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IlosicHuTeILHAS 3aIUCKA

Pabouas mporpaMMa MmO XHMHM Ha YPOBEHb OCHOBHOIO OOINEro oOpa3oBaHHs ISt
obyuaroruxcs 8—9-x kimaccoB MBOY «Momnounenckas COIL» pa3paboTana B COOTBETCTBHH
¢ TpeOOBaHUAMM:

e @epaepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepaunny;

e mpukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O6 yrBepx)aecHUU GeaepaTbHOTO
rOCyJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJapTa  OCHOBHOTO  00IIero
00pazoBaHUs»,

o mpukaza Munnpocsemenus oT 18.05.2023 Ne 370 «O06 yTBep)acHUH (enaepaibHOR
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs;

e mpukaza MunmnpocBenieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu I[lopsinka
OpraHM3alMi U OCYILECTBICHUS 00pa3oBaTEIbHOU JAEATEILHOCTH MO OCHOBHBIM
o0mieoOpa3oBaTelbHBIM ~ [IpOrpaMMaM  —  00pa3oBaTEeNbHBIM  IPOTrpaMMam
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIIEro U CPpeAHEro 001ero o0pa3oBaHus»;

o Konnenuuu npenogaBanus yqaeOHOTO mpeaMeTa « XUMUs»;

o KoHImenuuu 3K0I0ruuecKoro o0pa3oBaHus B CUCTEME 00I1Iero 00pa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3IUAEMHOIOIMYECKHE TPeOOBaHUS K OpraHU3alUsaM
BOCIUTAHUS M OOy4YeHHs, OTAbIXa M O3J0POBJICHHS JEeTed U MOJIOACKU»,
YTBEPAKACHHBIX MOCTAaHOBJIEHUEM TJIABHOTO caHUTapHOro Bpauda oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «'urnennvyeckne HOPMAaTUBBI M TPEOOBAaHUS K 0OECTICUCHHIO
O6e3omacHOCTH U (WH) OE3BPEIHOCTH JUIsl YesloBeKa (haKTOPOB CPEIbl OOMTAHU,
YTBEPAKACHHBIX IOCTAHOBJIEHUEM TJIaBHOIO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IJJaHa OCHOBHOTO OOIIero oOpa3oBaHUs, YTBEPHKIEHHOTO MPHUKA30M
«Momnounernckas COI» ot 31.08.2023 Nel73-0.1. «O0 yTBEpKIEHUU OCHOBHOM
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUsY;

e (enepanbHOI paboyeil mporpaMmbl IO y4€OHOMY IPEAMETY «XUMHUSI».

Pabouas nmporpamma opueHTHpOBaHa Ha II€JIEBBIE MPUOPHUTETHI, CHOPMYIUPOBAHHbBIE B
denepanpHOl pabodeil mporpamMme BOCHHUTaHMS M B pabodeil mporpamMme BOCHTHUTAHHS
«Momnounenckas COILy.

[Tporpamma 1o XMMUU Ha YpOBHE OCHOBHOI'O 00IIETr0 00pa30BaHMsI COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHUS OCHOBHON 00pa30BaTEeNIbHOM MpOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npenacrasieHHbix B @T'OC 00O, a Takke Ha OCHOBE (enepalibHOI
paboueil mporpaMMbl BOCIUTAHUS U C yYETOM KOHIENIUHU NPENoAaBaHus yueOHOro npeamMera
«XuMus» B 00pa3oBaTenabHbIX opranuszanusax Poccuiickoit @eneparum.

[TporpamMa mo XMMHMH JAaeT NpeACTaBICHHE O LeNiX, oOmeil crparernn oOyuyeHwMs,
BOCIIUTAHMSI U Pa3BUTHA OOy4alOUIMXCS CPEACTBAMH y4e€OHOro IpeaMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE MPEAMETHOE CO/IepIKaHue, IpeayCcMaTpUBaeT paclpeieJieHue ero o KiaccaM u
CTPYKTYpUpOBAaHHE IO pasfenaM M TeMmMaM [pOorpaMMbl IO XUMHH, OIpeAesseT
KOJMYECTBEHHBIE W KAYECTBEHHBIE XAPAKTEPUCTUKH COAEPKAHUS, PEKOMEHAYEMYIO
MOCJIEZI0BATEIBHOCTh U3YYEHHMS] XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKU y4eOHOTo Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeenser
BO3MOXXHOCTH TpeAMETa JUJIs pean3allii TpeOOBaHUN K pe3ylbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeNbHOM MPOTrpaMMbl Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHUs, a TaKkxke
TpeOoOBaHUN K pe3ynbTaTaM OOY4YeHMs XMMHUU Ha YpOBHE LieJeil M3ydeHus INpeaMmera u



OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOM JAEATENFHOCTH OOYYAIOLIErocss IO OCBOCHUIO
y4eOHOI0 CoIep/KaHMsL.

3HaHUE XUMHUH CITY>KUT OCHOBOH 7151 (YOPMUPOBAHHS MEPOBO33PEHHSI 00Y4aIOIIETOCs, €r0
IIPEJCTAaBICHUA O MaTepUaJbHOM €JUHCTBE MMpa, BAXXHYIO pOJb UIPaOT (OpMHUpPYEMBbIE
XMMHUEH TpeICTaBICHUs] O B3aWMOIPEBPAIICHUSAX HSHEPIUM M 00 SBOJIIOLMHU BELIECTB B
IIPUPOJIE, O MYyTAX pelIeHUs II00albHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHSI YEIOBEUECTBA —
CBIPDbEBOM, DHEPreTHUECKOW, MHIIEBOM W OSKOJIOTMYECKOH Oe3omacHoCTH, mpolieM
3paBOOXPaHEHUS.

N3yuenune xumuu:

e CIIOCOOCTBYET pealM3allii BO3MOXHOCTEH IJIi CaMOpa3BUTUS M (hopMUpOBaHMS

KYJIBTYPHI JINYHOCTH, €€ 001Iel U PyHKIMOHATBHON IPaMOTHOCTH;

e BHOCUT BKJaJ B (OPMUPOBAHME MBIIIJIEHUS M TBOPYECKUX CHOCOOHOCTEH
00y4aromuxcsi, HAaBBIKOB HMX CaMOCTOATENBbHON  y4eOHOH  JeATeNbHOCTH,
9KCHEPUMEHTAJbHBIX M HCCIIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KU3HU, TAaK U B TPOPECCUOHATILHOM e TeIbHOCTH;

e 3HAKOMHUT CO CIeUU(UKON HAYYHOTO MBIIIJICHHS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIS1a HA €IUHCTBO IPUPOJIbI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM 3TallOM B
(OpMHPOBAHNHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00y4aroIInuXcs;

e crocoOcTBYeT (HOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K IPHUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHUE 00YJIAFOIIIHXCS.

JlanHble HampaBiieHHsI B OOyYEeHMH XUMHM O0€CIeuMBalOTCs CHelM(UKON coaepx aHus
y4eOHOTO TpenMeTa, KOTOPBIM SIBISETCS MENarornyeckd aJanTHPOBAHHBIM OTPa)KEHHEM
0a30BOil HAYKH XMMHHU Ha ONPE/ICTICHHOM 3TaIle €€ Pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHMsI OPUEHTHUPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI IIEPBOHAYATILHBIX TOHATUH XUMUH, OCHOB HEOPraHUYECKONH XUMUU
Y HEKOTOPBIX OTAEJbHBIX 3HAYMMBbIX ITOHATHI OPraHUYeCKOW XUMHUH.

CrpykTypa cozpepkaHusl IPpOrpaMMbl IO XMMHUU C(OPMHUPOBAHA HA OCHOBE CHUCTEMHOI'O
noaxoja kK ee uzyueHuto. CopepxaHue CKIAIbIBACTCA U3 CUCTEMBI MOHATHI O XMMHUYECKOM
9JIEMEHTE M BEIIECTBE M CHCTEMBbl MOHATHH O XHMHYECKOM peakuuu. O6e 3TH CcHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 IPUHLHUITY MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MTPEICTABICHUN Pa3HOTO YPOBHS:

e aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

o Ilepuonnueckoro 3akona /[.11. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

e YYEHMs O CTPOEHHH aToMa U XMMHUYECKOH CBSI3H;

e TMpeJCTaBIECHUH 00 AIEKTPOIUTUUECKOM JUCCOIMAIIUH BELIECTB B PaCTBOpaX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH MOJYUYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIENOBATEIbHO OT OJHOTO YPOBHSA K JIpyromy,
BBINOJHSASA (PYHKIMU OOBSICHEHUS! M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U TIOJYyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHMe MNporpaMMbl MO XHUMHUHU CIOCOOCTBYET (DOPMHPOBAHHUIO MPEACTABICHUS O
XMMHMYECKON COCTABIIAIOIIEH HAay4yHOH KAapTHUHBI MHpa B JIOTMKE €€ CUCTEMHOM INPUPOABI,
LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHMIO M METO/laM MO3HaHUS B Hayke. V3yueHue
XUMUU TPOMCXOJUT C MPUBJIEUECHHUEM 3HAHUN M3 paHee M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxarommii Mup», «bruonorus. 5—7 kinaccel» u «Pu3mnka. 7 Kiaccy.

