. Kiaccudukaims XMMHYECKHX peaKiimii
(coeMHeHHsl, pa3sIoKeHHs!, 3aMEILIEHUS, OOMEHa).

Xumuueckuit yxcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCYZI0MH, IpaBuiaMu paboTel B 1abOpaTOpUM M MpHEMaMK
oOpaiuerus ¢ 1abOpaTOpPHBIM 00OPYI0BaHHEM, H3YyYCHHE M OMMCAHHE (GH3NYECKUX CBOHCTB
00pa3ioB HEOPraHMYECKUX BEILECTB, HabIOIeHHE DU3HYECKHX (ILTABIEHHE BOCKA, TASHIE JIb/Ia.
PacTHpaHHE caxapa B CTYIKe, KHIICHHE W KOHJCHCALMS BOJbI) H XMMHUYECKUX (FOPEHHE CBEYH.
POKA/IHBAHHE ME/IHOH TPOBOJIOKH, B3aUMO/ICHCTBHE Mela C KMCJIOTOMH) SIBICHHMH, HAbOAeH e
H  ONMCAHHE IIPU3HAKOB IIPOTCKAHHS XMMHYECKHX peakuuii (pasjioxkeHue —caxapa.
B3aHMO/ICHCTBHE CEPHOM KMCIIOTHI C XJIOPHUAOM OapHs, pasjiokeHHe rujpoxkcuaa meau (1) npwu
HAarpeBaHMH, B3aHMOJCHCTBHE Kele3a ¢ pactBopoM comu mean (II), m3ydenme crnocoGos
Pa3iC/ICHUs CMECeH: C MOMOIIbI0 MarHuTa, (GUJIBTPOBAHME, BHIMAPHBAHHE, JHCTH/ISALIMS.
XpoMarorpapus, IpOBECHHE OYMCTKM [IOBAPEHHON CONH, HAOMIONCHHE M  ONHCAHME
Pe3y/IbTaTOB NPOBEJICHHUS OIBITA, H/LTIOCTPUPYIOIETO 3aKOH COXPAHEHHSI MAcChl, CO3jaHue
MOJIe/Ield MOJIEKY!I (11apOCTEPIKHEBBIX ).

Bamxueimmue NpeacTaBHTC/IH HCOPIAHHYECKHX BellleCcTB

Bosayx — cMmech rasos. CoctaB Bosmyxa. KHCIOpoa — 3eMEHT M mpoOCToe BellecTso.
HaxoxeHue Kuciopoa B Ipupoie, Gpu3ndecKue 1 XHMUYECKHE CBOMCTBA (peakiuu rOpeHus ).
Okcuzbl.  Ilpumenenne kucaopona. CriocoGbl mosydeHHs KHCllopoaa B JlabopaTtopuu M
npombiieHHoCTH. Kpyrosopor kucioposma B mpupoge. O30H — amioTponHas Moau(uKaims
KHCJI0po/1a.

TermoBoit >pdexT XHMHUYECKOH peakiuM, TepMOXHMHYECKHE YPaBHEHHUS, DJK30- H
OHIIOTEPMHYECKHE peaKlHH. TOIIMBO: Yroib M MeTaH. 3arps3HEHHE BO3YyXa, YCHICHHE
[MapHUKOBOTO 3 deKTa, paspylieHHe 030HOBOTO CIIO.

Bonopoa — onement u mpocroe Bemecto. HaxokaeHne Boxopoaa B IpHPOLE,
(u3nYECKHe N XHUMHYECKHE CBOHCTBA, IIPHMEHEHHE, CIOCOOBI mosyyeHns. KHcI0ThI U coTh.

Mosiptbiii 00BEM ra3oB. PacuéTel 110 XHMHUECKHM yPaBHEHHSIM.

®usuyeckue cpoiictBa Boubl. Boaa kak pactBoputens. PactBopbl. Hackimenubie w
HEHACBIILICHHBIE PAaCTBOPHL. PacTBOpuMOCTb BelllecTB B Boje. MaccoBas 10l BElIeCTBA B
pacTBope. XuMuueckue cBOHCTBa BOjbl. OcHOBaHHS. PoJib pacTBOPOB B NMPHPOIE H B JKH3HM



yenoBeka. KpyroBopor Bojibl B mpupose. 3arpsisHeHHe MPHPOIHBIX BOJL. Oxpana u oyMcTKa
IPUPOIHBIX BO/I.

Knaccudukamms neopranmueckux coeaunenuii. OKCHIbL. Knaccuduxauus okcuoB:
cosieo0pasyiolme (0CHOBHbIE, KHCIOTHBIE, aMOTEpHbIE) 1 HeconeoOpasyromue. Homenk:iarypa
OKCH/I0B. Pu3KYeCKHE H XHMHYECKHE CBOMCTBA OKcHI0B. [To1yuenme oKCHIOB.

OcnoBanus. Kiaccudukanus OocHOBaHMI: wWEIOUM W HEpaCTBOPHUMBIE OCHOBAHHSI.
Homenkiarypa ocHoBanmil. ®u3uyeckMe M XHMHYECKHE CBOHCTBA OCHOBAHMIA. [onyuenue
OCHOBAHHH.

Kucnorer. Knaccudukaims kucnor. Homenkiarypa kucior. MDU3HYECKHE W XHMHYCCKHE
CBOHCTBA KUCJIOT. Psin aktuBHOCTH Metaio H. H. Bekertosa. [Tonyyenue kucior.

Comu. Homenkiarypa coneii. ®u3nyeckHe H XHMHYECKHE CBONHCTBA COJIC. [Tonyyenue
coJiei.

['eHeTnyeckas cBA3h MEXKIY KlIaCCaMU HEOPIaHUYECKHX COETUHEHHI.

Xumuueckuit 3xcnepumenm:

Ka9eCTBCHHOE ONPE/ICJICHAE CO/ICPXKAHHS KHCIIOPOJa B BO3JlyXe, MOIyYeHHe, coOHpanie,
paclio3HaBaHHC W H3YYCHHE CBOMCTB KHMCIOPOJa, HAOJIOJEHHE B3aUMOIEHCTBHS BELICCTB C
KHCJIOpO/IOM M YCJIOBHs BO3HMKHOBCHHMS M IIPEKPAIICHUs TOPeHHs (I10%Kapa), 03HAKOMJICHHE ¢
00pasuamMH OKCHIOB H OIMCAHME HX CBOWCTB, MONyYeHHe, COOMpaHHe, pacro3HaBaHHE W
M3y4EHHE CBOMCTB BOAOpOJa (rOpPEeHHE), B3aUMO/ICHCTBHE Bojaopojaa ¢ okcuaom meau (1)
(BO3MOXKHO MCIIOJIb30BAaHHE BH/IEOMATEPHAIOB), HAG/IIOICHHE 00pa3loB BELIECTB KOJIHUECTBOM
1 Mosb, mccieioBane 0COGEHHOCTEN PACTBOPEHHS BELIECTB C Pa3IMYHOH PAaCTBOPHMOCTHIO,
TPUTOTOBJICHHE pPAacTBOPOB C OMNpEICIEHHOH MaccoBOH J0Jieif pacTBOPEHHOrO BElIECTBA.
B3aMMO/ICHCTBHE BOJBI C MeTallaMH (HaTPHEM M KaibliHeM) (BO3MOXHO HCIIOJb30BAHHE
BH/ICOMATEPHAJIOB), MCCIIEJIOBAHHE OOPA3llOB HEOPraHHYECKHX BEIIECTB Pa3/IHYHBIX KJIACCOB.
HaOJIIO/ICHHE H3MEHEHHS OKPaCKH MH/MKATOPOB B PACTBOPAX KHCJIOT M IenoYeH, U3yyeHue
B3aUMOJICHCTBHS Okchaa Meau (II) ¢ pacTBOPOM CEpHOM KHCIOTBL, KMCIOT ¢ MeTALiaMHu.
PEaKUHH HEHTpaTH3alMM, TMOJNyYeHHE HEePaCTBOPHMBIX OCHOBAHMH, BBITECHEHHE OJHOIO
METajliIa IpYT'UM U3 paCcTBOPA COJIH, PELICHUE IKCIIEPUMEHTAIBHBIX 33144 110 Teme « BaskHeiiime
KJIaCChl HEOPraHUYECKHX COEIMHEHUIY.

Ilepnoauuecknii 3akon u IlepHoHyecKas CHCTEMAa XHMHYECKHX eMEHTOR A. WU
Menneeesa. Crpoenne atomos. XuMHUIeCKasi CBSI3b. OKHCIHTEIbHO-BOCCTAHOBHTE IbHbIE
peaKkuuu

IlepBble NONBITKK KIacCHQHKAIMK XMMHYECKHX 5€MEHTOB. I[loHsTHE O rpymnmnax
CXOJIHBIX 5JIEMEHTOB (ILEIOYHbIC M LIETOYHO3EMEbHbIE METALTBI, TAIOTeHbI, HHEPTHbIE Ia3bi).
ONIeMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIIBI U THJIPOKCH/IbI.

