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NMOACHUTEJIbHAS 3AINIUCKA

ITporpamma 1o XMMHH Ha ypOBHE OCHOBHOIO 0011ero oOpa3oBaHus COCTaBjIeHa HAa OCHOBE TpeboBanmii K
pe3ysbTaTaM OCBOGHHS OCHOBHOH 00pa3oBaTeNbHOH MpOrpaMmbl  OCHOBHOrO obmero obpaszoBanus,
npezacrasieHubx B GI'OC 00O, a takke Ha ocHoBe (hepepanbHOii paboueil mporpaMMbl BOCHHTaHHUA H C
yu€TOM KOHLENUMKU npenojasanus yueOHoro mnpeamera «Xumus» B 00pa3oBaTe/IbHbIX OpraHU3alusx
Poccuiickoit denepanun.

[lporpamma 1o XuMuH 1a€T npejicrabieHue o uensx, obuweil crparernu oOydeHHs, BOCHHTAHUA M
pa3BuTHA oOyuarolmMxcs cpejacTBaMu  y4eOHOro rpejaMmera, YCTaHABIMBACT 00A3aTeIbHOE MPEAMETHOE
COJIEP)KAHME, NPEJAYCMATPHBACT PACIIPEICICHHE €ro M0 KjlaccaM M CTPYKTYPHPOBAHME [10 pas3jieslaM U TeMam
NporpamMMbl 10 XWUMHH, ONpEJeNseT KOJMYECTBEHHbIC M Ka4YeCTBEHHBIC XAPAKTEPUCTHKH COJIEPIKaHHS,
PEKOMEHJIYEMYIO NOCJEI0BATEABHOCT H3YUEHHS XMMHH € YYETOM MEKIPEAMETHBIX M BHYTPHIIPEAMETHBIX
cBsi3eil, JIoruKu yueOHOro npouecca, BO3pacTHbIX 0COOGHHOCTEl 0Oyuaroluxcs, OnpeienseT BO3MOKHOCTH
npeaAMeTa Juis peanusaunu TpeboBaHuii K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3zoBaTeibHOI MpoOrpaMMel Ha
YPOBHE OCHOBHOro obuiero obpasoBaHHs, a Takxke TpeboBaHMIT K pe3yabTaTaM OOy4YEHHs XMMHH Ha YPOBHE
HeaeH M3ydeHHsl Mpeamera M OCHOBHBIX BHJIOB yueOHO-NO3HABATENbHOH JAesTenbHOCTH oOyuaromerocs no
OCBOEHHIO yueOHOro cojepKanus.

3HaHME XUMHH CHYKHUT OCHOBOH Ui (DOPMHMPOBaHMS MHPOBO33peHMs 00ywalouerocs, ero
NPEACTABICHHH O MaTepHaJLHOM EAMHCTBE MHpaA, BAKHYIO PpOJb MIrpaloT (OpMHUpYEMbie XHMHEH
NPEACTABICHHA O B3aUMONPEBPAILCHHUAX SHEPrHH M 00 HBOMIOLMH BEIIECTB B NPUPOAE, O MYTAX PEILCHMA
rinodanbHBIX MpodIEM YCTOHYMBOIO pPa3sBUTHA YEIOBEYECTBA — ChIPLEBOI, YHEPreTHUYECKOMH, NUILEBOH M
IKOJIOTHUECKOH De30MmacHOCTH, TPodaeM 3/paBOOXPAHEHHSI.

N3yuenne Xxumuu:

CrnocoOCTBYET peann3aliu BO3MOKHOCTEH /U1 caMOpasBUTHA H (POPMHPOBaHHS KYJIbTYPbl THYHOCTH, €€
o0ueit u GpyHKUMOHANBHONH IPAMOTHOCTH;

BHOCHT BKJaJl B (JOPMHUPOBAHHE MBIIUIEHHS H TBOPYECKHX CrocoOHOCTEH 00yudarolmxcs, HaBbIKOB HX
CaMOCTOATENBHON  yueOHOH  JEATENLHOCTH,  OKCHEPHMEHTAILHBIX M MCCIIEJOBATE/NLCKMX — YMEHHI,
HEOOXOIMMBIX KaK B [OBCEIHEBHOMH JKHU3HH, TaK U B PO(ECCHOHATLHOI 1eATeIbHOCTH;

3HAKOMUT €O CHeuM(PUKON Hay4HOro MBILUICHUS, 3aKIajbiBACT OCHOBBI 1IEJOCTHOTO B3IJIfAAa Ha
€/IMHCTBO MPHPOJbI M YEI0BEKa, SBISAETCS OTBETCTBEHHBIM 3TanoM B (JOPMHPOBAHWH €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH 00YHAIOIINXCS;

criocodeTByeT (POPMHPOBAHHIO LIEHHOCTHOIO OTHOIIEHHSA K €CTECTBEHHO-HAYYHBIM 3HAHHAM, K NPHPOJIE,
K YE/IOBEKY, BHOCHT CBOIi BKJIa]l B 9KOJIOrnueckoe obpaszoBanne o0yyaiommxcs.