[Tpy U3ydyeHUM XMMUHU MPOUCXOTUT (OPMHPOBAHNE 3HAHUI OCHOB XMMHYECKOM HAyKU
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUECKON AESITeTbHOCTH YellOBEeKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOH KyJIbTYpHI. 3ajada y4eOHOro mpeaMeTra COCTOUT B
(hOpMUPOBAHUM CHUCTEMbI XUMHUUECKHUX 3HAHUM — Ba)KHEWIITUX (aKTOB, MOHITHM, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHHUM, TOCTYIHBIX 00001IeHNH MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa



HayKH, B IPUOOIIIEHUH K HAYyYHBIM METO/IaM ITO3HAHUS TIPU U3YUYECHUH BEIIECTB U XUMHUECKUX
peakuuii, B (GOPMUPOBAHMM U PA3BUTUU MO3HABATENBHBIX YMEHUA U WX NPUMEHEHUH B
y4eOHO-TI03HABATEIbHONH M Yy4eOHO-HCCIIEI0BATEIbCKON JEATEIbHOCTH, OCBOCHUH IPaBUII
0e301acHOro 00paleHNs ¢ BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Tpy mM3ydyeHMM XMMHMH Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs BaKHOE 3HAUECHHE

MpUOOPENU TaKUe LU, KaK:

e (opMupoBaHMEe  WHTEUIEKTYyaJbHO  pa3BUTOW  JIMYHOCTH,  TOTOBOM K
€caM000pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOSATEILHOMY HPHUHSTHUIO DPELICHHH,
CHOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM KH3HH;

e HANpaBJICHHOCTh OOYyYEHHS Ha CHUCTEMATHYECKOE MpUOOIIeHHE OOydaroluxcs K
CaMOCTOSITENIbHOM 103HABaTEIbHON JEATEIbHOCTH, HAYyYHBIM METO/laM IO3HaHMS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

e olecrneueHne yCJIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYUYAIOIMIMMUCS OIBITa
pa3HOOOpa3HON JESTENbHOCTH, MO3HAHUSA U CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIIOUEBBIX KOMIETEHLIMH), UMEIOIMX YHUBEPCAIbHOE 3HAUEHHUE JUIS Pa3IMYHbIX
BUJIOB JICATEIBHOCTH;

e (QopmupoBaHue o0mIeH (YHKIIMOHATHLHOW U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B
TOM 4YHCIIE YMEHUU OOBSICHATH W OLICHWBATH SBJICHHS OKPYXAIOIIEr0 MHpA,
WCIIOJIB3Ys 3HAHUS U OTIBIT, TIOJYYCHHBIC TTPU U3YYCHUH XUMUH, TPUMEHSITH UX MPHU
pelieHny TpobiieM B OBCETHEBHOM KU3HU U TPYAOBO 1€ATEIbHOCTH;

e (opmupoBanue y o0OyYarOmUXCd TYMAHUCTHYECKUX OTHOIICHUH, MTOHUMaHHUS
[EHHOCTU XUMHUYECKUX 3HAHHUU ISl BHIPAOOTKU KOJIOTUYECKHU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM IATEIILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBbBS
Y OKPYKaIoIlel MPUPOTHOM CPEeJIbl;

e Dpa3BUTHE MOTHUBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHUS 00II[€UeTIOBEUECKHUX IEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MPOGuUIIS U HAPABICHHOCTH JAIBHEHIIIETO O0YyUCHHS.

OO611ee uKcII0 YacoB, OTBEJCHHBIX JIJIsI U3YUCHUSI XUMUHU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusl, cocTaniseT 136 yacoB: B 8-M kiacce — 68 yacoB (2 yaca B HeZIelN0), B 9-M Kiacce
— 68 yacoB (2 "aca B HEZIEIO).



Coaep:xkanue yueOHOTro nmpeamera

8-it kiacc
IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA
[Ipenmer xumun. Posb XuMKM B )KHU3HU YEI0BEKa. XMMHS B CUCTEME HayK. Terna u BelllecTBa.
@dusnueckue CBOWCTBA BELIECTB. ArperaTHoe cocTosHHe BewecTB. lloHsaTue o meronax
MO3HaHUs B XUMHUH. YucTele BeniectBa U cMecH. CriocoOb! pa3ienieHust CMECEH.
ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371€MeHThl. CUMBOJIBI XUMHUYECKHUX J1eMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumunyeckas ¢popmyna. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10711 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.
KommuectBo BemecrBa. Mons. MomnsipHas macca. B3auMocCBsA3b KOIMYECTBAa, MAaCChl U YUCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. PacyeTsl mo opMyiiaMm XMMHUYECKUX COSTUHEHHH.
dusnyeckue M XHUMHUYECKUE SBICHHUS. XHUMHUECKas peakluus MU €€ IPU3HAKU. 3aKOH
COXpaHEHUS Macchl BellecTB. XuMHueckue ypaBHeHUs. Kiaccubukanus XUMHUECKUX
peakuuii (CoeuHEeHus1, Pa3IoKEHUs, 3aMEIICHHS, OOMEHa).
XUMHUYEeCKHUI IKCIIEPUMEHT:
3HAKOMCTBO C XMMHUYECKOW MOCYyI0H, mpaBujiaMu paboThl B jJ1a0OpaTopuu U NpUEeMaMu
oOpariieHusi ¢ 1a6opaTopHBIM 000pYAOBaHUEM, H3yUYEHUE U OMHUCaHHE (PU3NYECKUX CBOHCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HaOmrogeHue (u3ndeckux (IUIaBJICHUE BOCKA, TastHUE
TbJa, pacCTUpAaHUE caxapa B CTYNKEe, KUIIEHHE U KOHIACHCALIUS BOJIbl) U XUMUYECKUX (TOpEeHUe
CBEYH, IMPOKAJIMBAHUE MEIHOW IMPOBOJIOKH, B3aUMOJICHCTBHUE MeEJa C KHUCJIOTOM) SBIICHUH,
HaOII0/IEHUE U ONTMCaHUE TPU3HAKOB MTPOTEKAHNS XUMUYECKUX PEAKIIHi (pa3noKeHue caxapa,
B3alMO/ICIICTBUE CEPHOI KUCIIOTHI C XJIOpUIOM Oapusi, pazioxeHue rujpokcua meau (1) mpu
HarpeBaHuu, B3aUMOJICHCTBUE *kKene3a ¢ pacTBopoMm conu menu (), mzydenue cmocoOoB
pa3feneHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (pUIBTPOBAHWE, BHIMAPUBAHME, TUCTHUILISAIUS,
xpomaTorpadusi, MpPOBEIECHUE OYHCTKH TOBAPEHHOW CONM, HAONIOACHHE W OINHCaHUE
pe3yJIbTaTOB MPOBEAEHUS ONBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE
MoJeJIed MOJIEeKYI (IIapOCTEPKHEBBIX).
Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB
Boznyx — cmechp rasoB. CocrtaB Boznyxa. Kuciopoa — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoma B mpupoae, (U3MUECKHe M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenune xkucnopoga. CrocoObl MMONyyeHHs KHCIOpoJa B
nabopaTtopuu U IpoMBIIUIEHHOCTH. KpyroBopot kucinoposa B mpupojae. O30H — alsIoTpOnHast
Moau(UKAIHS KUCIOPOa.
TemnoBoit 3¢p¢deKkT XUMHUYECKOM peakuuu, TEePMOXHUMHUYECKHE YypaBHEHHUS, DOK30- U
OHAOTEPMHUUYECKHE DPEAKIUHU. TOILUIMBO: Yrojib M METaH. 3arps3HEHUE BO3AyXa, YCHIICHHE
apHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.
Bonopon — anemeHT 1 npocToe BeniecTBo. HaxoxaeHue Bogopo/a B Mpupojie, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHus. Kucnotsl u conu.
MosnsipHblii 00beM ra30B. PacyeTsl 10 XUMHUECKUM YPaBHEHUSIM.
dusnueckue CcBOMCTBa BOAbl. Boma kak pactBoputens. PactBopsl. Hacklennsle wu
HEHACBILIEHHBIE PAacTBOpPHI. PacTBOpMMOCTh BeliecTB B Boje. MaccoBas J0Jisl BelIecTBa B
pacTBope. XuMH4YECKHe CBOMCTBA BoAbL. OCHOBaHUsA. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B npupojie. 3arps3HEHUE MIPUPOAHBIX BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJ.
Knaccupukanus Heopranmdeckux coenuHeHuid. Okxkcuabl. Knaccudukanus okcuios:
cojeoOpasyomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) M  HECOJIeoOpasyIoLHe.



Homenxiarypa okcunoB. dusndyeckue M XHUMHUYECKHE CBOMCTBAa OKCHUIOB. Ilomydenue
OKCHU/JIOB.

OcHoBanms. Knaccudukanuss OCHOBaHHW: MIENIOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Howmenxknarypa ocHoBaHuil. PuU3nyeckue M XMMUYECKHE CBOMCTBA OcHOBaHUU. [lonmyueHne
OCHOBAaHHI.

Kucnotsl. Knaccuduxanus xuciaor. Homenkiatypa kucinor. Ousznyeckue U XUMHUYECKUE
cBoricTBa kucnot. Psan akruBaoctu metauioB H.H. bekerosa. [lomyuenue Kucior.