Ileprommuecknii  3akon. Ilepuojnueckasi CHCTeMa XHMHUCCKHX 3JICMEHTOB A W
Menzeneesa. Koporkonepuoanas M JUIMHHONEPHOHAS dopmer  [lepuoanueckoit cucrems:
XuMHYeCKUX d1eMeHTOB JI. W. MenneneeBa. Ilepuoasl u rpynnbl. ®U3HuecKHii cMbIC
NOPSAIKOBOIO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIEI HIEMEHTA.

Crpoenne aromoB. CocraB aToMHbBIX sizep.  M30Tombl. Onexktponsl.  CrTpoeHue
SJICKTPOHHBIX 000/104eK aTOMOB MepBLIX 20 XHMHYECKHX 3JI€MEHTOB [Teproauueckoi cuctemsl
/. W. Menneneea. XapakrepucTHKa XHMHUYECKOrO 3I€MEHTA 1O €ro MONOKEHHIO B
[lepuonnyeckoii cucreme /1. U. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUS PA/Myca aTOMOB XHMHYECKHX 3JIEMEHTOB, META/LTHUCCKHX H
HEMETA/UIMYECKUX CBOKMCTB 110 IPYIIAM U IIEPUOIaM.



3nauenue [lepnommueckoro 3akona u [lepuoaHyeckoi CHCTEMBI XHMHYECKHX 3J1EMEHTOR
JUIs pa3BUTHS HayKH M npakTuku. [[. . Mennenees — yuéHelii ¥ rpaxianus.

XuMuyeckas CBSI3b. KoBasienTHas (nonsipHas n HEeMnoJsipHas ) CBS3b.
DJIEKTPOOTPHULIATEIBHOCTH XMMHYECKHX J7IeMEHTOB. MOHHAS CBS3b.

Crenenb  okucienus.  OKHCIHTEIBHO--BOCCTAHOBUTE BHbIE peakuuu. [Ipoieccr
OKHCJICHHSA H BOCCTAHOBIJICHUS. OKHCIIHTEH U BOCCTAHOBUTETH.

Xumuueckuit Ikcnepumenm:

H3yueHue oOpasiloB BEIIECTB METALIOB M HEMETA/UIOB, B3aMMOJEHCTBHE IHAPOKCHIA
IIMHKa ¢ pacTBOPaMH KHCIIOT M LIEJIOYEH, NPOBEJCHHE OMBITOB, HILTIOCTPUPYIONUIMX NPHMEpHI
OKHCIIHTE/IBHO-BOCCTAHOBUTE/IbHBIX PEAKIUi (FrOPEHHE, PEaKLINH Pa3IOKeHHUs, COEMHEHMS ).

Mexcnpeomemnusie cénazu

Peannsaiius MexnpeMeTHBIX CBA3€H NPH M3YYCHHH XHMHH B 8 Kiacce OCYLIECTBJISETCS
4epe3 HCHOJb30BAHHE KakK OOLIMX €CTeCTBEHHO--HAYYHBIX [OHATHH, Tak M TOHSTHIL.
ABJISIOLINXCA CHCTEMHBIMH ISl OT/IC/IbHBIX IIPEIMETOB €CTECTBEHHO--HAYUHOT'O [IHKJIA.

Obuime ecTecTBeHHO--HAydHbIC IOHSTHS: HAy4yHBIH (AKT, IMIOTE3a, TEOpHsl, 3aKOH,
AHANM3,  CHHTE3,  KIACCH(HKALMS,  [EPHOJMYHOCTh,  HAOJIONIEHHe,  JKCIEPHMEHT.
MO/ICIUPOBAHHE, U3MEPEHUE, MO/IEIIb, SBIICHHE.

Ou3KKa: MaTepHsi, aTOM, OJEKTPOH, MPOTOH, HEHTPOH, HOH, HYK/IHJ, H30TOIIbI,
PAIHOAKTHBHOCTb, MOJIEKYIId, JJICKTPHYCCKHH 3apsjl, BELIECTBO, Telo, 00BEM, arperarHoe
COCTOSIHME BCINCCTBA, a3, (U3MYECKME BEIMYMHBL CIMHUIbI U3MEPEHHS, KOCMOC, MJIAHETHL.
383161, CoJIHILE.

buonorus: ¢porocuntes, apxanue, Ouocdepa.

leorpadus: armocdepa, ruapocdepa, MuHepanbi, ropubie MOPO/bL,  [OJIE3HbIC
MCKOIIaeMbl€, TOTIJIMBO, BO/IHBIE PECYPCHI.

9 KJIACC

BemecTBo  XHuMHYecKas peakuus

[lepuoauueckuit 3akoH. Ilepuonnueckas cHCTEMa XHMHYECKHX 9JIEMEHTOB . N
Menzneneesa. CtpoeHne aToMOB. 3aKOHOMEDHOCTH B HM3MEHEHHH CBOHCTB XHMHUYCCKHX
SJICMCHTOB MEPBBIX TPEX MNEPUOJOB, KalMsl, KAJIbLMS M WX COCIMHEHHH B COOTBETCTBUH C
MOJIOKEHHEM 3JIEMEHTOB B [lepuoanyeckoit cHecTeMe M CTPOEHHEM HX aTOMOB.

Ctpoenue BellecTBa: BHIBI XHMHYECKOH CBsi3H. THIIbI KPHCTAJLUIMYECKUX PCLIETOK,
3aBHCHMOCTb CBOWCTB BELIECTBA OT THMA KPHCTAUIMYECKOW PEIETKH M BHIA XMMHUECKOI
CBSI3H.

Knaccupukanms ¥ HOMEHKIATypa HEOPraHMYECKHX BeleCTB. XHMMHUYECKHE CBOMCTBA
BCLICCTB, OTHOCALIMXCH K PA3IHYHBIM KJIACCAM HEOPraHMYECKHX COEAMHEHHH, reHeTHdecKas
CBSI3b HEOPIraHUYECKHX BEIIECTB.

Knaccudukanus XuMHUeCKHX peakimii 10 pa3IMuHbIM NpH3HAKaM (110 YHUCIIY ¥ COCTaBY
YYacTBYIOIIMX B peaKlHWH BEUIECTB, 110 TEMJIOBOMY A3((EKTy, 1o H3IMEHeHHIO cTereHeil
OKHCJICHHSI XMMHYECKHX JJIEMEHTOB, 110 OOPAaTHMOCTH, MO YYaCTHIO KaTaliu3atopa). JK30- H
OHI0TEPMHYECKHE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHHUSI.

[Tonsitue o ckopoct Xumuueckoit peakumu. [lonsitue 06 00paTUMBIX K HEOOpATHMBIX
XHMHMYECKHX peakiusiX. [loHsTHE O roMoreHHbIX M rereporeHHbIX peakumsx. llomsitHe o
karamuse. [loHstne o0 XumHueckom paBHOBecHH. (MaKTOpHIL, BIMSIONME Ha CKOPOCTb
XHMHYECKOH PEaKLUM U M0J0KEHHEe XHMHYECKOI0 PABHOBECHS.



OKHCIMTE/IbHO-BOCCTAHOBHTE/IBHBIC PEAKIHH, 3JIEKTPOHHBIH OATaHC OKHUCIHTENBHO-
BOCCTAHOBHUTEJIbHOM peaknuu. CocTaBieHHEe YpaBHEHHH OKHMCIMTEIbHO--BOCCTAHOBUTEIbHDIX
peaxIHii ¢ HCTIOJIb30BAHUEM METO/1a AIEKTPOHHOro Oananca.

Teoprs sneKTpoIMTHYECKOH AMCCOMAIHH. DIEKTPOIUTEI M HEINEKTPOIUTEL KaTHOHDI.
aHHOHBL. MeXaHu3M JMCCOLMAINK BEIIECTB C DA3IMYHBIMH BHIAAMH XHMHUECKOH CBSA3H.
Crenens aucconuannin. CHIIBHBIE H C1a0bIE YIEKTPOJIHTHL.

Peakiuu uoHHOTO OOMeHa. YCIIOBHS IPOTEKaHHs PEaKIHii HOHHOTO OOMEHa, MOJHbIE H
COKpalllCHHbIC MOHHBbIE YpaBHEHMs peakiui. CBOHCTBA KHCIOT, OCHOBAaHHH H COJICH B CBeTe
NPEICTABICHHH 00 5IeKTPOIUTHYECKOH aucconnannu. KayecTBeHHBblE peakIMH HA HOHbL.
[Tonsitie o rujiposUse coei.