Jlanuble HanpasneHus B oOydeHuH XMMHH oOecrniedmBaioTcs creunduKkoil cojaepkanus ydeOHOro
npeaMeTa, KOTOpPbIi ABAACTCA NMEAArorHyeckd aJanTHPOBAaHHBIM OTpakeHHeM O0a30BOIl HayKM XMUMHH Ha
OnpeeiEHHOM JTane e€ pa3sBUTHs.

Kypc xumuu Ha ypoBHE OCHOBHOrO 0011ero o0pa3oBaHHs OPHEHTHPOBAH HAa OCBOCHHE 00ydalomMUMHCs
CHCTEMbl [1E€PBOHAYAIbHBLIX TMMOHATHH XHMHHM, OCHOB HEOPraHWYECKOW XHMHHM M HEKOTOPBIX OT/E/IbHBIX
3HAUUMBIX TOHATHI OPraHUYeCKOH XHMHH.

CrpykTypa cojiepkaHusi porpamMMel 10 XHMHH C()OPMHPOBAHA HA OCHOBE CHCTEMHOIO MOAX0/a K €€
n3ydenuio. CojiepkaHue CKJIAIbIBACTCA U3 CUCTEMbI MOHATHI O XHMHUYECKOM 3JIEMEHTE M BELIECTBE H CUCTEMBI
NOHATHI O XuMHueckoil peakumn. OOe 9TH CHCTEMbl CTPYKTYPHO OpPraHW30BaHbl 10  [PHHIAITY
MOCJIEI0BATENLHOTO PA3BUTHS 3HAHUIT HA OCHOBE TEOPETHUECKHX MPEACTABICHHI Pa3HOro ypOBHS:

~ aTOMHO-MOJIEKYJIIPHOTO Y4YCHHs KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuoanveckoro 3akona Jl. . MenzieneeBa kak OCHOBHOIO 3aKOHa XUMHH;

~ YHYCHHUS O CTPOCHHH aTOMa H XHMHYECKOIi CBSI3H:

— [pe/ICTaBIEHHIT 00 EKTPOINTHYECKOH JAMCCOIHALIMN BELIECTB B PACTBOPAX.

Teoperuueckne 3HaHMA PaccMaTpPHBAIOTCA HA OCHOBE HIMITMPHYCCKH MOJYYEHHBIX M OCMBICICHHBIX
(akToB, pazsBUBAIOTCA MMOCIECAOBATEIBHO OT OJHOIO YPOBHS K JAPYrOMYy, BHINONHAS (YHKUHH OOBACHEHHS M
NPOTHO3HPOBAHMA CBONCTB, CTPOCHHS M BO3MOKHOCTEH NMPAKTUYECKOr0 NMPHMEHEHHUS H MOJYYEHHS H3Y4aeMbIX
BEILECTB.

OcBoeHHEe NpOrpaMMbl 10 XHMHH crnocoGeTByeT (OPMHPOBAHHIO MPEACTABICHHA O XHMHUYECKOMH
COCTABJIAIONICH HAy4yHOH KapTHHbI MHpAa B JIOrMKE €€ CHCTEMHOMN MPHPOALI, LUEHHOCTHOIO OTHOLICHHS K
HAyYHOMY 3HAHMIO M METO/aM MOo3HaHus B Hayke. M3yueHne XHMHH MPOMCXOAUT C NMPHBICUCHUEM 3HAHMIT H3



paHee M3ydeHHbIX y4eOHbIX npeaMertoB: «Oxpyxkatouuii mup», «buonorus. 5-7 wiaces» n «®usuka. 7
KJ1ace».

Ilpn u3yqeHHH XMMHUH MPOMCXOAMT (OPMUPOBAHHE 3HAHMH OCHOB XMMHYECKON HAyKH Kak obiactu
COBPEMEHHOTO E€CTECTBO3HAHMUSA, NMPAKTHYECKOH JEATEILHOCTH Ye/lOBEKa M KaK OJIHOrO M3 KOMITOHEHTOB
MHPOBOH KyJIbTYphbl. 3aa4a y4eOHOro npejaMera coCTOMT B (hOPMHPOBAHUN CHCTEMbl XMMHYECKHX 3HAHUNH —
BaKHEHIIMX (DAKTOB, TOHATHI, 3aKOHOB M TEOPETHYECKHX IOJIOKEHHWH, JOCTYNHBIX 0000meHHi
MHPOBO33PEHYECKOr0 XapakTepa, A3bIKa HayKH, B IPHOOLIEHHH K HAYYHBIM METOJaM MO3HAHUA NPU H3YHYECHHH
BEIIECTB H XHMHYECKHX peakinii, B GopMHPOBAHHHM M PA3BUTHM MO3HABATENLHBIX YMEHHIT H X IIPUMEHEHUH B
yueOHO-TI03HaBATEAbHOH M Yy4eOHO-MCCIC0BATENbCKON JICATEIBHOCTH, OCBOCHHHM MpaBuil 6e30macHoro
oOpalleHus ¢ BEIECTBAMH B MOBCEAHEBHOI KH3HM.