Conu. Homenknatypa cosieil. @usnyeckue 1 XuMudeckue cBoictBa conel. [lonydyenue coneil.
['eHeTnueckas cBs3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

XUMHUYEeCKHUI IKCIIEPUMEHT:

KaueCTBEHHOE OIpEACNICHUE COACPKAHMS KHCIOpOAa B BO3IyXe, IMOJIyUYCHHE, COOHMpaHue,
pacrno3HaBaHHe M U3y4€HHE CBOMCTB KHCIOpPOJa, HaONIOJEHNE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHSI BO3HUKHOBEHUS U TIPEKpaIlleHUs TOpeHHUsI (10xkapa), 03HAKOMIICHUE C
o0Opa3uamMu OKCHIOB U OMNHMCAHHME MX CBOWCTB, MOJY4YEHHE, COOMpaHUE, paclio3HaBaHHUE U
M3yYeHHE CBOKCTB BOJMOpOja (rOpeHHe), B3aMMOAeHCTBUE Bogopoaa ¢ okcuaoM menu (1)
(BOBMOXKHO  HCIIOJIb30BAHHME  BHJIEOMATEpPHANIOB), HaOmiogeHHe 0o0pa3loB  BEIIECTB
KOJIMYECTBOM | MOJb, MCCIIEIOBAaHHE OCOOCHHOCTEH PACTBOPEHHUS BEIICCTB C Pa3TUIHON
pacTBOPUMOCTbIO, IPUTOTOBJIEHUE PACTBOPOB C  OINPEACICHHOW MacCOBOM  JoJei
PacTBOPEHHOTO BEIECTBA, B3aUMOJICUCTBHE BOABI C METaUIaMH (HATpPHEM U KaJbI[UEM)
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHUATIOB), HUCCIEIOBaHUE O00pa3lOB HEOPraHUUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHIUE U3MEHEHHSI OKPACKH UHIMKATOPOB B pacTBOpax
KHCIIOT U Ilenoded, m3yueHue BzaumopeictBus okcuga meau (lI) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C METajulaMHi, peaKUWil HEWTpaau3aluuy, MOJy4eHUE HEPACTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOIO MeTajyla JpyrdM M3 pacTBOpa COJH, pEILICHUE
SKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BaxkHeNme K1acChl HEOPraHUYECKUX COECTUHECHUIN.
IMepuonuveckuii 3akon u Ilepmoamueckasi cucrema xumu4yeckux 3jiementoB JI.U.
MenneseeBa. Crtpoenne aTOMOB. Xumuyeckast CBSI3b. OxucauresabHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUHN

[TepBbie MONBITKK KiIacCU(pUKAIIUU XUMUUYECKHX 3JIeMEHTOB. [loHATHE O Tpymnmax CXOJHBIX
ANIEMEHTOB (IIETOYHBIE W MIENIOYHO3EMENbHBIE METAIJIbl, TallOT€Hbl, WHEPTHBIE Ta3bl).
DneMeHTbI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCUIBL.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumudeckux aneMeHToB .M. Menneneesa.
Kopotkonepuonnas u mmuHHONEpuoAHas ¢dopmbl [lepronnyueckol CUCTEMBl XUMHYECKUX
anemeHtoB JI.MI. MenneneeBa. Ilepuonpl u rpynmbl. PUIHYECKUN CMBICT IOPSAAKOBOTO
HOMEpa, HOMEPOB MEPHOJIa U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siep. M3otonbl. DnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX
o0onouek aroMoB TiepBbIX 20 xumuueckux saemMeHToB Ilepuommueckort cucremsbr JI.U.
MeneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €ro MoJjoxkeHuto B [lepuoauyeckoit
cucreme J[.1. Menneneena.

3aKOHOMEPHOCTH WM3MEHEHUsl pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoguyeckoro 3akoHa u [leproagnyeckoit CUCTEMbI XUMHUECKUX 3JIEMEHTOB IS
pa3BuUTHS Hayku U npakThku. .M. MenaeneeB — yueHbIl U rpa)KJaHVH.

Xumunueckas CBS3b. KoBanientHas (momsipHast u HETIOJISIpHAS) CBS3b.
DIJIEKTPOOTPHULIATENBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccel okucaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKHH IKCIIEPUMEHT:



M3y4eHHE 00Pa3I[0B BEIECTB METAJUIOB M HEMETAJNIOB, B3aUMOJICHCTBUE THAPOKCH A INHKA C
pacTBOpaMH KHCJIOT M IIEJIOYeH, IPOBEACHUE OIBITOB, HWILIIOCTPHPYIOIIUX MPUMEPHI
OKHUCJIUTEITHHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOPEHUE, PEAKIIUU PA3JIOKECHUS, COCTUHEHHUS ).
MesknpeamMeTHble CBSI3H

Peanm3amust MeXMIpEIMETHBIX CBSI3EH MPH M3yUYEHUU XMMHU B 8-M KIJIACCE OCYIIECTBISETCS
Yyepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHATHH, TaK M IOHSITHH,
SIBJISTFOIIUXCS] CHCTEMHBIMH TSI OTACTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.
OO1mue ecTeCTBCHHO-HAYYHbIC IMOHATHUSA: HAy4HBIH (akT, THIIOTE3a, TCOPHUs, 3aKOH, aHAJIH3,
CUHTE3, KIacCH(UKAIUs, MEPUOJAUYHOCTh, HAOIIOJIEHUE, IKCIEPUMEHT, MOJICITHPOBAHUE,
HU3MEpEHHUE, MOJICIIb, SIBJICHHUE.

@dwusuka: wMarepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIIHI,
PaJMOAaKTUBHOCTh, MOJICKYJIA, JICKTPUYCCKUI 3apsj, BEIIEeCTBO, TEJIO, 00bEM, arperaTHOe
COCTOSIHUE BEIECTBA, ra3, GU3NYECKUE BEIIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TUTAHETHI,
3Be361, CoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIIbl, TOPHBIC MOPOJIbI, MOJIE3HbIC HCKOIACMBbIE,
TOTUTMBO, BOJTHBIC PECYPCHI.

9-it knacc
BemecTtBo m XUMHYeECKasi peaKuust
IIepnonnueckuit 3akoH. lleprnoauyeckas cucreMa xumudeckux 3yeMeHToB .M. Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX IEMEHTOB IIEPBBIX
TpEX NEPUO/I0B, KAJINSL, KaIbIHUI U UX COEJUHEHUIN B COOTBETCTBHUHU C MOJIOKEHUEM FIIEMEHTOB
B [leproauueckoii cucreMe U CTPOCHUEM UX aTOMOB.
CrpoeHue BemiecTBa: BUAbl XHMHUYECKOM CBA3M. THUMBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PELIETKH U BUAA XMMHYECKON
CBSI3HU.
Knaccupukanus M HOMEHKIATypa HEOpPraHMYeCKHMX BellecTB. XHMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3INYHbIM KJIaccaM HEOPraHUYECKUX COEIMHEHUM, TeHeTu4YecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.
Krnaccudukanys XUMHUYECKUX pEaKIUil MO pa3jMyHbIM MpHU3HAKaM ([0 YHUCIy U COCTaBy
Yy4YacTBYIOIIMX B PEAaKIMU BELIECTB, MO TEIUIOBOMY 3((eKTy, Mo HM3MEHEHMIO CTeneHen
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OPAaTUMOCTH, M0 YYaCTHIO KaTalnu3aTropa). JK30- U
9HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPAaBHEHUS.
[Tonsite o cxopoctn xumuueckoil peakuuu. IloHarue 06 oOpaTMMBIX U HEOOPATHUMBIX
XUMHUYECKHUX peakuusax. IToHsATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. IloHsarue o
karanu3e. IloHsTHe O XumMuueckoM paBHOBecHMH. akTOphl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKOHN PEAKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAaKIMM, OJJIEKTPOHHBIM OalaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakunu. COCTaBIEHUE YPABHEHUN OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOIO OaiaHca.
Teopust >IEKTPOIUTHUECKON IUCCOLMALNU. JEKTPOJIUTBI U HEDJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M AMCCOIMAlMKM BEIIECTB C Pa3IWYHBIMU BHUJAMH XUMHUYECKOW CBS3H.
Crenenp auccounanuu. CuibHbIe U clabble AIEKTPOIHUTHI.
Peakiun moHHOTO OOMEHA. YCIOBHUS MPOTEKAHUs PEaKIMii MOHHOTO OOMEHa, TOJIHBIE
COKpAIllCHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KMCIOT, OCHOBAaHUM U COJIEW B CBETE
Mpe/ICTaBICHU 00 AJIEKTPOIUTUYECKON aucconuanuu. KauecTBeHHbIE peakIMyd Ha HOHBI.
[ToHsTHE O THAPOIN3E COJIEH.
XUMHUYEeCKUI IKCIIEPUMEHT:



O3HAKOMJICHHE C MOJEISAMU KpPUCTAJUIMYECKHX PELIETOK HEOPraHWYEeCKHX BEIIECTB —
METa/UIOB M HeMeTaioB (Tpadura W amMasa), CIOXKHBIX BEIICCTB (XJIOpUAA HaTpHs),
HCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH PEaKIUU OT BO3JCHCTBHUS PA3IUUHBIX
(bakTOpOB, HCCIEI0BAHNE AIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IPOLEcca TUCCOLUALNN
KHUCJIOT, IIeio4Yeld W coield (BO3MOXKHO HCIIOJB30BaHHE BHJICOMATEPUANIOB), TPOBEICHHE
OIIBITOB, WJUTIOCTPUPYIOLIUX MIPU3HAKY NIPOTEKAHUS peakluil HOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIICICHHE Ta3a, oO0pa3oBaHUE BOJbI), OMBITOB, WLTIOCTPUPYIOIIUX TMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMi (TOpeHue, peakiy pa3ioKeHus, COeAUHEHMS),
pacro3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOINBIO KAaYECTBEHHBIX pPEaKIUil Ha WOHBI,
peleHre HKCIIepUMEHTaIbHbIX 3a71a4.