Xumuueckuit Jkcnepumenm:

O3HAKOMJICHHE € MOJC/SIMH KPHCTAIJIHYECKUX PEUIETOK HEOPraHMYecKHX BEICCTR
MCTa/JIOB M HEMETAUIOB (rpagura M ajimasa), CIOKHBIX BELIECTB (XJIOpHJA HaTpHs),
HCCJIC/IOBAHUE 3ABUCHMOCTH CKOPOCTH XHMHYECKOH PpeaKkiMH OT BO3JACHCTBHS pa3jiHuHbIX
(hakTOpOB, MCClE/I0BaHHE 3IEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IPOLECCA JUCCOLHAIMHI
KHCIIOT, INeioued M colel (BO3MOKHO HCIOJIB30BAHHE BHACO MATEpHAIOB), MPOBEICHHC
ONBITOB, HWJUIIOCTPHPYIOLIMX NMPH3HAKH MPOTEKaHWs peaKiHil HOHHOro obmeHa (oOpazopanie
Ocajika, BbUICJICHHE ra3a, 00pa3oBaHWE BOJBI), OINBITOB, HJUIFOCTPUPYIOLIMX MPHMEPHI
OKHCJIHTE/IbHO-BOCCTAHOBUTE/IbHBIX PEAKIHH (FOpeHHE, PeaKlHH pa3loKeHHs, COCIHHEHHS).
pacro3HaBaHHE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO Ka4YeCTBEHHBIX pPEaKlMil Ha HOHDI,
peILIeHHE IKCIIEPUMEHTAILHBIX 3a/1a4.

Hemera/ibl 1 HX coe1HHEHHS

OOwas xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOCHHS ATOMOB, XapakTepHbIe
crenend okucieHus. CtpoeHne M (QH3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — [AlOrE€HOB.
XUMHYECKHE CBOMCTBA Ha NpHMepe XI0pa (B3aMMOICHCTBHE C METALIAMH, HEMeTalIaMH.
menoyamu).  Xi0poBoxopoa. ConsHas — KMCIOTa, XHMHYECKME CBOMCTBA, IOJIY4EHHE.
npumenenue. JleficTBre XJ10pa U XJI0pOBOJI0PO/Ia Ha OPraHU3M YelloBeKa. BaxkHeliue X10pH bl
M HX HaXO0X/JICHHE B IIPHPO/IE.

OOwas xapaxkrepuctuka 31eMeHToB VIA-rpynmsl.. OcoGeHHOCTH CTPOEHHUs aTOMOB.
XapaKkTepHble CTENeHH OKucieHHs. CTpoeHHe M (QH3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJIa H cepbl. AJUIOTPOIHbIE MOAH(HKAIMH KHCI0pOAa H cepbl. XHMHHYCCKHE CBOMCTBA
cepbl. CepoBo0poA, CTpoeHHe, DH3MUECKHE W XMMHYECKHE CBOHCTBA. OKCHABI CEpbl Kak
NPEICTABUTEIH KUCIOTHBIX OKCHI0B. CepHas Kuciorta, QH3HYECKHEe M XMMHYECKHEe CBOHCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHCIAOT M creludHyeckne). XHAMUUYECKHe peaKimH.
JIekAIHE B OCHOBE IPOMBILIIEHHOIO Crnocoda MoIydeHHst CEpHOH KHCIOThL. [lpumenenne
CepHO# KUCIOThI. COJIH CepHOH KMCIIOThI, KAYeCTBEHHAS peaKIus Ha cyabdar-uon. Haxosxenue
Ceppl M €€ COCIMHCHHWH B InpHpoje. XHMMUYECKOe 3arps3HeHHe OKpYKaioleil cpebl
COC/IMHCHUSAMH Cepbl (KMCJIOTHBIC J0XK/IM, 3arpsi3HEHHE BO3/yXa M BOJOEMOB), CIIOCOOBI €ro
NpEeI0TBPALICHHS.

OOmasi  xapaktepucTuka 51eMeHTOB VA-rpynmbl. OCOGEHHOCTH CTPOCHHS ATOMOB.
XapaKTCPHBIE CTENECHH OKHUCICHHS. A30T, paclpoCTpaHEHHE B MpPUPOjE, (H3MYECKHE M
XHMHYECKHe CBOHCTBA. KpyroBopoT a3ota B pHpojie. AMMHUAK, ero GH3NYECKHE H XUMHYCCKHE
CBOHCTBA, MoJIyYeHHe H npuMeHeHue. Con aMMOHMS, X (U3HYECKHE H XHMHUYECKUE CBOICTBA.
npuMeHeHHe. KavecTBeHHas peakiMsi Ha HOHBI aMMOHHS. A30THas KMCJIOTA, eé MOJyuYeHHe,
$usMyeckMe M XMMHYECKHe CBOHCTBa (00lIME Kak TNpeACTAaBHTENS Kiacca KHUCIOT W
cneunduyeckue). Mcnoap3oBaHue HUTPATOB M CONCH aMMOHHSL B KAauecTBE MHHEPATbHBIX



ya00peHuil. XUMHUecKoe 3arpsi3HEHHE OKPYXKAIOIIEH Cpejibl COeIMHEHUSIMU a30Ta (KHCIOTHbIE
JIOX/IH, 3arps3HEHHE BO3jyXa, Nousbl M BoxoémoB). Docdop, ammorponHsie Moudukamu
docdopa. pusuyeckne u xumuyeckue cpoiicta. Oxenn docdopa (V) u pocdophas kuciora,
(usnyeckne M XuMHYecKHe CBOWCTBa, noiydenue. Mcnonp3osanue docdatoB B KauecTBe
MHHEPATILHBIX YI00pEeHHUH.

OOmas xapaktepuctuka s1eMeHTOB IVA-rpynnbl. OcoGeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIC CTENEHH OKHUCIEHHS. YTIEPO/l, alJIOTPONHbIE MOJAK(UKALIMH, pacIIPOCTPAHEHHE B
npupojie. Gu3nYeCKue ¥ XUMHYECKHE cBOHCTBA. AncopOuus. KpyroBopor yriieposa B npupojie.
Oxcuzpl yrieposa, ux GU3nyecKue U XUMHUECKHE CBOMCTBA, ACHCTBHE HA HKMBBIE OPraHH3MbI,
NOJYYCHHE M NMPHMEHEHHE. DKOIOrHYeCcKHe npoOiieMsl, CBsI3aHHbIE ¢ OKCHIOM yriepoja (IV).
FHIOTE3a T100aIbHOrO MOTEIUICHHs KJIMMara, NMapHUKOBbIN sddext. YrompHas kuciota u e
COJH, WX (H3MYECKHE M XMMHYECKHE CBOMCTBA, IOJyYeHHE M NpuMeHeHHe. KauecrBenmnas
peakuus Ha  KapOoHaT-HOHbBL.  Mcmonb3oBaHwe  kapOOHaTOB B OBITY, MeEJMIIMHE,
MPOMBIIIIEHHOCTH H CEJIbCKOM XO34HCTBE.

[lepBoHayaibHble MOHATHS 00 OPraHMYECKHMX BEIIECTBAX Kak O COCAMHEHHSX yIJepoja
(MeTaH, OSTaH, OSTHJICH, AUETHJIEH, OSTaHON, TIJIMIEPHH, YKCycHas Kuciora). [lpuposmbie
HCTOYHHKH YIJIEBOJOPOJIOB (Yrojib, NPUPOJHBIH ra3, HedTb), NPOAYKTHI HX TMepepaboTKH
(Oen3un), MX posib B OBITY M IPOMBILIIICHHOCTH. [TOHATHE O OHOJIOrHYECKH BaXKHBIX BEIECTBAX:
KHpax, OelKax, yrjieBoJaX — M HX pPOJIH B JKM3HH 4YeJloBeKa. MarepuaibHOe €IHHCTBO
OpPraHHYeCKHX U HEOPraHHYECKUX COCIHHEHHH.

Kpemuuii, ero ¢usryeckue M XHMHYECKHE CBOMCTBA, MOJYYEHHE M IPUMEHEHHE.
Coenunenns kpemuus B npuposge. OOmwue mnpeacrasieHus o6 okcuae kpemuus (IV) w
KpeMHHEBOH KHCI0TE. CHIIMKAThI, HX MCIOJIb30BAHUE B OBITY, B IPOMBILLIEHHOCTH. Baxkneiimme
CTPOUTEJIbHbIE MAaTepHAJIbI: KEPaMHMKa, CTEKJIO, LEeMEHT, OeToH, xene300etoH. [IpoGiemsl
0€e30MacHOro UCIIOJIb30BaHMSI CTPOUTEIBHBIX MATEPHAJIOB B [IOBCEIHEBHOM KH3HH.