ITpu M3yyeHHn XMMHH Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus BaKHOE 3HAYCHHE NPHOOPEIH TakHe
LLEJH, KaK:

— (opmHpOBaHHE HMHTE/UIEKTYAIIbHO  Pa3BHTOH  JIMYHOCTH, TOTOBOH K camooOpa3oBaHHUIO,
COTPY/ZIHHYECTBY, CaMOCTOSATE/LHOMY MNPHHATHUIO pElICHMi, cnocobHO# ananTupoBathess K OblCTpPO
MEHAIOLIMMCS YCIIOBHAM JKU3HH;

~ HAampaBJICHHOCTb OOYHEeHHMs Ha CHUCTEMaTHYECKOe npuodiieHne 0OydaromHXcsi K CaMOCTOSTENbHOI
1103HABATE/ILHOH JIEATEILHOCTH, HAYYHBIM METOJAM MO3HAHUsA, (OPMUPYIOIIMM MOTHBALMIO H Pa3BHTHE
cnocobHoCTelH K XMMHH;

— ofecrieueHue YCIOBHI, cnOCOOCTBYIONMX NMPHOOPETEHHIO O0YYaIOIIMMHCA ONbITa pazHOOOpa3HOI
JICATETLHOCTH, TIO3HAHWUA M CAMONO3HAHHA, KIIOYEBBIX HABLIKOB (K/IHOYEBBIX KOMIETEHIHIT), HMEIOIHMX
YHHBEPCAILHOE 3HAYCHUE JUIS Pa3JIMYHbIX BHJIOB JIEATEIHOCTH,

— (hopmupoBanue obuiei GyHKIMOHATBLHOH H €CTECTBEHHO-HAYYHOIH I'PAMOTHOCTH, B TOM YHCIIE YMEHHI
OOBACHATL M OLCHMBATD ABJICHUS OKPYKAIOLIEr0 MUPA, HCIOJb3YS 3HAHUSA W OINBIT, NOJYYEHHBIE ITPH H3YYCHHH
XHMHH, IPHMEHATBL UX TIPH PELICHUH NPOOJIEM B MTOBCEIHEBHOMN JKH3HH H TPY/10BO# JCATEIbHOCTH;

— (hopmupoBanue y 00yqalomMXCs ryMaHHCTHYECKHX OTHOLICHHH, MOHMMAHUS 1IEHHOCTH XUMHYECKHX
3HAHMUH JUIS BbIPADOTKM KOJIOTMUYECKH 11e1eco00pa3HOro MopejAeHus B ObITY M TPY/0BOH AEATEILHOCTH B
LEJISX COXPAHEHHS CBOETO 3/10POBbS M OKPYIKaIOIIEH MPUPOJIHOH Cpe/ibl;

— pa3BHTHE MOTHBAIMK K O0Y4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H CAMOBOCITMTAHMIO Ha OCHOBE
YCBOCHHS 001IICYEI0BEUECKUX LICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY Mpoduis U HanpaBIeHHOCTH
JlanbHeiero 00yueHus.

O6miee yHCNO HacOB, OTBEAEHHBIX IS M3YyYCHHS XMMHM Ha YPOBHE OCHOBHOro obmiero obpasoBaHus,
cocrtasiasier 136 yacos: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kiacce — 68 yacos (2 yaca B HEJLEINIO).



COJEP)KAHUE OBYYEHUS

8 KJIACC

INepBonavyaibHbie XHMHYECKHE MOHATHS

[Mpeamer xumun. Ponb XMMHUM B JKM3HH 4eloBeka. XHUMHSA B cHCTeMe Hayk. Tenma M BeliecTsa.
du3nuecKkHe CBOHCTBA BelIECTB. ArperarHoe coctosiHue BeuecTs. [loHsTne o merojax no3HaHus B XHMHH.
Yucrele Bemecta 1 cmecH. CriocoObl pasaeneHus cMeceii.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE 1eMEHTbI. CHMBOJIBI XMMHYECKHX J1eMeHTOB. [IpocTbie n crokubie
BCILIECTBA. ATOMHO-MOJICKYJISPHOE YHCHHE.