HemeTanibl 4 X cOeTHHEHUS

OOwiast xapakTepucTuKa rajnoreHoB. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU
okucnenus. CTpoeHne u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XUMUYECKHE
CBOWCTBa Ha NpuMepe XJopa (B3aMMOJAEHCTBHE C METalllIaMM, HEMeTaulaMH, ILIeI0YaMH).
XnopoBonopon. ConsiHasgs KHUCIOTa, XMUMHUYECKHE CBOWCTBA, IOJNyYeHHE, IPUMEHEHUE.
JlelicTBUe XJiopa M XJIOPOBOAOPOJAA Ha OpraHU3M 4esjoBeka. BaxkHelne XJIOpHIBl M MX
HaXO0XXJCHHE B TIPUPOJIC.

OOmas xapakrepuctuka »31geMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTereHu oKucieHus. CTpoeHne n (GU3NIEeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAM(HUKALIMM KMCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBosiopof, cTpoeHHe, GU3NIECKUEe M XUMHUYECKHe CBOicTBAa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KMCI0Ta, (pU3NYecKue 1 XUMHUECKUE CBOICTBA
(oOmme kak TpeACTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMHUYECKUE PEeaKIlHH,
JeKallie B OCHOBE MPOMBIIUIEHHOIO CIoco0a MoJydyeHHUs cepHOW KucioThl. [IpuMeHenue
cepHOl KHUCIOTBI. CONIM CEpPHOM KHCIOTH, KAayeCTBEHHAs peakmHus Ha Cyiab(ar-hoH.
HaxoxxaeHue cepbl U ee COeMHEHUH B IpUpoje. XUMUYECKOe 3arps3HEHUE OKpy’Karolien
Cpeabl COSIMHEHUSIMU Cephl (KUCIOTHBIE JOXK/IHU, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI
€ro MpeoTBpaIleHHs.

OOmass xapakrtepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHs. A30T, pacnpocTpaHeHHEe B Npupoae, (Qpu3MuecKue U
XuMHueckue cBoicTBa. KpyroBopor aszora B mnpupoge. AMMHAK, €ro (QU3NYECKue U
XMMHUYECKHE CBOWCTBa, MOJydeHHe M npuMeHeHue. Conu aMMOHMS, MX (QHU3UYECKUue U
XUMHAYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHAs peakiusi Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MOoJydyeHue, (pu3ndeckrue U XUMHUYECKHe CBOMCTBa (0OIIMe Kak MpeCcTaBUTEls
KJlacca KUCIOT | crienupudeckne). Mcmonp30Banne HUTPATOB U COJIeld aMMOHHUSI B Ka4eCTBE
MUHEpAIbHBIX yI100peHNn. XUMHUECKOe 3arpsi3HEHUE OKPYKarollled cpeJibl COeINHEHUSIMU
a30Ta (KUCIIOTHBIE TOK/IH, 3arps3HEHHE BO3AyXa, IOYBBI U BO10eMOB). Docdop, aloTponHbIe
Moudukauu (ocdopa, duznueckne n xumudeckue cpoiictBa. Oxcun dochopa (V) u
dbochopnHas kucnora, PU3NUECKUE W XMMHYECKUE CBOMCTBA, moiiydeHue. Mcronb3oBaHue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YA00PEHUH.

Oobmass xapakrepuctuka osneMeHToB |IVA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIICHUS. YTIIEpO, aJUIOTPOIIHbIE MOJU(PHUKAIINU, PACTIPOCTPAHEHHE
B TIpupoje, (QU3MUECKHe W XUMHUYECKHE cBoiicTBa. AncopOmus. KpyroBopoT yriepoma B
npupoje. OKcuapl yriiepoaa, X GU3MUECKUE U XUMHUECKUE CBOMCTBA, JIeHCTBHE Ha JKUBBIE
OpPTaHU3MBI, TIOJYYCHHUE U TIPUMEHEHHUE. DKOJOTHUECKUE MPOOIIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoza (1V), runoresa riio0anbHOT0 NOTEIUICHHS KJIMMaTa, HTapHUKOBBIN 3P dexT. YroabHas
KHCJIOTa U €€ COJNH, MX (PU3MUECKHue W XUMHUYECKHE CBOWCTBA, MOJIyUYeHHE W TPHUMEHEHHE.
KayecTBeHHast peakius Ha kapOoHaT-uoHbl. Vcnonabp3oBanue kapOOHATOB B OBITY, MEAULIMHE,
MIPOMBITITICHHOCTH U CEITLCKOM XO35HCTBE.



[lepBoHayanbHble TOHSATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIUWHEHUSX YIiepoja
(MeraH, STaH, JTWUJICH, alleTUJIEH, JTAHOJ, TJIMLEPUH, YKCycHas kucinorta). [Ipuponnbie
WCTOYHUKH YTIIEBOAOPOJOB (yroib, MPUPOAHBINA Tra3, HE(PTH), MPOIYKTHl MX TEepepabOTKU
(6eH3uH), WX poOJIb B OBITY W IPOMBINUICHHOCTH. [IOHATHE O OMOJOTHYECKH Ba)KHBIX
BEIIECTBAX: JKUpPax, OeNKax, yriaeBoJax — M UX POJHM B JKM3HM 4elloBeka. MaTepualibHOE
€MHCTBO OPraHUYECKUX U HEOPTAHMYECKUX COCAUHEHUM.

Kpemuuid, ero ¢pusnueckue 1 XUMHUECKUE CBOWCTBA, TOJTy4YeHHe U mpuMenenue. CoeTuHeHus
KpeMH#us B mpupoae. Obuue npeacTaBieHus 00 okcuae kpeMuus (1V) u kpeMHHUEeBOH KUCIIOTE.
Cunukatel, UX UCIOJIB30BAaHUE B OBITY, B MPOMBINIJICHHOCTH. BakHEWIINe CTPOUTEIbHBIE
MaTepuasbl: KepamMHuKa, CTEKJIO0, LEMEHT, OeToH, >xene3o0eToH. [Ipobrmembr Ge3omacHOro
HCIIOJIb30BAaHUsI CTPOUTEIIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM KU3HMU.

XUMHUYEeCKHUI IKCIIEPUMEHT:

n3yueHne oO0pa3loB HEOPraHWYECKHUX BEIIECTB, CBOWMCTB COJSHON KHCIOTHI, NPOBEICHHE
KaueCTBEHHBIX PeaKlMii Ha XJIOPUA-UOHBI U HAOJIOJeHIE MPU3HAKOB UX MMPOTEKAHMUSI, OTBITHL,
oTpaxkaromue GU3NIecKre U XUMUYECKHUE CBOWCTBA TAJIOTEHOB U UX COSIMHEHUH (BO3MOMXKHO
UCIOJIb30BaHNE BHIEOMATEPHAIIOB), O3HAKOMIIEHUE ¢ 00pa3liaMu XJIOPHUAOB (TaJOoreHUI0B),
O3HAaKOMJIEHHE C 00pa3llaMH Cepbl U €€ COCAUHEHHSIMH (BO3MOXXHO MCIIOIb30BaHUE
BUJICOMATEpPHANIOB), HaONIOJIEHHE Tpolecca OOyIIMBaHHs —caxapa IMOJA JIeHCTBUEM
KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI, HU3y4EHHE XUMHYECKHX CBOMCTB pa30aBiI€HHOMN
CEpHOI KHCIIOTHI, MPOBEJCHHE KAYECTBEHHOW peaklUuu Ha Cyib(paT-MOH M HAOIIOJIEHUE
MpHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHUE ¢ (PM3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COeIUHEHNI (BO3MOXKHO HCIOJIB30BAaHUE BHAEOMATEpUAlOB), oOOpa3laMd a30THBIX U
¢bochopHBIX ynoOpeHUi, MmomydyeHne, COOMpaHHE, PACIO3HABAHWE W H3yYCHHE CBOWCTB
aMMHaKa, MpoBe/IeHNEe KaueCTBEHHBIX peaklHii Ha HOH aMMOHUS U docdaT-uoH U U3yuyeHUe
IIPU3HAKOB X MTPOTEKAHUs, B3aUMOJIEHCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEBIO
(BO3MOXKHO HCIIOJNB30BAaHHE BHACOMATEPUANIOB), H3YyUYE€HHUE MOJEIeH KPHUCTAUIMYECKUX
pemieTok anmasza, rpadura, ¢QyiepeHa, O3HAKOMIIGHHE C MPOIECCOM  aJcopOIruu
PacTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHUBOrasa, MOJIYy4YEHHE,
coOupaHue, pAaclo3HaBaHWE W U3YYEHUE CBOMCTB YIJIEKHCIIOTO Tra3a, IPOBEICHHE
KaueCTBEHHBIX PEaKI[Nil Ha KapOOHAT M CHIIMKAT-UOHBI U U3yYEHHE MPU3HAKOB MX MPOTEKAHUS,
03HAaKOMJICHHE C IPOAYKINEH CHIIMKATHOW IPOMBIIIUIEHHOCTH, PELIEHUE YKCIIEPUMEHTAIIBHBIX
3a/1a4 1o TeMe «BakHeilne HeMeTaIbl U UX COCIUHEHUS.