Xumuueckuit ykcnepumenm:

H3yYeHHE 00pa3llOB HEOPraHWYECKUX BEILIECTB, CBOMCTB COJISIHOM KHCIIOTHI, IIPOBEICHHE
KQUeCTBEHHBIX PCAKLHM Ha XJIOPHI-HOHBI H HAOIIOJEHHE MMPU3HAKOB MX MPOTEKAHHUS, OIBITHL.
OTpaxkarolue (HU3HYeCKHe W XMMHYECKHE CBOWCTBA TaJlOr€HOB U HX COCIMHEHHH (BO3MOIKHO
HCIIOJIb30BAaHUE BH/ICOMATEPHAIIOB), O3HAKOMJIEHHE C 00paslaMu XJOPHIOB (rajoreHuI0B).
O3HAKOMJICHHE C 06pa3uaMH CCpbl H eé COCAHHCHHAMH (B03M0}KHO HCITOJIb30BaHHC
BHJICOMATEPHAIOB),  HaOJIOJleHHe  rpouecca oOyriiMBaHMs — caxapa 1O  JeHCTBHEM
KOHIICHTPUPOBAHHOK CEPHOM KHCIIOTBI, H3y4€HHE XMMHYECKHX CBOMCTB pa3zdaBieHHON CepHOii
KHCJIOTBI, MPOBEJICHUE KAYECTBEHHOH peakuMM Ha cyib(ar-uoH M HaOOJAEHHEe NpH3HaKa eé
NPOTEKaHMs, 0O3HAKOMJICHHE ¢ (PU3MYECKUMM CBOMCTBaMH a3oTa, (ocdopa M UX COeTUHEHHI
(BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U GOCHOPHBIX yI00peHHii.
MOJyYyeHHE, COOMpaHME, paclo3HaBAaHHE W M3y4EeHHE CBOMCTB aMMHaKa, IpPOBE/IeHHE
KQUeCTBEHHBIX pEaKIlMi Ha WMOH aMMOHMS W (dochaT-HOH W H3YyYEHHE MPU3HAKOB HX
NPOTEKaHMs, B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHCJIOTHI C MEIbIO (BO3MOKHO
HCIIOIb30BaHHE BHJICOMATEPHAIIOB), M3YyYEHHE MOJIC/IEH KPUCTAUIMYECKHUX PpelIETOK ajimasa,
rpaduTa, QyiepeHa, O3HAaKOMJIGHHE C [POLIECCOM ajICOPOLMH  PACTBOPEHHBIX BELIECTB
AKTHUBHPOBAHHBIM YIJIEM H YCTPOHCTBOM IIPOTHBOrasa, IMojy4yeHHe, COOMpaHHe, paciio3HaBaHue
H H3YYCHHE CBOMCTB YIJICKHCIIOIO Ia3a, [POBE/ICHHE KAa4eCTBEHHBIX peaklMH Ha KapOoHaT W
CHJIMKQT-HOHBbl M H3YyY€HHE I[IPH3HAKOB HMX [IPOTEKAHMs, O3HAKOMJIGHHE C IMPOAYKIIHEH
CHJIMKATHOW IMPOMBIIIJICHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX 3a1au 1o Teme «Bakueiiume
HCMClallllbl 1 UX COC/IMHEHUN ).



Metaniel u ux coeannenns

O0was xapakTepucTHKa XUMHUYECKUX JJICMCHTOB — META/ZIOB Ha OCHOBAHHH WX
fonoxkenus B [lepuoanyeckoit cucteMe XuMmuyeckix dJieMenToB JI. Y. Menneneesa u CTPOCHHS
atoMoB. CTpoeHHe MeTannoB. MeTamTHyeckas CBA3b M METal/IMYeCKas KpPHCTa/LIHYecKas
PelIETKA. DIeKTPOXUMHYECKHiT PNl HANPSDKCHHH MeTalnoB. MU3MYECKHe M XHMHYeCKie
CBOHCTBa MeTa/uioB. ObIIHe CrocoOb! HOJIYHqCHHS MeTaLIoB. [loHATHE O KOpPpO3MH MeTaslios.
OCHOBHbIE CITOCOOBI 3aIIMTHI HX OT KOPPO3HH. CIIIaBbI (cTanb, 4yryH, mopamoMuHuii, OpoH3a) u
HX IIPHMCHEHHE B OBITY H NPOMBIILICHHOCTH.

[lenounsie MeTammb: nonoxkeHue B [lepuosmyeckoii cucteme xummueckux JJIEMEHTOB [].
H. Menzeneesa, crpoenue mux aTOMOB, HaXOXK/IeHHE B IpHpoje. DU3HYECKHE H XHMHUYECKHE
CBOMCTBA (Ha NpHMepe HATPHS U Kajust). OKCHIbI U THAPOKCH/IBI HaTpHs U Kamus. [Ipumenenue
IIIE€JIOYHBIX METAJIOB U X COCIHHEHHMIA.

[llenoynosemenbuble Metamasl Maruuii u Kanbuui: nonokenne B Ilepuommnueckoii
CHCTCME XHMHYECKHX 3j1eMeHToB J[. U. Menneneesa, crpoenue mx aTOMOB, HaXOXkJICHHE B
npupoze. PHU3nYECKHe H XMMHYECKHe CBOHCTBA MAIHHS M Kanbuus. Baxseilmue coenmnenns
KaJIbIIHs (OKCHJL, THAPOKCHI, o). JKECTKOCTh BOJIbI H CIIOCOOBI €€ yCTpaHeHHUs.

AJIIOMMHHIA: T10J10KeHKe B [lepuonmnueckoii cucreme xummueckux aleMeHToB J]. W.
Menzeneesa, crpoenne atoma, HAXOXK/ICHHE B pUpoe. DU3HYECKHE H XHMHYECKHE CBONCTBA
ATIOMMHHS. AMDOTEpHBIE CBOHCTBA OKCHIA 1 THIIPOKCHIA ATTFOMHUHHSI.

Keneso: mnonoxenue B Ilepuonmnyeckoii cucreme xumuueckux siemMeHToB J[. W.
Menzeneesa, crpoenne aroma, HAXOXW/ICHHE B npUpoJe. PDU3HYECKHE H XHMHYECKHE CBOHCTBA
Kenesa. OKCHIBL, THAPOKCHIBI M COJH JKele3a (I) u sxenesa (Ill), ux cocras, croiicTa i
NOJIyYeHHE.

Xumuueckuit sxcnepumenms:

O3HAKOMJICHHE C 00pasluaMH MeTAlOB M CILIABOB, HX (usnyeckumu  cBoiicTBaMy.
H3YYCHHC pe3y/IbTaTOB KOPPO3HH METAIOB (BO3MOYKHO HCII0JIb30BAHHE BHEOMATEpPHAIIOR),
OCOOCHHOCTEH B3aMMOICHCTBHS OKCHIa KQJIBLIHS H HATPHS C BOJIOH (BO3MOXKHO HCIIO/Ib30BAHHE
BH/ICOMATEpHAJIOB), HMCCIICIOBAHUE CBOMCTB IKECTKOM BOJIbI, NpOIIECCA TOpEeHHsl Keje3a B
KHCIIOPO/Ie  (BO3MOXKHO — HCHOJIb30BAHHE BH/ICOMATCPHAJIOB),  MPHU3HAKOB  MPOTEKAHHs
Ka9CCTBCHHBIX PCAKIMA HA MOHBI: MArHHs, KaJbLIUs. AIIOMHHHSA, IMHKA, xene3a (II) u xenesa
(IID). mean (I1), nabmonenue u omucanme MPOLECCOB OKpAlUMBAHHS ILIAMEHH HOHAMH HATDHSI.
KaJIHg U KaJIblMs (BO3MOXKHO MCIIOJIB30BAHHE BH/ICOMATEPHATIOB), HCC/IEI0BaHHE aM(pOTEPHbIX
CBOMCTB IMJIPOKCH 1A ATFOMUHUS H FHIIPOKCHIA IMHKA, PELICHHE IKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BaxHekHIme MeTauIbl M HX COe/TMHEHUSY .

XHMHS M OKpYKaromas cpeaa

Bemecrsa u mMarepuasisi B mosceHeBHOM KU3HK denoBeka. besonacHoe ucnonpzosanue
BCIICCTB M XHMHYECKHX peakuuii B ObiTy. IlepBas momorms IPpH XHMHYECKHX OXKOrax u
OTpaBJICHHSIX.

XuMHYecKOe 3arps3HeHne OKPYXKAIOWICH Cpe/ibl (IpejiesibHas J0mycTHMAs KOHIIEHTpaIus
Beluects, nanee — [1/1K). Posb XiMuu B pernenun sko10rnueckux npooeM.

Xumuueckuii yxcnepumenm:

H3y4eHHe 00pa3LoB MaTEPUANIOB (CTEKIO, CILIABLI METAJIJIOB, [10JIHMEPHbIE MaTEPHAIIbI ).

Mesicnpeomemnusie censu

Peanusaims MexnpenMernbix cpsieii [IpH U3YH4ECHHH XHMHH B 9 KJlacce OCYyLIeCTBISeTCs
4€pE3  HCIOJIb30BaHHE Kak OOIMX CCTCCTBCHHO-HAYYHBIX IIOHATHH, TaK M [OHSTHIL
ABJIAKOIIUXCS CHCTEMHBIMH JUTSA OTJAEIBbHBIX HNpCcIaIMeETOB ECT(‘,‘CTBGHHO--Hay'-IHOI'O LHKI1A.



OO1me ecTecTBeHHO-HAYUHbIE MOHSTHS: HayuHbIH (aKkT, rUmoTe3a, 3aKoH. TEOpHsl,
dHAM3.  CHHTE3,  KIaCCHQMKAIMS,  [EePHOAHYHOCTD, HaOJIIOJIEHHe,  HKCHEPHMEHT.
MOJIC/IHPOBAHHE, U3MEPEHUE, MO/IE/Ib, SIBJICHHE, MAPHUKOBbIIA 2 deKT, TeXHOIOrMS, MaTepHATLI.