Xumuueckas ¢opmysa. BajeHTHOCTH aTOMOB XMMMYECKHX HJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BewectB. OTHocHTeNnbHas artomHas Macca. OTHOcHTeNbHAas MoJeKyJsipHas Mmacca. MaccoBas o
XMMHYECKOr0 2J1EMEHTA B COSIMHEHHH,

KomnvectBo BemectBa. Monb. Monsipuas Mmacca. B3auMOCBSI3b  KOIHMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX eMHHIL BetecTBa. Pacuérsl no gopmynaMm XMMHYECKHX COCHHCHHI.

du3nyueckHe H XUMHYECKHE ABJICHHA. XHUMHYeCKas peakuns U e€ npu3Haku. 3aKOH COXPaHEHHS MaccChl
BemecTs. Xumudeckue ypaBHenus. Knaccuukaums XMMHYECKHX peakuuii (COCAMHEHHS, Pa3lIOKEHHS,
3amenieHHs, oOMeHa).

Xumuueckuit ykcnepumenm:

3HAKOMCTBO € XHMHUECKOH MOCy/10i, npasuiamu pabotel B nabopatopun W npuéMamu oOpaiieHus c
nabopatopHbiM 000pYZ0BAHHEM, HM3YYeHHE M OnHcaHue (HU3MYECKHX CBOHCTB 00pa3lloB HEOPraHMYECKHX
BellecTB, Habno/ieHne (PU3HYECKHX (TUIABJICHHE BOCKA, TAsSHUE JIb/Ia, PACTHPAHHE caxapa B CTYIKeE, KHIIEHHE H
KOHJICHCAIIUS BO/IbI) H XMMHYECKHX (FOPEHHE CBEYH, NMPOKAIMBAHHE MEIHOIl NMPOBOIIOKH, B3aMMOJCHCTBHE
Mena ¢ KHCIOTOH) siBIeHHH, HAOMIOJEHHE M ONHMCAHWE NPU3HAKOB MNPOTEKAHHMA XHMHUCCKMX peakiuii
(paznoxeHue caxapa, B3auMO/ICHCTBHE CEPHOH KHMCJIOTHI C XJIOpHIOM Oapus, pa3/ioKeHHE HAPOKCHAAa MEIH
(I1) npu HarpeBaHuH, B3aUMOJCHCTBHE kKele3a ¢ pacTBopoMm cosnn meau (II), usydenue criocobos pasaeneHus
cMeceii: ¢ MOMOLIbI0 MarHuTa, (UJILTPOBAHHE, BbIMTAPHBAHHE, JHCTHILIALNA, XpoMmartorpadus, nposeieHHe
OYMCTKH MOBApEHHOH cOJH, HAOJIIOJAEHHE H OMMCAHHE PE3YJbTATOB MPOBEJACHUS OMNBITA, HIIIOCTPHPYIOILETO
3aKOH COXPAHEHHs MACCHI, CO3/1aHne Mojiesiel MoJIeKyl (11apocTepiKHEBBIX).

Bazkueiiune npeacraBuTe/ I HEOPraHHYeCKUX BellecTs

Bo3ayx — cmeck raszoe. CocraB Bosayxa. Kucinopoa — 3neMeHT M npoctoe BeuiectBo. Haxoskaenue
KHCI0poaa B mpupoze, (usnueckue M XMMHHECKHE CcBoicTBa (peakuun ropenus). Okcuabi. [Ipumenenue
kuciopoaa. CrnocoOwl noayyeHns: Kuciopoja B siaboparopuu u npomeinuieHHocTd. Kpyrosopor kuciopoaa B
npupoze. 0301 — annoTponHas MoaAH(GHKALNS KHCIOPOA.

TennoBoit ekt XHUMUUECKOH peakiu, TEPMOXHMHYECKHE YPABHEHUS, IK30- M IHIOTEPMHYECKHE
peakuun. TOriMBO: yroiab M MeTaH. 3arps3HeHHE BO3/yXa, YCHJICHHE NapHHKOBOro 3dipexrta, paspyuieHue
030HOBOTO CJI051.

Bomopox — sneMeHT u mpocTtoe BemiecTBO. Haxoskaenme Bojgopojaa B mnpupoje, (usuueckue M
XMMHYECKHE CBONCTBA, MPUMEHEHHE, croco0bl nomyyenus. Kucaorst u conm.

Monsiptblit 06bEM ra3oB. Pacué€Tsl 0 XUMHYECKHM YPABHEHHUSM.

®usuyeckue cpoicTsa BoAbl. Boga kax pacrBoputens. PactBopbi. HacbiiieHHbIE M HEHACBILICHHBIC
pactBopsl. PacTBOopUMOCTh BemlecTB B Boje. MaccoBas /1015 BellecTBa B pacTBope. XMMHUECKHE CBOICTBa
Boabl. OcHoBanus. Poib pacTBOpOB B r1pHpoae M B JKH3HM 4esnoBeka. KpyroBopor Bozibl B rpHpoie.
3arps3HeHne NpHpoAHbLIX BoJA. OXpaHa M OYHCTKA NPHUPOJIHBIX BOJL.

Knacendukaums neoprannueckux coeaunenuii. Oxkenabl. Knaccndukaums oKCHaoB: coseodpasyrommne
(ocHOBHBIE, KuCIOTHbIe, amdoTepHbie) M HeconeoOpasyiomme. Homenknarypa okcuaoB. dusnueckue M
XMMHYECKHE CBOiiCTBa okcua0B. [Tomyuenne okcuaos.