MeTaJuuibl M UX COeAMHEHUS

OO61mas xapakTeprucTHKa XUMHUYECKHX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX TOJIOKEHUS B
[Iepnonnueckoit cucreme xuMuueckux anemeHToB J[.M. MenneneeBa u CTpOEHHUsT aTOMOB.
Crpoenue metaiioB. Meramnnueckasi CBA3b U METAJUIMYECKass KPUCTAJUIMYECKasi pelIeTKa.
DNEeKTPOXUMHUYECKUN DPsii HAMpsOKeHU MeTaioB. DU3MYECKHEe UM XMMHUYECKHE CBOMCTBA
MeTauioB. OO1IHe criocoObl HoaydeHus MeTayuioB. [ToHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIIUThl UX OT Koppo3uu. CmiiaBbl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[lenounbIe MeTauIbL: MOJ0KEHUE B [lepuoanueckoil cucteMe XuMU4deckux 3iemMeHToB .M.
MeHeneeBa, CTpOEHHE MX aTOMOB, HaxoxkJeHue B npupoje. Ousnueckue U XUMUUYECKHE
cBoiicTBa (Ha mpuMepe Hatpus W Kanus). OKCHUIABI W THAPOKCHUILI HATPUS W Kajusl.
[IpuMeHeHne MEeT0YHbIX METAJUIOB U UX COEIMHEHUI.

[IlenouHO3eMENBHBIE METAJIBI MATHUI W KaJblH: MojokeHue B Ilepuogmyeckoin cucreme
xuMHu4deckux 3yeMmeHToB .M. MenneneeBa, CTpoeHME UX aTOMOB, HAXOXIEHUE B MPUPOIE.
®u3NYeCKre U XUMUYECKHE CBOMCTBA MarHusl M Kaiblys. BaxHelmme coeMHeHUsT Kaablns
(oxcua, TMAPOKCHU L, Con). JKecTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHs.



AmoMuHuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux saemeHTtos JU.
MemnpeneeBa, CTpO€HUE aTOMa, HAXOXKEHHE B mpupojae. dusnueckne 1 XUMUYECKUE CBOWCTBA
amroMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMUHHS.

Kenezo: nonoxenue B Ileprnoanueckoit cucreme xumuueckux 3neMentoB [[.1. Menzeneesa,
CTPOCHHE aToOMa, HaxoJeHue B mpupozae. dusznyeckue U XUMHUUYECKHE CBOMCTBA >KeJe3a.
Oxcupl, Tunporcu sl U cosm xkenesa (1) u xxenesa (111), ux cocras, cBoMCTBa U TIOJyYCHHE.
XuUMHYECKHH IKCIIEPUMEHT:

O3HaKOMIIeHHE ¢ 00pa3laMi METaNIOB U CIUIABOB, MX (PU3NYECKUMU CBOWCTBAMU, U3yUCHHE
pe3yJabTaTOB  KOPPO3UMM  METaUIOB  (BO3MOXKHO  HCIOJIB30BaHUE  BUJIEOMATEPHUAIIOB),
OCOOCHHOCTEH B3aMMOJICHCTBUSL OKCHJAA KajbllMsl M HATpus C BOJOM (BO3MOMKHO
WCIIOB30BAaHUE BHUJIEOMATEPUATIOB), HCCIEAOBAHUE CBOWCTB MECTKOM BOJBI, Ipoliecca
TOpPEeHHs Kelle3a B KUCIOPOJe (BO3MOXHO KCIIONb30BaHUE BUAECOMATEpUAOB), MPU3HAKOB
MPOTEKAHUS KAaYECTBEHHBIX PEAKIIMN HA MOHBI: MArHUS, KaJbLUs, AIFOMUHUS, IUHKA, Kele3a
(1) u xene3a (M), mexu (11), HabGrOKEHUE M OMKCAHKME MIPOIECCOB OKPAIIUBAHMS IIJIAMEHU
MOHAMU HATpHs, Kajdus W Kaiblusg (BO3MOXHO HCIOJb30BaHUE BHUICOMATEPUATIOB),
uccienoBaHre aM(pOTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS U THAPOKCHU/IA IIUHKA, PEIIeHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHeHIe MeTallibl U UX COCIUHECHHS.

X¥MHUS U OKpYKALIas cpeaa

BemectBa 1 marepuansl B MMOBCEIHEBHOM >KM3HHM ueoBeKa. be3omacHoe HCIOnIb30BaHME
BEIIECTB U XMMHUYECKUX peakiuil B ObITy. llepBas momolis mpu XUMHUYECKHUX OXOrax Hu
OTpAaBIICHUSIX.

XUMUYeCcKOe 3arps3HEHHE OKpYXKarollel cpensl (MpeielibHas AOMyCTUMas KOHIICHTPAIUs
Beuiects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0J0rn4ecKuX MpooIieM.

XUMHUYEeCKHUI IKCIIEPUMEHT:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, IIOJUMEPHBIC MATEPUATIbI).
MexnpeamMeTHbie CBSI3H

Peanuzarust MeXIpeAMETHBIX CBSI3€U MPU M3YUYEHUM XUMHH B 9-M KJIacCce OCYIIECTBIISICTCS
4yepe3 HCIOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHATHHA, TaK W MOHSITHIA,
SIBJISTFOLITAX CSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.
OO01mue ecTeCTBEHHO-HAy4YHbIC MOHSATHUS: HAyYHBIM (akT, THIOTE3a, 3aKOH, TEOpHUs, aHAIM3,
CUHTE3, KJjacCU(UKAIUs, MEePUOJAUYHOCTh, HAONIOJEHUE, HKCIEPUMEHT, MOJEIHPOBAHUE,
HU3MEpeHue, MOJIETb, SIBJICHUE, TAPHUKOBLIN 3(PPEeKT, TEXHOTOTHUS, MaTepHAIIbI.

dusnka: wMaTepusi, aroMm, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUJI, HW30TOIBI,
PaaNOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUYECKUM 3apsii, TPOBOJHUKH, IMOIYIPOBOJIHUKH,
TUDJIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TENIO, 00bEM, arperaTHOEe COCTOSIHUE BEIEeCTBa, T'a3,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUITMUECKas peEIIeTKa, CIIaBbl, (U3NYECKHE BEIMYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3Be3/1b1, COMHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, SKOCHCTEMa, MHHEpAIbHBIE YIOOpEHUs,
MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIE BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpAIIbI, TOPHBIE MOPOABI, TOJIE3HBIE UCKOMAEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



HnaanyeMbIe pPe3yJabTaTbl 0CBOCHUA yqeﬁﬂoro npeamera

JInyHOCTHBIE pe3ybTaThl

JINYHOCTHBIE pe3yJabTaThl OCBOEHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTI'alOTCA B XO€ o6yquH;1 XUMHUHU B CAUHCTBEC y‘-IG6HOﬁ 1 BOCIIMTAaTCILHOM ACATCIIbHOCTH
B COOTBETCTBUU C TPATULMOHHBIMH POCCUHCKUMH COLUOKYJIBTYPHBIMH U JIYXOBHO-
HPaBCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMU B O6H.[€CTBC npaBHUJIaMHd U HOpMaMU MMOBCACHHUA U
CIIOCOOCTBYIOT IpOLIEcCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS U COLIMATIM3ALMN 00yYarOIUXCS.
JImuHOCTHBIC PE3YIbTATBl OTPAKAOT TOTOBHOCTH o6yqafonmxca PYKOBOJACTBOBATLCA
CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI 1 pacIIUPEHUE OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpmoTu4ecKoro BOCIUTAHUSA:

LIEHHOCTHOI'0 OTHOIIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U HAyYHOMY
HacJIeIN0, NMOHUMaHMs 3HAY€HHMs] XMMHUYECKOW HAayKM B JKU3HU COBPEMEHHOIO OOILECTBa,
CIOCOOHOCTH BJIA/IETh IOCTOBEPHOM MH(pOpMALIHEH O ePEIOBBIX TOCTHKECHUAX U OTKPBITHIX
MHUPOBOW U OTE€UYECTBEHHOM XUMHHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUSAX 00 ycTpoiicTBe
MUpa U 00IIEeCTBa;

2)rpaskIaHCcKOro BOCIIUTAHUSA:

NpeaACTaBJICHUA O COHHUAJIBHBIX HOPMAxX MW IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOILECTBEHHO I10JIE3HOM, y4eOHO-
HCCIIEA0BATENIBCKOM, TBOPYECKOM M JPYyIrUX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM AEATENbHOCTU NPHU BBINOJIHEHUM YUEOHBIX, MO3HABaTEIbHbBIX
3aaa4, BBINOJIHCHUH XUMHUYCCKUX SKCIICPUMECHTOB, CO3JIaHUN y‘-Ie6HI)IX IMIPOCKTOB, CTPEMIICHHU A
K B3aMMOIIOHMMAaHMIO M B3aMMOIIOMOILH B IIpoIiecce 3TOM yueOHOM 1esITebHOCTH, TOTOBHOCTH
OLCHUBATH CBOC ITOBCACHUC M IIOCTYIIKHM CBOUX TOB&pHHIGfI C MO3WIMK HPABCTBCHHBLIX U
IIPABOBBIX HOPM C YYE€TOM OCO3HAHMS MTOCIIEICTBUH ITOCTYIIKOB;

3)1IeHHOCTH HAYYHOTI'0 O3HAHMS:

MHUPOBO33PEHUYECKHE IIPEACTABICHUS O BEIIECTBE U XUMUYECKOM peaKIK, COOTBETCTBYIOIINE
COBPECMCHHOMY YPOBHIO pa3BUTUA HAYKH U COCTABJIAIOIINE OCHOBY JIA IOHUMAaHHA CYIIIHOCTH
HAy4YHOH KapTHHBI MUPa, TPEJICTABIECHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBL,
B3aMMOCBS35X YEJOBEKa C NPUPOJHOM Cpefod, O pONM XUMUU B IMO3HAHUU ITHUX
3aKOHOMEPHOCTE;

IO3HABATCJIbHBIC MOTHUBBI, HAIIPABJIICHHBIC HAa IMOJYUYCHHUC HOBBIX 3HAHUHA TI0 XHUMHHU,
HEo0XoauMBble il OOBSICHEHUs HAOJII0AAaeMBIX MPOLIECCOB U SBJICHMUH, MO3HABATENBHOM,
MH(OPMALIMOHHOW W YMTATENbCKOW KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOMN
paboThl ¢ y4eOHBIMM TEKCTaMH, CIHPAaBOYHOW JHUTEPaTypoi, AOCTYHHBIMH TEXHHUUYECKUMH
cpencTBamMu HHGHOPMAITMOHHBIX TEXHOJIOTHH;

UHTepeC K OOY4YeHHI0O U IO3HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHON U UCCIIEIOBATENBCKOM IEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B aJIbHEHIIEM;

4)dopMupoBaHNs KYJIbTYPbI 310POBbS:

OCO3HaHHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOT'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHHE TMOCIEICTBUN W HENPUSITHE BPEAHBIX MPUBBIYEK
(ynorpeGyieHUsI aJKOTOJIs, HapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOJICHHS MpaBUII
0€301MacHOCTH NP OOpallleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEaJIbHOM JKU3HH;
5)TpynoBOro BOCIUTAHUA:

UHTEpEC K MPAKTUYECKOMY HM3y4YeHHUIO MpodeccHil U TpyJaa pa3IudyHOIO poja, YBaKEHHE K
TpyAy W pe3ynbTaTaM TpPYAOBOH [EATENbHOCTH, B TOM YHUCIE HAa OCHOBE IPUMEHEHHS
MpEeIMETHBIX 3HAHUW 10 XHMMHMH, OCO3HAHHBI BHIOOp WHIUBUIYaTbHOW TPaeKTOPUU
MPOAOIDKEHUsST 00pa30BaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XUMHH,



OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH, yCHEeIHON MPOo(hecCHOHAIBHON JesITeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a/JallTUPOBATHCS B IPO(ECCHOHAIBHON CpeIe;
6)3K0/10rMYeCKOr0 BOCTIUTAHUSA:

9KOJIOTUYECKU 11eJIeco00pa3HOe OTHOLIEHHE K MPHPOJIe KAaK MCTOYHMKY JKM3HM Ha 3emiie,
OCHOBE €€ CYILECTBOBAHUS, TOHUMAaHKUE IIEHHOCTH 3JI0POBOT0O U Oe30macHoro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (HM3UYECKOMY M ICHUXMUYECKOMY 3I0POBBIO,
OCO3HaHME LEHHOCTH COOJIOAEeHUsT TpaBuUi O€30MacHOro TIOBEACHUS Npu pabore ¢
BELIECTBAMM, a TAKXKE B CUTyaLUsX, YTPOXKAIOIINUX 3J0POBBIO U JKU3HHU JIOACH;

CIOCOOHOCTH MPHUMEHATh 3HAHMS, TIOJTy4aeMble IPU U3YYCHUH XMMHUH, JUTS PEILICHHs 3aad,
CBSI3aHHBIX C OKPYJKAIOLIEH IPUPOIHOW CpPEeNOH, JJI NMOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, 0CO3HAHUS TTI00AIbHOTO XapaKTepa 3KOJIOIMYECKHUX MPOOJIEM U ITyTel UX PeLIeHUs
IIOCPEACTBOM METOJIOB XUMUH, 3KOJOTNYECKOTO MBILIUIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM
B [103HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeaMeTHbIe pe3yabTaThl

B cocraBe MmertampeaMeTHBIX pPe3yAbTAaTOB BBIACISIOT 3HAYMMbIE Ui (pOpMHpOBaHUS
MHUPOBO33pEHUS 00IIEHAYYHbIEC MOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PaKT, crucrema,
MIPOLIECC, SKCIIEPUMEHT U AP.), KOTOPBhIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
peIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHWH U3 3TUX IPEIMETOB ()OPMUPOBATH MPEACTABIICHUE
O TIEJIOCTHOM HAy4YHOM KapTUHE MHpa, M YyHHUBEpcajbHble Y4YeOHbIE JEHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,  DPETYJISATHBHBIE), KOTOpBIE  OO0ECIEYNBAIOT
¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOH eI TETbHOCTH.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruveckue geiicTBUA:

YMEHHUSI UCTIOJIb30BATh MPUEMBI JJOTHYECKOT'O MBIIIJICHHS IPU OCBOGHUU 3HAHUHN: PaCKphIBAaTh
CMBICH XHUMHYECKHX IIOHSTHI (BI)IILGJIHTB X XapaKTCPHBIC IIPH3HAKH, YCTaHABJIMBATDH
B3aMMOCBS3b C JPYTMMH TOHATHSMH), UCTIOIH30BaTh MOHATHS AJs1 OOBACHEHUS OTAEIbHBIX
(1)aKTOB n SIBJ'IGHI/II\/JI, BI)I6I/IpaTI) OCHOBAaHUA W KPHUTCPUU TJIA Knaccmbm(aunn XUMHNYCCKUX
BEIIECTB M XUMHUYECKUX pEaKIHi, ycTaHaBIMBaTh MPUYUHHO-CIEJCTBEHHBIE CBSA3H MEXIY
00BEKTAMU N3YUCHUA, CTPOUTH JIOTUYCCKUEC PACCYKACHUA (I/IHILYKTI/IBHI)IG, ACOAYKTHUBHBIC, 110
aHAJIOTHH), 1€1aTh BBIBO/IbI U 3aKIIIOUYCHUS;

YMCHUC NPUMCHATHL B HNPOLCCCC ITO3HAHUSA IMOHATHUA (HpC}IMCTHBIG u MeTaHpeI[MeTHI)IG),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHH, IPeoOpa3oBbIBaTh HMIMPOKO
MMPUMCHACMBIC B XUMWU MOACIIbHBIC IPEACTABIICHUSA — XUMHWYECKHH 3HAK (CI/IMBOJ'I BHGMCHTa),
XUMH4eckas ¢opMmyia W ypaBHEHHME XMMHUYECKOH peakIMu — MNpU pelleHuH y4deOHo-
IMO3HAaBAaTCJIbHBIX 3aJa4, C Y4YCTOM OTHUX MOJACIIbHBIX HpeHCTaBJ'ICHI/II\/’I BBIABIIATD U
XapaKTepu30BaTh CYIECTBEHHbIE MPU3HAKU N3YYaeMbIX OOBEKTOB — XMMUYECKHX BELIECTB U
XUMHNYECKUX peaKuMﬁ, BBISABJIATH O6HII/IG 3aKOHOMCPHOCTH, TPUINHHO-CIICACTBCHHBIC CBA3H U
MPOTUBOPEYUS B U3Y4aeMBbIX MpoLeccax U SBICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBUA:

YMEHHE HCII0JIb30BaTh MOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKe
B Kauye€CTBE€ OCHOBBI 1A (bOpMI/IpOBaHI/ISI THUIIOTE3bl 110 TIPOBEPKE TMPABHUIBHOCTHU
BBICKa3bIBAEMBIX CY)KICHUIA;

MpUOOpETEeHNE OMbITa IO IUIAHWPOBAHUIO, OPraHU3allMud U TMPOBEACHUIO YYEHHUYECKUX
HKCHEPUMEHTOB, YMEHUE HAOII0aTh 32 XOJIOM MPOIIecca, CaMOCTOSTEIbHO POTHO3UPOBATh
€ro pe3ynbTat, GopMyITupoBaTh 000OIIEHHUS U BBIBOKI 10 Pe3yIbTaTaM IPOBEJACHHOTO OIIBITA,
MCCIIEIOBaHMsI, COCTABIISATh OTYET O MPO/IETaHHON paboTe.

PabGora ¢ undopmanmeii:



yMEHHUE BBIOMPATh, aHANU3UPOBATH U MHTEPIPETUPOBATH UH(OPMAIIHIO PA3IUYHBIX BHJIOB U
dbopM mpencTaBieHUs, IOJy4aeMyI U3 Pa3HbIX HCTOYHUKOB (HAay4HO-IOMYJIspHas
JUTEepaTypa XHMHUYECKOTO COACp)KaHUsS, CIPABOYHBIE IOCOOMS, pPECypChl HHTEpPHETA),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHUE NMPUMEHATHh PAa3IUYHbIE METOJBI M 3alpOChl MPH TMOUCKE W 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOIUMBIX Ul BBIOJHEHHs y4EOHBIX M IO3HABATEIbHBIX
3aJad  ONpPEIENICHHOTO THWIA, MPHOOPETeHHME OmbiTa B  OOJACTH  HCHOJIH30BAHUS
MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMM, OBJaJeHHE KYyJIbTYpOHl ~aKTUBHOTO
WCTIOJIB30BAHUS PA3JIIMYHBIX MMOMCKOBBIX CHUCTEM, CAaMOCTOSTENILHO BBIOMPATh ONTHUMAIBHYIO
¢dopmy npesacTaBieHUs MHMOPMALUMK U WUIIOCTPUPOBATH peIlaeMble 3a/1a4d HECI0KHBIMU
CXeMaMH, AUarpaMMaMH, IpyruMu popMaMu rpaduKu 1 UX KOMOUHAIMSIMU;

YMEHHE MCIIOJb30BaTh W AaHAJIM3UPOBATh B IIpoliecce Y4eOHOH M HCCle0BaTENIbCKON
NESITeIbHOCTH HWH(POPMALUIO O BIHUSHUU MPOMBIIUICHHOCTH, CEIBCKOTO XO3sCTBA H
TPAHCHOPTA HA COCTOSTHUE OKPY’KAIOLIEeH IPUPOJHOMN Cpeibl.