Dusnka: Marepus, artom, J/IEKTPOH, NpPOTOH, HEHTPOH, MOH, HYKIMI, H30TOIbL.
PA/IMOAKTHBHOCTb, ~ MOIICKYJIA, JIEKTPHYECKHH  3apsi, [IPOBOJIHMKH,  MOJIYIIPOBOIHHUKH.
AHDIIEKTPHKH, (DOTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoOe COCTOSSHHE BEIIECTBA, a3,
PacTBOp, pacTBOPUMOCTb, KPHCTALIMYECKas pPEIIETKA, CIIaBbl, usnyeckue BemmumHbL.
C/AMHHIbI U3MEPEHHUSI, KOCMHYECKOE POCTPAHCTBRO, IIAHETHI, 3BE31b1, Cosnue.

buosorusi: dorocuures, apixanmue, Onocepa, dKocHcTeMa, MHHepaTbHbIE ya00peHus,
MHKPOSJICMEHTBI, MAKPOJJIEMEHTBI, [TUTATE/IbHBIE BEIIECTRA.

['eorpadmus:  armocepa, THApOC(Eepa, MHHEpaibl, TOPHBIC NOPOJIbl,  MOJIE3HBIE
HCKOIIaeMble, TOILIMBO, BOJHBIE PECYPCHI.



[LIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TTPOIPAMMBI 10 XUMHH HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMSI

JIMMHOCTHBIE PE3VJIbTATHI

JIHYHOCTHBIE pe3yIbTaThl OCBOEHHSI MPOIPAMMBI  OCHOBHOIO OBLIEro oOpazoBaHus
AOCTHTAIOTCS B X01¢ 00yUCHHsI XHMHH B €IMHCTBE YYeOHOH M BOCIIUTATENbHOMN e TebHOCTH B
COOTBETCTBHM ¢ TPaJAMUMOHHBIMH  DOCCHHCKHMH  COLMOKYIbTYPHBIMH M JIyXOBHO-
HPABCTBCHHBIMH 1ICHHOCTSIMH, NPHHATBIMH B OOIIECTBE NpPAaBHIAMH W HOPMAMHM [OBEICHHS 1
CIOCOOCTBYIOT NMPOLIECCaM CAMONO3HAHHMS, CAMOPA3BHTHS M COIHATH3AIINMI o0yyarommxcsi.

JIAYHOCTHBIE pe3ysbTaThl OTPAXKAIOT TOTOBHOCTD 00Yy4alOIMKUXCs  PYKOBOICTBOBATHCS
CHCTEMOH MO3HTHBHBIX LEHHOCTHBIX OPUEHTAUMH M PACHIMPEHHE OMBITA JCSTEIbHOCTH Ha of
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOr0 BOCTIHTAHHS:

LICHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY U Hay4yHOMY
HAC/ICIMIO, TOHHMAHHS 3HAYCHUS XMMUYECKOH HAyKH B JKM3HH COBPEMEHHOIO OOLICCTBA.
CMOCOOHOCTH BJIAIETh J0CTOBEPHON HHMOpMALHEl o MEPEIOBLIX JOCTHKEHHSX M OTKPBITHAX
MHPOBOH H OTEYECTBEHHON XHMHH, 3aHHTEPECOBAHHOCTH B Hay4HbIX 3HaHUAX 00 ycTpoiicTBe
MHpa ¥ o011ecTBa;

2) rpa/aHCKOr0 BOCIIHTAHHS:

MPCACTABJICHHA O COLIHATBHBIX HOPMAax M IPaBHJIAX MEXIHYHOCTHBIX OTHOIUCHHII B
KOJIJIEKTHRBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO  MOJIE3HOM,
y4eOHO-HCCIIe10BATEbCKOM, TBOPYECKOH M JPYrMX BHIax JCATEIbBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOH COBMECTHOM J€SITEILHOCTH [IPH BBINOTHEHHH Y4eOHBIX, ITO3HABATE/ILHBIX 33,144,
BBIITOJHEHHH  XMMHYECKHX OKCIICPHMEHTOB, CO3/IaHHH Y4eGHBIX IPOEKTOB, CTpEMJICHHS K
B3aUMOIIOHUMAHHIO M B3aHMOIIOMOLIM B IPOLECCEe ITOH y4eOHOH AesTebHOCTH. FOTOBHOCTH
OLCHHBATL CBOC TOBEJICHHE W MOCTYNKH CBOHX TOBApHINEH C MO3MIMHU HPaBCTBEHHBIX H
TIpaBOBBLIX HOPM C yYETOM OCO3HAHMS MOCIIEICTBUH TOCTYIKOB:

3) HEHHOCTH HAYYHOI'0 NO3HAHHSA:

MHPOBO33PCHYCCKHE  NPEICTABJICHHS O  BENIECTBE W XHMHYECKOH  peaKiMH.
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Da3sBHUTHS HAyKH H COCTaBJIAIOIIHC OCHOBY LIS
TTOHUMAHUSL  CYLIHOCTH  HAyYHOH  KapTHHBI ~ MHpa, [IPEACTABICHHS 00  OCHOBHBIX
3aKOHOMCPHOCTSAX PasBUTHs MPUPO/IBI, B3AHMOCBA3SIX Ye/OBEKA C NPHPOIHOH Cpeoii, o po.in
XHMHH B IIO3HAHHH ITHX 3aKOHOMEPHOCTEH;

MTO3HABATC/IbHBIC MOTHMBBI, HAIPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUH 10 XUMHH.
HEOOXOMMbIC /ISl OOBACHCHHS HAOIMIONACMBIX [POLIECCOB M SIBJICHUH, TO3HABATE/ILHOM,
HH(pOPMAIHOHHON H YHTATENbCKOH KYJIBTYPBI, B TOM YHC/IE HAaBBIKOB CaMOCTOATE/ILHOH padoThI
C y4eOHBIMHM TEKCTAaMH, CIIPABOYHOM JIMTEPaTYpOii, JOCTYITHBIMH TEXHHUYECKHMH CpEJICTBAMH
HH(POPMALIHOHHBIX TEXHOIOTHii;

HHTEPEC K OOYYCHHIO W MO3HAHMIO, JIHOO03HATENBHOCTD, TOTOBHOCTh H CIOCOGHOCTH K
caMo0Opa30BaHUIO, TIPOEKTHON M HCCIIEI0BATEIbCKOI JICATEIPHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPABJICHHOCTH H YPOBHS O0Y4eHHs B JaIbHEHIIIEM:

4) GOpMHPOBaHHS KYJILTYPbI 310POBbS:

OCO3HAHHE  HCHHOCTH JKM3HM, OTBETCTBCHHOIO OTHONICHHS K CBOEMY 3/0POBbIO,
YCTAHOBKH Ha 3/0pOBbIH 00pa3 KH3HH, OCO3HAHHE MOCICACTBHH M HENPHSTHE BpEHBIX
NPHUBBIYEK (YNOTpeOIeH s ATKOroyis, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COGIIIONCHHS



paBul OE30MACHOCTH MPH OOPALICHHH ¢ XHMHYECKHMH BEIIECTBAMH B OBITY U peaibHOM
KU3HHU,

5) TpyaoBoro BocnuTaHus:

HHTEPEC K MPAKTHYECKOMY H3YYCHHIO NPOGECCHH M TPy/1a pa3iudHOro poja, YBakeHue K
Tpyly W pe3yIbTaTaM TPYIOBOH /ESTE/IbHOCTH, B TOM 4HCIE HAa OCHOBE [IPHMEHEHHs
MPCAMETHBIX  3HAHWH 10 XHMHH, OCO3HAHHBIH BBIOOP MHIMBHIYAILHOM TPaeKTOPHH
NPOJIOJKEHUs 00pasoBaHMs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMH.
OOIIECTBEHHBIX HHTEPECOB H MOTPEOHOCTEH, YCIEIIHOMN NPOpECCHOHAILHON JESATEIbHOCTH
Pa3BUTHA HEOOXOMMBIX YMEHHH, TOTOBHOCTh aal THPOBATBCS B PO(ECCHOHATBHOI cpene;

6) 5K0/10rH4€CKOr0 BOCIIHTAHHA:

OKOJIOTHYECKH 11€71ec000pa3Hoe OTHOLICHHE K NPHPOJIE KaK HCTOYHHKY JKH3HH Ha 3emJie.
OCHOBE €€ CYIICCTBOBaHMS, [IOHHMaHHE LIEHHOCTH 3J0POBOTO H 0E30MACHOr0 oOpasa KH3HH,
OTBETCTBCHHOE OTHOUICHHE K COOCTBEHHOMY (H3HYECKOMY M MCHXHYECKOMY 3JI0POBLIO,
OCO3HAHHME ICHHOCTH COOITIOICHUS IPaBHJI GE30MIACHOTO TIOBEICHHS IPH PaBoTe ¢ BEIIECTBAMH.
a TAKXKE B CHTYALUsIX, YIPOKAIOIIHX 3/I0POBBIO H XKHU3HH JIIOJCH;

CIIOCOOHOCTH TNPHUMEHATH 3HAHHS, [0JyYaeMble MpH H3YYCHHH XHMHH, Ul pelICHH
3a/1a4, CBA3AHHBIX C OKPYXKAIOLIEH NPUPOIAHOH CPE/IOH, JUISl IOBBILLICHUS YPOBHS dKOJIOrHYECKOii
KYJIBTYPBI, OCO3HAHHMS I700ATBHOIO XapakTepa KOJOrHYECKHX MpobieM H myTei ux peLICHUSA
MOCPEICTBOM METO/I0B XHMHH, JKOJIOTHYECKOTO MBIIIIEHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B
T103HABaTE/IbHOH, KOMMYHHKATHBHOMH M COIMAIBHOM TIpaKkTHKeE.