OcHoBanus. Knaccudukauus OCHOBaHMiA: MmENOYM M HeEpacTBOpHMbIe oOcHOBanus. Homenknartypa
ocHoBanuii. Du3HyecKue 1 XUMHUYECKHE CBOMCTBA ocHOBaHMii. [Tosnyyenne ocHoBaHMiIA.

Kucnorel. Knacengpukaums kucnor. Homenknarypa kuciaor. MU3HYECKHE M XMMHYECKHE CBOICTBA
kucnot. P aktuBHocT metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneii. @u3nyeckue 1 XMMHUEcKue cBoiictsa cosieid. [Tonyuenue conei.

I'eHeTHueCKas CBA3b MEXK/1y KJIACCAMH HEOPraHHYECKHX COEIMHEHHH.

Xumuueckuit sxcnepumenm:

Ka4yeCcTBEHHOE ONpe/eICHHE COACPKaHHA KHCIOPO/a B BO3/yXe, MojyuyeHue, coOupaHne, pacrno3HaBaHue
M HM3Y4YEHHE CBOHCTB KHCIOpOJa, HaOMIOACHHE B3aUMOJCHCTBUS BEIIECTB C KHCIOPOJAOM M YCJIOBMS



BO3HMKHOBEHMSI M IIPEKPAllCHHs ropeHus (rokapa), O3HaKOMJICHHE ¢ 00pa3lamMM OKCHIOB M ONHCAHHE HX
CBOHCTB, noiay4yenue, coOMpaHue, pacrno3HaBaHHE M M3yYEHHE CBOHCTB BOJOpoja (ropenune), B3anmMoeiicTeie
Bojopoaa ¢ okcwaom meau (II) (BO3MOKHO MCnonb3oBaHue BHaeoMatepuasnos), Habmoaenue oOpasios
BEHIECTB KOMMYECTBOM |  MOIIb, HCCleoBaHME OCOOEHHOCTEH pAacTBOPEHHMs BEHIECTB C  Pa3IM4HOMN
PacTBOPHMOCTBIO, [PHIOTOBJICHHE PACTBOPOB C ONPE/AeJEHHOH MacCOBOii J0ieif pacTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBHE BOJIbI C META/IaMH (HATPHEM M KalbLMEM) (BO3MONKHO HCIOJIB30BAHHE BHEOMATEPHAJIOB),
Hcere10Banue 00pasloB HEOPTaHWYECKUX BELIECTB PA3IMYHBIX KIaccoB, HAOMIOZEHHE M3MEHEHHsI OKPACKH
MHJIMKATOPOB B pacTBOpax KHCIOT M LIeJIoueH, u3yueHue BzaumozeHcTsus okcuaa mean (II) ¢ pacrsopom
CEPHOI KHCIIOTBI, KHCIOT C META/UIaMH, peakluii HeHTpaIH3alluKl, MOJydyeHHe HEPACTBOPHMBIX OCHOBAHMWIA,
BLITECHEHHE OJIHOIO METaula JPYrMM M3 PacTBOpa COJM, PELICHHE JKCHEPHUMEHTAILHBIX 3aja4 10 Teme
«BaHelme K1accbl HEOPraHHYECKHX COCHHEHHIT».

IMepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumuuyeckux siementos /I, U. Menaeneesa.
Crpoenne aromoB. XuMHuecKas cB3b. OKHCIHTEILHO-BOCCTAHOBHTEIbHBIC PEAKIIHH

IlepBble nonbITKKM KiaaccHUKALMU XMMHYECKUX d1eMeHTOB. [lonsTHe O rpynnax CXOAHbIX HIEMEHTOB
(ienovHble M NIEIOYHO3EMEIbHBIE METalUlbl, FaJOreHbl, HHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpble 00pa3zyroT
amdoTepHbIie OKCH/IbI H THIAPOKCH/IBL.

ITepuonmueckuit 3akon. [lepmoanyeckas cucrema Xumuyeckux anementoB JI. M. Menjeneesa.
Kopotkonepuoanas u janmunnonepuoanas dopmbl Ilepuoauueckoi cucrembl xuMuueckux anementos 1. W.
Menneneesa. [leprosbl 1 rpynnsl. @H3HUECKHH CMBICI NMOPAAKOBOrO HOMEpPA, HOMEPOB NEPHO/IA M IPYNIIbI
JNIEMEHTA.

Crpoenne aromoB. CocraB aromubiX sjep. M3otonbl. Dnextponbl. CTpoeHne 3MeKTPOHHLIX 000/104eK
atomoB nepBeix 20 xumuuecknx snemeHToB [lepuoamueckoii cucremst JI. M. MenneneeBa. XapakrepHcTuka
XMMHYECKOro 21eMeHTa 1o ero nonoxkenuio B [lepuoauueckoii cucreme /1. M. Meneneesa.