KoMMyHuUKaTHBHbIE YyHHBepcaJlbHble Y4eOHbIe JelicTBUA:

YMEHHUS 33/1aBaTh BONPOCHI (B X0/€ Auajora U (Win) TUCKYCCUH) IO CYLECTBY 00CyX1aeMon
TeMBbI, (OPMYIUPOBATH CBOM TPEIJIOKEHHS OTHOCHTEIBHO BBITIOJIHEHUS MPEATIOKESHHON
3aJauy;

YMEHUS MPEJICTABISATh MOMYyYCHHBIE Pe3yJIbTaThl TO3HABATEIBHOM IEATEIILHOCTH B YCTHBIX U
IIUCBbMEHHBIX TEKCTaX; JejaTh IPE3eHTAlMI0 pPEe3ylIbTaTOB BBINOJIHEHUS XUMHUYECKOTO
SKCIepUMEHTa (J1a00paTOpHOTO OMBITA, TAOOPAaTOPHOH pabOTHI MO MCCIEIOBAHHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MO3HABATEIBHOW H
HCCIIEI0BATEIbCKON AEATEIbHOCTH PU PELIEHUH BO3HUKAIOLIMX MpoOJIeM Ha OCHOBE ydera
OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3MIUHK (00CYXIeHHsS, 0OMEH MHEHHSMH, MO3TOBBIC
LITYPMBI, KOOPAMHALUSA COBMECTHBIX ICHCTBHM, ONpeieTIeHHe KPUTEPUEB I10 OLIEHKE KauecTBa
BBITIOJIHEHHOU PabOTHI H 1Ip.).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe JelicTBHUA:

YMEHHE CaMOCTOSITENIEHO ONPEACNATh IEeTH JEATEIbHOCTH, TUIAHHPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBAaTh M MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO JESTEIbHOCTb, BHIOMPATh
HaubOosnee HS(QQeKTuBHbIE CMOcOoObl peleHUs Yy4YyeOHBIX U IO3HABATENIbHBIX 3a7ad,
CaMOCTOSITENIHO COCTABIIATh WM KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpuT™M JAEHCTBUM Ipu
BBITIOJIHEHUH 3aJlaHUi C y4eTOM IIOJIydeHHs] HOBBIX 3HAaHHMHA 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLEHUBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yibTara 3asiBIECHHOU
[IeJIM, yYMEHHE HCIIONb30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, TpEajaracMple B YCIOBHU
3aJlaHuH.

IIpeameTHbIe pe3yJbTAThI

B cocraBe mpeIMETHBIX pPE3YyNbTaTOB IO OCBOCHHUIO O00S3aTEIBHOIO  COAEPIKaAHUS,
YCTAQHOBJICHHOTO JIaHHOW (enepanbHON pabodell MporpamMmoil, BBIIEISIOT: OCBOEHHBIE
oOyyarolMMUCsl Hay4Hble 3HAHUS, YMEHHS M CIOCOOBI AEMCTBUI, crenupuueckue s
peaMeTHON 00aacTu «XUMHs», BUIBI JEATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaliy, MNpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYaLUsIX.

8-i kJyacce
K koHmy oOydenust B 8-M KJjiacce TpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:
[ paCKpI)IBaTI) CMBICII OCHOBHBIX XUMHNYCCKHNX HOHﬂTHﬁI aToM, MOJ'IeKyJ'Ia, XI/IMI/I'—IGCKHIZ
DIIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, CMeCh (OIHOpPOAHAS U



HEOJHOPO/IHASI), BAJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAasi U MOJIEKYJsipHask Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MaccoBasl J0JII XUMHYECKOIo
9JIEMEHTA B COEJIMHEHUHU, MOJIIPHBIH OOBEM, OKCUJ, KUCJIOTa, OCHOBaHHE, COJIb,
JNEKTPOOTPUIIATENILHOCTh,  CTENEHb  OKHCIEHHUS,  XHUMHUYECKas  peakius,
KJaccu(UKalusl peaKkuii: peakuud COCTUHEHHUS, PEaKIUU PA3JIOKECHUS, PEaKIHH
3aMEeUIeHUs], pPeakuu OOMEHa, HK30- M SHIAOTEPMHUUYECKHE PEeaKIHH, TEIIOBOM
ekt peakiuu, SAPO aroma, SJICKTPOHHBIM CIOW aToMa, aTOMHAas OpOUTalb,
paauyc aroma, XMMHUYECKasl CBSI3b, MOJISIpHAs U HEMOJspHas KOBAJEHTHAas CBS3b,
MOHHAasI CBSI3b, NOH, KATUOH, AaHUOH, PacTBOP, MaccoBas J0J1s BELECTBA (IPOLIEHTHAs
KOHIIEHTpAIUs1) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUM U MPUMEHSTH 3TH
MOHSITHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHKY JIi COCTaBiICHHS (OpPMyN BEIIECTB WU
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OIIpEEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTEIEHb
OKHUCJICHUS DJIEMEHTOB B OWMHAPHBIX COCAMHEHUAX, MPHUHAJJICKHOCTh BEIIECTB K
OTpPENIETICHHOMY KJIacCy COeAMHEHUW 1o ¢dopMmysaaMm, BHA XUMHUYECKON CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbica [lepuoanueckoro 3akona .M. MenaeneeBa: 71eMOHCTPUPOBATH
MOHMMAaHHE TEPUOAUYECKON 3aBUCIMOCTH CBOWMCTB XUMUYECKUX IJIEMEHTOB OT HX
nosiokeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJipo;
ONMCHIBATHh MU XapakTepu3oBaTh TabmuuHylo ¢opMy [leproauueckoir cucTeMbl
XUMHUYECKHX DJIEMEHTOB: Pa3nyaTh MOHATHS «TJIaBHAS MOATpyIma (A-rpymnmna)» u
«mobounas moarpynmna (b-rpynma)», Manble u OOJbIINE TEPHOABI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpbIe uMeroTcs B Tabmuie «llepuoauyeckas cucteMa XUMHYECKUX
anemeHToB J[.M1. MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB U 3apsl sjapa, o0Ilee YHCIO SJICKTPOHOB H
pacnpeneseHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KIacCUUIIUPOBATh  XMMHUYECKHE  DJIEMEHTHI, HEOpraHWYeCKHe  BeIIecTBa,
XUMHYECKHE peakln (110 YHUCIYy U COCTaBy YYacTBYIOIIMX B pEaKLUU BEUIECTB, IO
TEII0OBOMY 3B heKTy);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEpXKAas OMHCAHHE MPUMEPAMH MOJEKYISIPHBIX YpaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChbl BEILECTB,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JIEMEHTa MO (PopMyse COeIMHEHHS, MAacCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, IMPOBOAWUTH PAacueThl MO YPABHEHHIO XHMHUYECKOU
peakuuu;

MIPUMEHATh OCHOBHBIE OIE€pPAllMi MBICTUTEIBHON AESATEIHHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMATH3aINIo, KIACCU(UKAIMIO,  BBISABICHHE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€U — JUIsl U3YUYE€HHS CBOMCTB BEILIECTB U XUMUUYECKHUX
peakiuii, ecTeCTBEHHO-HAayYyHble METObl MO3HAHMUS — HaOJNI0JIeHUE, W3MEpEeHUe,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEabHBIN U MBICTICHHBIN );

clleIoBaTh TMpaBUaM IIOJIb30BAHUSA XUMHUYECKONW TMOCYIAOH U J1abopaTOPHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiaM OOpaleHHs C BEUIECTBAMHU B COOTBETCTBUU C
UHCTPYKUMSMU 10 BBIIOJHEHUIO J1A0OPAaTOPHBIX XUMHUYECKHX OIBITOB IO
NOJYYEHHUI0O W COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOAA),



IIPUTOTOBJICHUIO PACTBOPOB C OINPEIEICHHOM MAacCOBOM [JO0JIEH PacTBOPEHHOIO
BEUICCTBA, IUIAHMPOBaTb M IMPOBOIAUTH XUMHYECKHE OKCIIEPUMEHTHI  II0
pacro3HaBaHUIO PaCTBOPOB IIEJI0UYEH U KUCIIOT C IOMOIIBIO HHIUKATOPOB (JAKMYC,
dbeHondTanernd, METHIOPAHXK U . ).