METAIIPEIMETHBIE PE3VJIbTATbI

B cocraBe MertanpenMeTHBIX pe3ybTaTOB BBIAEISIOT 3HAYMMBIC JUTS (opMHpOBaHuUs
MHPOBO33peHHs OOLICHAYYHbIC MOHSTHS (3aKOH, TEOPHs, NPHHLMIL, THIOTE3a, taxT, cucrema,
[IPOLECC, SKCIIEPUMEHT H JIPYTroe.), KOTOPBIE HMCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbIX yUeOHBIX
[IpEIMETAX U TIO3BOJISIOT HA OCHOBE 3HAHWH M3 3TUX NPEJMETOB HOPMHPOBATH NPEJICTABICHHE O
LEJIOCTHOH HAaYYHOH KapTHHE MMpa, W YHHBEpCaIbHbIC yueOHBIC JEHCTBHS (mo3HaBaTebHBIE,
KOMMYHHKATHBHbIC, PErYJISTHBHbIC), KOTOPble 00ECNEeYHBAIOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOATEIbHOMY I1JIAHUPOBAHHUIO U OCYIIECTBICHUIO YUeOHOM /IS TEIILHOCTH.

Ilo3naBaTebHBIC yHHBepPCAIbHBIE YUeOHbIe 1elicTBUS

ba3zoBbie Jloruueckue aefcTBus:

VMEHHSA HCHOJL30BaAThH ﬂpHéMbI JIOFHYCCKOIr0 MBILIJICHHA IpH OCBOCHHH 3HaHW:
PacKpeIBaTh  CMBICI  XMMHYECKHX IIOHSTHH (BBLAENATH WX  XapaKTepHble MPH3HAKH,
YCTaHABJIMBATh B3aUMOCBSA3b C JPYTHMH MOHATHAMHM), HCIIOJIB30BATh MOHSATHS JUIS OOBSCHEHHS
OTACNbHBIX (AaKTOB M SBJICHHH, BBHIOMpPAaTh OCHOBAHHS M KPUTEPHH JUIS KJ1acCHpHUKaIMK
XUMHYCCKHUX BCLICCTB H XMMHUYCCKUX PEAKIMH, YCTaHABINBATh IPHYMHHO-C/ICCTBEHHBIC CBSI3H
MEXKly OOBEKTAMH M3Y4ECHHS, CTPOHTH JIOTHYECKHE PACCyIKICHHS (MHIYKTHBHBIE, JICYKTHBHBIE,
110 @HAJIOIMH ), JIeIaTh BBIBO/IbI H 3aKJIIOUCHUS;

YMCHHE MPHUMCHATH B 1pOIECCe MO3HAHUS MOHATHS (IIPEIMETHBIE U METAIpPEIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJENM, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATEH IIIHPOKO
[IpHMCHACMbIC B XHMHH MOJIC/IbHBIC NPE/ICTABICHUS — XHMHYECKHH 3HAK (CHMBOJ JJIEMEHTA).
XHMHYECKass (OpMysia M ypaBHEHHE XHMHYCCKOH pEakiMM — [PH pelleHHH y4yeOHo-
[IO3HABATC/IPHBIX ~ 3a/a4, C YYETOM OTHX MOJEIBHBIX I[PEACTABACHHH  BBIABJIATH W
XapaKTCpH30BaTh CYLICCTBCHHBIC NMPH3HAKH M3Y4aeMbIX OOBEKTOB — XMMMYECKHX BEIIECTB M
XHMHYECKHX PEaKIMH, BBISBISATH OOLIME 3aKOHOMEPHOCTH, NMPMYHMHHO-CJIEACTBEHHbIC CBA3M M
IPOTUBOPEYHSI B H3y4aEeMBbIX MPOLIECCaX U SBICHHUSX.

basoBbie nccie10BaTe/ibcKHe 1€HCTBHS:



YMEHHE MCI0JIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAayeCTBE MHCTPyMEHTa II03HAHMs, a
TAKXKEC B KauyeCTBE OCHOBbI /Ul (OPMHPOBAHHMS THIOTE3BI IO IPOBEPKE MPABHIILHOCTH
BBICKA3bIBAEMBIX CYIK/IEHHH

NpUOOPETEHHe ONbITA MO TMJIAHUPOBAHMIO, OPTraHM3ALMH M TMPOBEICHHIO YUCHHUYECKHX
JKCIIEPUMEHTOB, YMEHHE HaO/I01aTh 3a XOJIOM IPOIIEcca, CaMOCTOSTENBLHO TIPOTrHO3HPOBATD €10
pe3yibTar, (GopmyaupoBaTh 00OOLIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEJEHHOIO OIbITA,
MCCJIEI0BAHUSA, COCTABIATh OTUET O MPOJIeIaHHOM padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BbIOHpaTh, aHATH3UPOBATh U HHTEPIIPETHPOBATH HHPOPMALIUIO PA3IHYHBIX BHI0B
W GOpM NpEJICTABIIEHHS, TIOTY4aeMyIO W3 Pa3HBIX HCTOYHHKOB (Hay4HO-MOMYJISpHas JHTEpaTypa
XHMHYECKOr0  COJCpXKaHHs, CIpaBOYHbIE I10COOMA, pecypcbl MHTepHeTa), KPHTHYECKH
OLIEHHBATh IIPOTHBOPEYMBYIO H HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSITh Pa3InYHbIe METO/IbI M 3AIIPOCHI IIPH NIOUCKE U 0TOOpe HHDOPMAIIMH U
COOTBETCTBYIOIIHMX JIaHHBIX, HEOOXOMMBIX JUIS BHITIOJHEHHUS Y4eOHBIX M [103HABATEIBHBIX 3a/1a4
ONpPE/ICIEHHOr0 THMA, NPHOOPETEHHE OmbITa B 00JACTH HCNOJIb30BaHHS HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIA/ICHHE KYJIbTYPOH aKTMBHOIO MCIOJIb30BAHUS Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEILHO BbLIOMpATh ONTUMAIBHYIO (OPMY IpeICTaB/IeHUs
HHQOPMALIMK M MIUTIOCTPHPOBATH PEIIacMble 3a/[a4d HECJIOKHBIMH CXEMaMH, IMarpaMMami.
ApyruMu Gopmamu rpaduKH U HX KOMOHHAIMAMH;

YMEHHE HCIIO/Ib30BaTh M aHAJIM3HPOBATh B Ipolecce Y4eOHOM M HCCIIE0BATEIbCKOMH
ACSATEIIbHOCTH HHPOPMAILIHIO O BIHAHHH ITPOMBIILICHHOCTH, CEIBCKOIO X035HCTBA H TPAHCIIOPTa
Ha COCTOSHHE OKPY’KAIOIIEH IPUPOJIHOM Cpe/Ibl.

KomMMyHHKaTHBHbIE YyHHBepCAIbHbIE yueOHble 1elicTBHS:

YMEHHsl 3a/aBaTh BONPOCHl (B XOA€ JHaiora M (WJIH) JHCKYCCHH) 10 CYIIECTBY
o0cyxnaeMol  TeMbl, (OPMYIHPOBATH CBOHM IPEIOKEHHS OTHOCHTEIBHO BBIMOIHEHHUS
[Ipe/UIOKEHHOM 3a/1a4u;

YMEHHs IIPEJICTABIIATD MOJIYYCHHBIE PE3y/IbTaThl I03HABATEILHOM AESTEIBHOCTH B YCTHBIX
H TNHMCbMEHHBIX TEKCTaX; [e/laTh MPE3CHTALUIO pE3YyJbTAaTOB BBHIMOJIHEHHS XHMHUYECKOI'O
SKCIepUMenTa (J1abopaTopHOro omneita, J1abopaToOpHOH pabOTHl MO HMCCIENOBAHUIO CBOWCTB
BEILECTB, yueOHOIro 1poeKTa);

YMEHHSI yueOHOro COTpYJAHHYECTBA CO CBEPCTHHKAMH B COBMCCTHOMH IMO3HABATEILHOH M
MCCJICI0BATE/IBCKON I€ATEIbHOCTH NPH PELICHHH BO3HHKAIOUIMX MPOOJeM HAa OCHOBE yuéTa
OOIIMX MHTEPECOB M COIJIACOBAHMS TMO3HLMH (00CYKIeHHsS, OOMEH MHEHHSIMH, «MO3IOBBIC
IITYPMBI», KOOPJAHHAIIUSI COBMECTHBIX JEHCTBUH, OIIpe/ieIeHHe KPUTEPHUEB 0 OLEHKE KauecTBa
BBIIIOJIHEHHOM padoThl U JIpyrue).