3aKOHOMEPHOCTH  H3MEHEHHS pajauyca aToOMOB XHMHYECKHX 9JIEMEHTOB, METAUITHYECKHX H
HEMETA/UIHYECKHX CBOMCTB 110 IPyInaM M rneproiam.

3unavenue [lepuoanueckoro 3akona u Ilepnoanueckoi cHCTEMbI XUMHUECKHX JIEMEHTOB /ISl PA3BHTHA
Hayku u npakrtuku. J1. M. MenjeneeB — yu€nblit ¥ rpamiaHuH.

Xumuueckas cBs3b. KoBanenTHas (nonsipHas W HENOJSpHAas) CBA3b. DIJIEKTPOOTPHULATEIBHOCTD
XMMHYECKHX 71eMEHTOB. MloHHas CBA3b.

Crenenb  okucieHHs.  OKHCIIMTEIbHO-BOCCTAHOBUTENIbHBIE peakuuH. [lponecchl  OKHCIEHHS W
BoccTaHOB/ICHHS. OKHCIUTEIH H BOCCTAHOBHTEITH.

Xumuueckuit ykcnepumenm:

u3ydyeHHe O0Opa3loB BEIIECTB METAUIOB M HEMETA/UIOB, B3aUMOCHCTBHE THAPOKCHIA LMHKA C
pacTBOpaMH KHCJIOT M IIEJNOYEi, TNPOBEJACHHE OMNBITOB, WUIIOCTPUPYIOUHX TPHMEPBl OKUCIUTENBHO-
BOCCTAHOBHTEJILHBIX PeaKiiyii (ropeHHe, peakiiiy pasznoKeHus, COCIHHEHUS ).

Mexcnpeomemusie ceasu

Peanu3aums MeXNpeIMETHBIX CBs3eil NpH M3yueHMH XHMMHH B 8 Kiacce OCYIIECTBISETCS uepes
MCII0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHIH, TAK M MOHATHH, SBASIOIIMXCS CHCTEMHBIMH JUIs
OT/ICIIbHBIX MPEJAMETOB ECTECTBEHHO-HAYYHOI'O LIMKIIA.

OO0wme ecTecTBEHHO-HAYUYHbIC MOHATHS: HaydHbl (akT, runorTesa, TEOpHs, 3aKOH, AHAIN3, CHHTE3,
KrnaccuuKalus, NepHOARYHOCTb, HAOII0AEHHE, IKCIIEPHMEHT, MOJICIHPOBAaHHE, H3MEPEHHE, MO/Ie/Ib, SBICHHE.

dusuka: MaTepus, atoMm, IEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIH, H30TOMbl, PaJHOAKTHBHOCTD,
MOJIEKYJIa, NEKTPHUCCKHIH 3aps/l, BELEeCTBO, Telo, 00bEM, arperaTHoe COCTOSIHUE BEILeCTBa, ra3, (Ju3Hueckne
BEJIMYHMHBI, €IMHHULIBI H3MEPEHHUS, KOCMOC, MaHeTsl, 38é31b1, ConHue.

Buonorus: horocunTes, asixanue, buochepa.

I'eorpadms: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJE3HbIC NCKOMAEMbIE, TOIUTHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XHMHYECKAs peakuus

[Mepnoanueckuii 3akon. [lepuoanyeckas cucrema xumuieckux sementos /1. M. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MCHEHHM CBOHCTB XMMHYECKHX 2JIEMEHTOB MEPBBIX TPEX NMEPHOIOB, Kalus,
Ka/IblMs M HX COCJMHEHHI B COOTBETCTBHH C TMOJIOKEHHEM 73ieMeHTOB B Ilepmoamueckoi cucreme
CTPOCHHEM HX ATOMOB.

CrtpoeHue BelIECTBA: BH/IbI XHMHYECKOH CBA3H. THIBI KPHCTAUIMYECKHX PEHIETOK, 3aBUCHMOCTD
CBOHCTB BEILECTBA OT THIA KPHCTAIUIMYECKON PEIIETKH H BHIAa XHMHYECKOI CBA3H.



Knaccudukaums M HOMEHKJIATYpa HEOPraHMYECKHMX BellecTB. XHMHUYECKHE CBOHCTBA BELLECTB,
OTHOCSIIMXCH K Pa3JMYHBIM KJIaCCaM HEOPraHMYECKHX COEJMHEHHH, IEHETHYECKas CBA3b HEOPraHHYeCKMX
BELLCCTB.

Knaccuukanms XuMHYECKHX peakiuif 10 pasiIMuHbIM MMPHU3HAKaM (110 YMCITy M COCTABY YYacTBYIOIIHX B
peaKkiHH BELIECTB, M0 TEIIOBOMY 3(h(deKTy, Mo W3MEHEHHIO CTENeHell OKHCICHHS XMMHYECKHX JJIEMEHTOB, 110
0o0paTHMOCTH, MO YuYacTHIO KaranusaTtopa). DK30- W IHJIOTEPMHYECKHE pPEAKLHH, TEPMOXHMHYECKHE
YPaBHEHHS.