9-ii kaace
K konHmy obydenusi B 9-M KJjiacce IpeaAMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE IOJKHBI
OTpakaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

e PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHI: XUMUUYECKUHN JIEMEHT, aToM,
MOJIEKYJIa, HWOH, KAaTHOH, aHWOH, IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO,
BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peakuus, XMMUYECKas CBsA3b, TEIUIOBOH 3((EeKT peaklnu, MOJb, MOJIIPHBIA 00beM,
pacTBOp, DdJEKTPOJIMTHI, HEIIEKTPOIMUTHI, DSJIEKTPOJIUTUYECKAS AMCCOLUAIIMS,
peaKkIMKU HOHHOTO OOMEHa, KaTalnu3aTrop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBbIE peaklii, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIIUTEND,
BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBJIEHHE, aJUIOTPONHUsA, aM(OTEPHOCTD,
XUMHUYECKasl CBSA3b (KOBAJIEGHTHAs, MOHHAs, METAJUIMYECKas), KpPUCTALIIMYECKas
pelIeTKa, KOppo3Hsi METAIIIOB, CILIABbI, CKOPOCTh XMMUYECKOM PEAKIIUH, IPEEIIBHO
nomnycrumas konuentpanus I1/1K Bemecrsa;

e WIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

e HCIOJB30BaTh XMMUYECKYI0 CHMBOJIUKY JUIsI COCTaBJIE€HUS (OPMYN BELIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHMHMUYECKHX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMNPECIEHHOMY
KJIaccy coelMHeHMH 1o (hopMyiiam, BUJ XUMUYECKOM CBA3M (KOBaJICHTHAs, HOHHAs,
METaJIJINYECKasl) B HEOPTaHWYECKUX COEIMHEHUSX, 3aps] MOHA 110 XUMHUYECKOU
bopmyie, xapakTep Cpeibl B BOJAHBIX paCTBOPAaX HEOPraHMUECKUX COSAMHEHUH, TUII
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBath cMblch [Iepuonnueckoro 3akona J[.MI. MeHneneeBa u JEMOHCTPUPOBATh
€ro TIOHUMaHWe: ONMChIBaTh M  XapaKTepu3oBaTb TaOMUYHYIO  (QopMmy
[Teproarueckoil CUCTEMBl XUMUUYECKUX DJIEMEHTOB: pa3janyaTh MOHITHUS «TJaBHAs
noarpynna (A-rpynna)» u «nobounas noarpymnmna (b-rpynna)», mansie u 6ompiive
HepUO/]Ibl, COOTHOCUTHh 0003HAYEHHUs1, KOTOPbIE UMEIOTCS B IEPUOJUUECKOM TabuIle,
C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMMUYECKHUX DJIEMEHTOB
(coctaB M 3apsan sapa, oOliee YHCIO 3JEKTPOHOB M paclpeseleHue HX Io
AJIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMWCTB
AJIEMEHTOB M UX COEIMHEHUN B IIpeeIax MaJbIX IEPUOAOB U INIABHBIX HOATPYIIII C
Y4€TOM CTPOEHHUS UX aTOMOB;

e KJACCM(PUUUPOBATH  XMMHUYECKHE  OJEMEHThI, HEOpPraHWYeCKHue  BElIEeCTBa,
XUMHUYECKHE peakluy (110 YHUCIYy U COCTaBy YYacTBYIOIIMX B pEaKLUU BEUIECTB, IO
TeroBoMy 3(p(deKTy, 10 M3MEHEHUIO CTeNeHEeHl OKUCIECHUS XUMHUYECKHUX
2JIEMEHTOB);

e XapakTepHU30BaTh (OMHUCHIBATh) OOIIME M crHeuuduyeckrne XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEILIECTB, MOJTBEPIK/1asi ONMCaHNE TPUMEPaMH MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XMMHUUECKHUX PEAKIIMIA;

e COCTaBJISTh YPAaBHEHMS 3JEKTPOJIUTHUECKON AHWCCOLMALMK KHUCIIOT, IIeIoued u
COJIEH, MOJIHBIE U COKpAIllEHHbIE YpaBHEHUS pEaKkIii HOHHOro 0OMeHa, ypaBHEHHS
peaxkiui, TOATBEPKIAIOUINX CYIIECTBOBAaHHWE T'€HETUYECKOM CBS3HM MEXIY
BELIECTBAMM Pa3JIMYHbIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3MOXXHOCTHU
MIPOTEKAHUsI XUMUYECKUX IIPEBPAILECHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHYECKOrO 3JIeMEHTa Mo (opMmysie COEAMHEHHUS, MacCOBYIO
JIOJIF0 BELIECTBA B PacTBOpPE, IPOBOAUTH PacueThl M0 YPABHEHHIO XHMHUYECKOU
peakuuy;

coOmogaTh MpaBUiIa TOJH30BAHUS XUMHUYECKOW TOCYIOH M J1abOpaTOpHBIM
o0opy/soBaHuEM, a TaKKe IpaBuiia OOpaleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIMSMU TIO BBIIOJIHCHUIO JTA0OPATOPHBIX XWUMHUYECKHX OIBITOB TIO
MOJIYyYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);
MPOBOJIUTH PEAKIMHU, TOJITBEPKIAIOUIME KAueCTBEHHBIM COCTAaB Pa3JIMYHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM MyTeM XJOpPUA-, OpOMHUI-, HOIUA-, KapOOHaT-,
docdar-, cunmmkar-, cynbdar-, THAPOKCUA-UOHBI, KAaTHOHHI aMMOHHUS U HWOHBI
M3Y4YEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMUYECKHUX
BEILIECTB;

MIPUMEHATh OCHOBHBIE OIl€pallMU MBICIUTEIBHOU AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMATU3allMIO, BBISIBJICHUE NMPUYMHHO-CIIECICTBEHHBIX
CBSI3€M — JUIsl U3YUYEHUsl CBOMCTB BELECTB M XMMUYECKUX PEaKLUi, €CTECTBEHHO-
HayyHbl€ METO/bl TIO3HAHMSI — HaOJIOJIEHUE, W3MEpPEHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peaabHbIi U MBICICHHBIN).



TemaTu4eckoe NJIAHUPOBAHUE

8-i1 kJ1acce

KoaunuecTBO 4acoB

Ne | HammeHoBaHuWe pa3iesioB H TeM DjexkTpoHHbie (MppoBbIE)
n/m | mporpaMmslI Beero Kontponrnsie | IIpakTuueckne | ogpasoBaTeibHbIe pecypebl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XHMHYECKHE TIOHATHSA
bubmorexka PI'C «Mos 111koaay —

XuMHs — BaykHas 00J1aCTh €CTECTBO3HAHMS

11 M IIPAKTHYECKOH JeITEILHOCTH YeJIOBEKA S 2 lesson.academy-
p a content.myschool.edu.ru/04/08

1.2 |BemiecTBa U XUMHYECKHE PEAKIIUU 15 1
Hroro no paszneny 20
Pa3nen 2. BaxkHejimme npeacTaBuTe I HEOPraHMYECKHX BelIeCTB
2.1 |Bo3nyx. Kucnopon. [lonsitue 06 okcugax | 6
2.2 |Bogopon. [lonsaTre o KHCIoTax U COMsIX 8 1
2.3 |Boga. PactBopsl. [TonsiTue 00 ocHOBaHUSX |5 1 1

OCHOBHBIE KJIACCHI HEOPTaHMYECKUX
2.4 . p 11 |1 1

coeINHEHU




Hroro no pazueny ‘ 30 ‘

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 31eMeHToB /.. MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI

[Tepuonuueckuii 3akoH u [lepuoanueckas
3.1 |cucrema xumuyeckux 3nemenToB .. 7
MenaeneeBa. CTpoeHHE aTOMOB

39 Xumudeckas cBsi3b. OKHUCIUTENLHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIITNN

Htoro no pazneny 15

[ToBTOpEHME 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 68 3 6




9-ii KJ1acc

Ne | HammeHoBaHMe pa3/iesioB U TeM

KoaudecTBO 4acoB

DaekTpoHHBIE (HH(POBHIE)

COCIMHCHUA

n/m | mporpamMmbI Beero Konrposnbneie | IIpakTuueckne | oGpaszoBaTenbHbie pecypebl
padoThI padoThI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakuu
. bubnnoreka ®I'NC «Mos mikonay —
[ToBTOpEeHue U yrioy6nenue 3HaHUN
L1 octosmbIx pasienos kypea 8 Kiacca > . lesson.academy-
pasit yp content.myschool.edu.ru/04/09
19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4
" | peakuuit
13 DAEKTPOIUTHYECKAS JUCCOITUAITHS. 8 1 1
" | XuMHuecKue peakiiy B pacTBopax
Hroro no pazneny 17
Pa3znen 2.Hemeranibl M HX COeTHHEHUS
21 OO61mas xapakTepuCTHKa XUMUYECKUX 4 1
| snementoB VIIIA-rpynmnsl. ["anorenst
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 |anementoB VIA-rpynmsl. Cepa u ee 6




OO01mas xapakTepuCTHKa XUMUYECKUX

2.3 |anementoB VA-rpymnmsl. A3ot, pochopu |7
WX COCTUHCHUS
OO1m1ast XapaKTePUCTHKA XUMHUYECKIX
2.4 | snementoB IVA-rpynmsl. Yriaepoa u 8
KPEMHHI ¥ UX COCITUHCHUS
Hroro mo pazueny 25
Pa3nen 3. MeTasjibl M UX COeIMHEHUSI
3.1 | OOwme cBOUCTBA METAILIIOB 4
3.2 | Baxsneine MeTauibl ¥ UX COEIUHEHUS 16
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
41 BerectBa 1 MaTepualibl B )KH3HH 3
™ | gemoBeka
Hroro mo pazueny 3
[ToBTOpeHue 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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