PeryasituBHbIe yHHBepCca/IbHbIE YueOHbIe 1eHCTBHA:

YMEHHE CaMOCTOSTENILHO OIPEIE/IATh LEIU JACITeNbHOCTH, IUIAHHPOBATh, OCYIECTRIIATD.,
KOHTPOJMPOBaTh M IIPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOKO JEATENbHOCTH, BBIOMPATH
HauOonee sddexTuBHBIE CrOCOObI  pelleHHst Y4eOHBIX M I[103HABATENBHBIX  3a/ad.
CAMOCTOSATE/IbHO COCTABJISATH MJIM KOPPEKTHPOBATH IPE/UIOKEHHBIH alrOpUT™M JCHCTBHI MpH
BBIIIOJIHEHUH 3a/laHui ¢ Y4€TOM IOJIYyYEeHMs HOBBIX 3HAaHMH 00 H3y4yaeMbIX OObEKTax —
BEIIECTBAX H PEaKIIMsX, OLEHUBATh COOTBETCTBHE IOJIYUEHHOrO pe3yJibTara 3asBICHHON IC/IH.
YMEHHE UCIOJIb30BaTh H aHAJTH3HPOBATh KOHTEKCTBI, Mpe/IlaraeMbie B YCIIOBHH 3a1aHMH.

INPEJIMETHBIE PE3YJIbTATbI

B cocraBe mnpeaIMeTHBIX pe3yJIbTaTOB 10 OCBOEHHIO 00S3aTEBLHOIO COACPKAHMS,
YCTAHOBJIICHHOIO  JIAHHOK  (cicpalibHOM  pa0oyeil  11por paMMOM,  BbUIEJISIOT.  OCBUEHHbIE



00y4alOUMMHCS HAy4HbIE 3HAHHMS, YMEHHS H CIOCOObI JICHCTBHH, creuuduyeckue s
NPEMETHOH 00/1acTH «XUMHsI», BUIBI JEATEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHMS. €ro
HHTEPNPETALMH, IPEOOPA3OBAHUIO M IPUMEHEHHIO B PA3THUHBIX YYeGHBIX U HOBBIX CUTYalUsX.

K koHuy oOyuenns B 8 kiacce npeameTHble pe3y/bTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTPaXaTh CHOPMHPOBAHHOCTD Y 00YYAIOIMIUXCS YMEHHI:

PAacCKphIBATh CMBICII OCHOBHBIX XHMHYECKHX MOHATHH: aTOM, MOJIEKYJIa, XHMHYECKHi
JNEMEHT,  NPOCTOC  BEIIECTBO, CIIOJKHOE BEWIECTBO, CMeCh (OJHOPOAHAS M
HEO/IHOPO/IHAs), BAICHTHOCTh, OTHOCHTENBHAS ATOMHAS M MOJICKYJISPHAS MAacca.
KOJIMYECTBO BELIECTBA, MOJIb, MOJISPHAs Macca, MaccoBas [0S XHMHUECKOro
JJICMCHTA B COCIAMHCHHH, MOJSAPHBIH OOBEM, OKCHJ, KHMCIOTA, OCHOBAHHE. COJIb.
YIEKTPOOTPHIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMHYECKash peaKiusl, KiaccuduKarus
PEaKLHH: PEaKIHU COeIMHEHHS, PEAKIIMH PA3IOKEHHS, PEaKIIHH 3aMelleHHUs, peakiuu
0OMeHa, 9K30- U SHIOTEPMHYCCKHE PEAKIMH, TETIOBOH hdeKT peakiHHu, 11po atoma,
JICKTPOHHBIH CI/IOH aToMa, aTOMHas OpOMTailb, PAJMYC aTOMa, XMMHUECKAs CBS3b.
NOJIsipHast ¥ HENOJIApHAas KOBAICHTHAs CBSi3b, MOHHAS CBA3b, MOH, KATHOH. aHHOH.
PacTBOp, MaccoBast J10.14 BEIIECTBA (IPOLICHTHAS KOHLEHTPAIUS) B pacTBOPE;
HJTIOCTPHPOBATE  B3aUMOCBSA3b OCHOBHBIX XHMHYECKHX MOHSATHH M NPUMEHSTH JTH
MOHATHUS IIPH OMHCAHMHU BEILECTB H X MPEBpPAILCHHIA;

HCIIO/Ib30BATh  XHMMYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (OPMYJ BEILIECTB |
YPaBHEHHH XUMUYECKHX PEaKI[Hii;

OMNPEJCJIATh BAICHTHOCTL ATOMOB JJIEMEHTOB B OMHApPHBIX COEAMHEHHSX. CTEICHD
OKHCIICHHS DJIEMEHTOB B OWHApPHBIX COCAMHEHMSX, MPUHAUICKHOCTH BEIIECTB K
ONpeJICIEHHOMY ~ KJIacCy COCTMHEHHMH 10 (opMysiaM, BHI XMMHUYECKOH CBS3H
(KOBaJIEHTHAst M HOHHAs) B HEOPraHHYECKHX COEIMHEHHSX

packpeiBath cMmbica [lepuoanueckoro 3akona J|. U. Menjeneesa: JEMOHCTPUPOBATH
[IOHHMaHHE MEPHOIMYECKON 3aBHCUMOCTH CBOMCTB XHMMYECKHX SJIEMEHTOB OT HX
nonoxenus B Ilepuoanyeckoit cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTE.
MOCTOSHCTBA COCTABA, ATOMHO--MOJICKY/IAPHOTO Y4EHHMSI, 3aKOHa ABOTrajipo;
ONMHCBIBATL W  XapaKTepu3oBaTh Tabiu4Hylo Qopmy I[lepuonnueckoii cuctembl
XUMHYECKHX DJIEMCHTOB: pasjiMyaTh MOHATHS «rJIaBHas mojarpynna (A-rpynna)» u
«noboynas noarpynna (b-rpynma)», Manble W GOIbIIHE MEPHOIbl, COOTHOCHTH
0003Ha4YeHNs, KOTOpble HMeIOTCs B Tabuue «[lepHoandeckas CHCTEMa XHMHUCCKHX
onemenToB JI. M. MenzeneeBa» ¢ 4MCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS ATOMOB
XHMHYCCKHX OJIEMEHTOB (COCTaB M 3apsjl si7pa, oOllee YHCIO 3JIEKTPOHOB M
pacnpesiesieHue HX 110 JIEKTPOHHBIM CIIOSM);

KJIacCHUUMPOBATh XHMHYECKHE JIEMEHThI, HEOPraHHYECKUE BEIIECTBA, XHMHUCCKHE
PEAKIHHK ([0 YMCIY M COCTABY YYaCTBYIOLIMX B PEAaKIHH BEIIECTB, IO TEIJIOBOMY
dbdekry);

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHMHYECKHE CBOKMCTBA BEIIECTB Pa3IMYHbIX
KJIacCOB,  NOATBEPXK/ass  ONHCAHHWE [PUMEPaMH  MOJICKYJISIPHBIX  ypaBHEHHI
COOTBETCTBYIOLIUX XUMHYECKHX peaxunﬁ:

MPOrHO3HPOBaTh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOIO COCTABA.
BO3MOJKHOCTH MPOTEKAHHUS XMMHYECKHUX IPEBPALIEHHH B Pa3/IM4HBIX YCIOBHSIX;
BBIYHCJIATE OTHOCHTE/IbHYIO MOJICKYJISPHYIO H MOJISIDHYIO Macchl BEIECTB, MACCOBYIO
JIOJTKO XHMHYECKOro 3JieMeHTa 1o d)opmyne COCAHHEHHA, MAaCCOBYIO IO BEIICCTBA B
pacTBope, POBOUTH PACYETHI 10 YPABHEHHIO XMMHYECKOM peakIMu;



[IPUMCHATH OCHOBHBIC OIECPALIMH MBICIUTEILHON JEATEIbHOCTH — aHaJIW3 H CHHTES.
CpaBHEHHE, 0000IIEHHE, CHCTEMATH3AINIO, KIACCH(HUKALNIO, BBISBIICHUE NIPHYUHHO-
-CJIEJICTBEHHBIX CBS3€H — JUIS M3YYCHHsI CBOMCTB BEIIECTB M XHMHMUECKHX peakLui,
CCTCCTBCHHO-HAYYHbIC ~ MCTOABI  NO3HAHWS  —  HaOmojeHHEe,  M3MEpeHHe.
MOJIEJIMPOBAHHUE, IKCIIEPUMEHT (pealbHbIi H MBICICHHBIH );

CJIe1oBaTk  MpaBHIIaM  110/1b30BAHUS  XHMHYECKOH mocynod ®  J1abopaTopHbIM
00opyn0BaHHEM, a TakKe MpaBHIaM OOpAIlEHHS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHAMH MO BBINOJHEHHIO J1aA00PaTOPHBIX XMMHYECKHX OIIBITOB IO MOTYYSHHIO
M COOMpaHMIO ra3000pasHBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), IIPUTOTOBIICHUIO
PacTBOPOB C ONPEeIEHHON MacCOBOH 10JIeH PaCTBOPEHHOIO BEIECTRA, [IJIAHUPOBATD
H TPOBOUTH XUMHYECKHE SKCIICPUMEHTBI 10 PACIO3HABAHUIO PACTBOPOB IEIOYeH H
KHCJIOT ¢ TIOMOLIBIO HH/MKATOPOB (J1akMyC, eHoIpTaneHH, METHIOPaHIK H APYrHe).