[MonsTHe o ckopoctn xumuueckoii peakuuu. [Toustue o6 oOpaTHMbIX M HEOOPATHMBIX XHMHYECKHX
peakuuax. [ToHsTHE O rOMOreHHBIX H reTeporeHHbIX peakuusx. [ousTne o karanuse. [ToHaTHE 0 XUMHYECKOM
pasHoBecHH. DaxkTOpbl, BAMAIONIME HA CKOPOCTh XHMHYECKOH peEakiMu M I0J0KEHHE XHMHUYECKOro
PaBHOBECHS.

OKMCINTEILHO-BOCCTAHOBHTEILHBIE PEAKIIMH, IEKTPOHHbIH Oananc OKUCIUTENBHO-BOCCTAHOBUTEILHOM
peakuui. CocraBlieHHE ypaBHEHHH OKHCIHTEILHO-BOCCTAHOBHTENIBHBIX PEAKLMil C HCNOJIb30BAaHHEM METO/a
IEKTPOHHOTO HanaHca.

Teopusi 3NMEKTPOIUTHYECKOH AMCCOLMALMU. DNEKTPOIUTHI M HEMIEKTPOauThl. KaTHOHBI, aHHMOHBI.
MexaHnu3M JHCCOLMALMH BEILECTB C Pa3jMYHBIMM BHIAMH XHMHYECKOH cBasH. CreneHb AMCCOLMALHM.
CunpHble U crnadbie IEKTPOIIUTHI.

Peakuun monHoro obmeHa. YcnoBus NpoTeKaHUsi PeakiMi MOHHOTO 0OMEHa, MOJHbIE M COKpaIIEHHbIC
MOHHBIE ypaBHeHusi peakuuii. CpoiicTBa KHCIOT, OCHOBaHMH M cojlelf B CBETE TNPEJACTaBICHHH 00
NEKTPOIIMTHYECKOI Aucconanun. KayecTBeHHble peakunn Ha noHbl. [TonsTHe 0 ruaposnse coneii.

Xumuueckuit skcnepumenm:

03HAKOMJIGHHE C MOJCIAMH KPHUCTAIIMYECKHX pPEHIETOK HEOPraHMYEeCKHX BEIECTB — METAUIOB H
HeMeTan10B (rpaura u anMasa), C/I0XKHBIX BELIECTB (XJI0PH/1a HATPHUS ), HCCIIE0BAHHE 3aBUCHMOCTH CKOPOCTH
XHMHHYECKOI1 peaKkiHH OT BO3JCIHCTBHSA pPa3iHiHbIX (JAaKTOPOB, HCCIIECOBAHHE ICKTPOIIPOBOAHOCTH PACTBOPOB
BELIECTB, MMPOLEcca JAMCCOLHALIMM KHCIIOT, LIEJIoYEH U coueil (BO3MOKHO MCIIOIL30BAHHE BHIEO MATEPHAIIOB),
MPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOLIMX TMPH3HAKM NPOTEKaHHMs peakuuii HoHHOro obmena (oOpasoBanue
ocajika, BblIeNEHHE ra3a, o0pa3oBaHHE BOJIbI), ONBITOB, HWUIOCTPHPYIOUMX [PUMEPLl OKHCIHTEILHO-
BOCCTAHOBHUTEJILHBIX PEaKUHii (ropeHue, peakiiny pas3liokKeHus, COeIMHEeHH ), pacro3HaBaHHEe HEOPraHHYECKHX
BCILCCTB € MOMOIIBIO KAYECTBEHHBIX PEAKIHii Ha HOHbI, PELICHHE DKCIICPUMEHTAIbHBIX 3a/a4.

HemeTa/ibl H HX COeTHHEHHS!

OO61mas xapakTepucTuka ranoreHoB. Oco6eHHOCTH CTPOCHHS ATOMOB, XapAKTEPHbIC CTENICHH OKHUCIICHHS.
Crpoenne u pU3NYECKHE CBOIHCTBA MPOCTBIX BEIIECTB — raJIOreHOB. XHMHUYECKHE CBOHCTBA Ha NpUMepe XJopa
(B3aMMOZEHCTBHE ¢ METAUIAMH, HEMEeTaIaMu, wenovamu). Xnoposojaopoa. CossiHas KHCIOTa, XMMHYECKHE
CBOIiCTBA, noaydenue, npumeHenne. JlelicTeie Xjopa u XJIOPOBOJAOPOAA HA OPraHu3M uenoBeka. Baxkueiune
XJIOPH/Ibl H MX HAXOK/ICHHE B NPUPOJIE.