K koHuy oOyuenus B 9 Kiacce npeaMeTHble pe3yibTaThl Ha GAa30BOM YPOBHE JI0JIKHbI
OTpaXkaTh CHOPMUPOBAHHOCTE y OOYUAIOIINXCS YMEHHIA:

PACKpbIBATh CMBIC] OCHOBHBIX XHMHYECKHX MOHATHH: XMMHYECKHH JJIEMEHT, aToMm,
MOJIEKyJ1a, HOH, KaTHOH, aHHOH, [IPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAIICHTHOCTD.
JIEKTPOOTPHIATEIIHOCTD, CTCIICHb OKHCJICHHs, XMMHYECKas PEeaKiMs, XHMHYecKas
CBsA3b, TCILIOBOH (EKT peakiuu, MOIb, MOISAPHBINH 00bEM, pacTBOP, 3JIEKTPOIHTEI,
HEOJICKTPOJIMTBI,  JJICKTPOJIMTHYECKAs JIMCCOLIMALIMS, pPeaKlM¥ MOHHOIO 0OMeHa.
KaTau3aTop, XHMHYCCKOE paBHOBECHE, OOpaTHMble M HeoOpaTHMble peakiuH,
OKHCJIUTE/IbHO-BOCCTAHOBHTEIIBHBIC ~ PEaKIHM,  OKHCIHMTENb,  BOCCTAHOBMUTEIb.
OKHCJICHHC M BOCCTAHOBIICHHE, QLIOTPONHUS, aM(OTEPHOCTb, XMUMHUYECKas CBS3b
(KOBaJICHTHAst, HOHHAs, METALIHYECKas), KPHUCTaLIHYecKas peléTka, Kopposus
METAIUIOB, CILIaBbl, CKOPOCTb XHMHYCCKOH pEaKIUHMH, MPEeAENbHO IOMYCTHMAas
koHueHTpauus [1JIK Bemectsa;

H/UIIOCTPHPOBATL B3aMMOCBSA3b OCHOBHBIX XMMHMYECKHX MOHSTHH H IIPUMEHSATH ITH
TIOHATHSA TIPH OIIMCAHUH BEIIECTB H UX IPEBPAIlEHHUIA;

HCIIOJIB30BaTh XHMHYECKYIO CHMBOIIMKY JUIS COCTaBJeHHS (OPMYsl BEINECTB W
YPaBHEHHH XUMHUYECKHX PEaKIIHii;

ONpEAC/ISATE  BAICHTHOCTH M CTENEHb OKHUCIACHHS XHMHYECKMX OJIEMEHTOB B
COCIMHCHHUSX PA3IMYHOrO COCTaBA, MPHHAUIEKHOCTh BEIUECTB K ONpPEACIEHHOMY
KJIacCy COCIMHEHHH 10 (GopMysaM, BHI XUMHYECKOH CBSI3M (KOBAJIEHTHAS, MOHHAS.
METaUIMYeCKas) B HEOPraHHYeCKHX COCIMHEHMAX, 3aps] MOHA [0 XHMHYECKOM
(opmyJie, XapakTep cpejibl B BOAHBIX PACTBOPAX HEOPraHHYECKMX COETMHEHMIL, THII
KPHUCTAJUTHYECKOH PEIIETKH KOHKPETHOI'O BEIECTRA

packpeiBaTh cMmbicn llepuoanueckoro sakona JI. M. Menzieneesa u 1eMOHCTPHPOBATS
Cro INOHMMAHHE: ONMHKCHIBATh M XapaKTepu30BaTh Tabau4Hyo dopmy [lepuoauyeckoit
CHCTEMbl XHMHYECKHX 5JICMEHTOB: pa3jiMyaTh NOHSTHS «rjaBHas mnoarpynna (A-
rpynna)» u «mnobouHas noarpynna (B-rpynma)y, Mansle W GOJbIIHE [IEPHOIbI,
COOTHOCHTH 0003HAYEHHs, KOTOPbIE HMEIOTCS B [EPHOJHYECKOH TabiHie. ¢
YHCJIOBBIMH XapaKTePUCTUKAMH CTPOCHHs aTOMOB XHMHYECKHX JJIEMEHTOB (COCTAB M
3aps/l s/Ipa, oOIIee YHCIIO YIEKTPOHOB H PAcIpe/ie/IeHHe UX 110 SIEKTPOHHBIM CIIOSM),
OOBACHATL OOIIME 3aKOHOMEPHOCTH B HM3MEHEHMH CBOMCTB 3EMEHTOB M HX
COCIMHCHHH B Mpe/iesiax MajibIX MEPHOIOB H IJIABHBIX MOAIPYIN C YYETOM CTPOCHHS
HX aTOMOB;



KJIaCCH(UIMPOBATh XMMHYECKHE JIEMEHThI, HEOPraHHIECKHE BEIECTBA, XUMUUCCKHUE
PeaKlHH (10 YMCIYy M COCTABY YYaCTBYIOLIMX B PEaKIMH BEIIECTB, 110 TEILIOBOMY
2 dexTy, 10 U3MEHEHHIO CTeneHel OKUCIICHUS XMMHYECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (ONMHCHIBATH) OOLIME M CHEUH(DHUYECKHE XHMHYECKHE CBOHCTBA
TIPOCTBIX H CJIOKHBIX BEIICCTB, MOATBEPKAAs ONUCAHHE IIPUMEPAMH MOJIEKYIISIDHBIX U
HOHHBIX YPABHEHHH COOTBETCTBYIOLIMX XHMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHCHUS 3JICKTPOIMTHYECKON JIMCCONHAIIMH KUCIIOT, LIEJIOUEH M COJICH.
[OJIHBIC M COKPALICHHBIC YPABHCHUS PEAKIMH MOHHOTO 0OMEHA, YPaBHEHHS PeaKiiHii.
MIOATBEPAAIOINX  CYIICCTBOBAHHE TICHETHYECKOH CBSI3H MEXKIy BEIIECTBAMH
Pa3JIMYHbBIX KJIACCOB;

PACKpLIBATL  CYIIHOCTb OKMCJIMTE/IbHO-BOCCTAHOBHTEIBHBIX PEaKIHH T0CPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOIO OajlaHca 3THX peakiuii;

NPOrHO3WPOBaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
POTECKAHUS XMMHYECKHUX NPEBPAICHHH B Pa3IHYHBIX YCIOBUAX;

BBIYHMC/IATE OTHOCHTEIIbHYIO MOJIEKY/IAPHYIO U MOJIIDHYO MAacChl BELIECTB, MAcCOBYIO
J0JII0 XHMHYECKOT0 3JIEMEHTa 110 (OopMyJie COeHHEHHUs, MACCOBYIO JIOMIO BELeCTBA B
PacTBoOpe, MPOBOMTH PACHETHI 10 YPABHEHHIO XMMHYECKON peaKIuy;

coOmoaaTh TpaBUiIa TOJIL30BAHHS  XUMHYECKOM nocyjon u saboparopHbiM
obopyzoBaHHeM, a TaKke MpaBuia OOpALHHS C BELIECTBAMH B COOTBETCTBHH ¢
MHCTPYKUHSAMH I10 BbINOJIHEHHIO JAOOPATOPHBIX XHMHYECKHX OMBITOB 110 MOJTYYEHHIO
H COOMPaHHIO ra3000pa3HbIX BEIIECTB (AMMHAKA H YIJIEKHCIOT0 raza);

[IPOBOJIMTh PCAKIHH, MOATBEPXKIAIOLIHE KAYECTBEHHbIH COCTAB Pa3jIMYHbIX BEIECTB:
Pacro3HaBaTh OMNLITHBIM IyTEM XJIOPHI-, OPOMHI-, HOIMI-, KapOoHaT-, ochar-,
CHJIHKAT-, Cyab(ar-, I'MAPOKCHI-MOHbI, KATHOHBI AMMOHHMS M HOHBI H3YYEHHBIX
META/LIOB, IPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX HEOPraHWYECKHMX BEILECTB,
[IPUMEHSATH OCHOBHBIC OIICPAIIHH MBICJIUTEILHON JIEATEIbHOCTH — AQHAIW3 H CHHTE3.
CpaBHEHHE, O00OOIMICHHE, CHCTEMATH3AlMIO, BbISBIECHHE NPHYHHHO-CIIEACTBEHHBIX
CBSI3€H — JUI M3Y4YEHHs CBOMCTB BEIECTB W XHMHYECKHX peaKiHi, €CTEeCTBEHHO-
HayuHbIC =~ MCTOABI MO3HAHHA — HAONIOJICHHE, H3MEPeHHe, MO/IeHPOBaHHE,
SKCIIEPUMEHT (pealIbHbIH H MBICJICHHBIN ).
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