OO6mas xapakrepuctuka s1emMeHToB VIA-rpynnbl. OcoGeHHOCTH CTPOEHMS ATOMOB, XapaKTepHbie
crenenn oxucienus. CtpoeHme W (u3MuUecKkHe CBOHCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa M CEpbl.
Annorponneie MoandUKalMK Kuciopoga u cepbl. XUMuueckne cpoiictBa cepbl. CepoBo1opojl, CTpPOEHHE,
(usnueckne W XuMHUecKHe cBoicTBa. OKCHMIBI Cepbl Kak MPEJACTABMTENH KHCIOTHBIX OKcHaoB. CepHas
KHCI10Ta, (PU3HYECKHE U XHMHYECKHE CBOMCTBA (00LIME KaK NpecTaBuTe s Kiacca KUCIoT U crieuduyeckue).
XHMHUECKHE pEaKIHH, JIeKalUlMe B OCHOBE IPOMBIIUIEHHOTO crnocoba MoJyyeHusi CEepHOH  KHCIIOTHI.
[Tpumenenue ceproit kucnotbl. Costn CepHOi KHCI0THI, KaYecTBEHHas peakuns Ha cyiabpar-non. Haxoxnenmne
cepel M €€ COeMHEHHMH B npHpoje. XHMUUECKOE 3arps3HEHHE OKpYKalomeH cpeibl COeJMHEHHSIMH Cepbl
(KHCIOTHBIE 10K/IH, 3arPA3ZHEHUE BO3/IyXa U BOJOEMOB), CMIOCOOLI €0 Mpe0TBPALLCHHSL.

OOmas xapakrepuctuka 371emMeHToB VA-rpynnel. OcoGeHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTENEHH OKMCICHMS. A30T, paCHpOCTPAHEHHE B Npupoe, (pH3HUECKHE M XHMHYecKHe cBoiicTBa. Kpyrosopot
azora B npupozae. AMMHAK, ero (pU3MUYECKHE M XMMHUYECKHE CBOHCTBA, nojydyenue H npumenenne. Conm
aMMOHHsA, UX (H3NYECKNE U XMMHYECKHE CBOICTBA, npuMeHenne. KauecTBeHHasn peakiums Ha HOHbBI AMMOHMS.
A3oTHas KHMclOTa, €€ nojyuyeHue, (PM3MYECKHE W XMMHYECKHe cBoiicTBa (oOlime Kak npejicTaBHTeNs Kiacca
Kucnotr u crneunduyeckne). McenonpzoBaHne HHTPATOB M cojieif aMMOHMS B KayeCTBE MHHEPAJIbHBIX
ya00penuii. XHMHUYECKOE 3arps3HEHHE OKPYKAIOUIeH cpe/ibl COCJMHEHHAMH a30Ta (KHCIOTHBIE JIOM/IH,
3arpsA3HEeHHe BO3JyXa, MouBbl H BoAoEéMOB). @octop, autorponusie Moandukaunu (ocdopa, pusnueckne u
xumunueckue cpoiicrea. Oxenn docdopa (V) u docdopnas kucinora, Gu3nyeckue U XHMHUECKHE CBOHCTBA,
nonayuenue. McnonbsoBaune ocharos B KauecTBe MHHEPAIbHBIX YA00PEHHI.



Obwas xapakrepuctuka 31eMeHToB [VA-rpynnbl. OcoOeHHOCTH CTPOCHMS ATOMOB, XapaKTEpHbIE
CTENEHH OKHCJIEHHS. YIIEepoj, auloTPONHble MOAH(DHUKAILMK, paclpoCTpaHeHHe B MpHpoje, (PH3HYECKHE H
XumH4eckne cpoiictsa. Ancopoums. Kpyrosopor yrinepoaa B npupoje. Okcuzbl yriepoja, ux GpusHyeckue u
XMMHYECKHE CBOMCTBA, JEHCTBHE Ha JKHMBBIE OpPraHM3Mbl, MOJTY4YEHHE H MPHMEHEHHE. DKOJOrHYECKHE
npobieMsl, CBA3aHHbIe ¢ OKCHAOM yruiepoaa (IV), runoresa rinodanbHOro NOTErUICHHs KJIMMaTa, MapHHKOBbII
sdext. YronsHas kuciaoTa u e€ coinu, MX (pU3nUecKHe M XMMHYECKHE CBOICTBA, MOJIYYEHHE M IIPUMEHEHHE.,
KauectBennas peakums Ha KapOonar-uonel. Hcnonb3oBanme KkapOoHatoB B ObITY, MeIHLHHE,
NPOMBILLIEHHOCTH H CEJILCKOM XO0351HCTBE.

[TepBonavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCJMHEHMAX yriepojia (MeTaH, JTaH,
THIICH, AUETHJICH, YTAHOJ, INIMIEPHH, YKCycHas kuciora). [IpupojHbie HCTOUHHKH YIIEBOAOPOIOB (Yrodb,
NPHPOJHBIH ra3, HedTh), NPOAYKTHI HX nepepaborku (OeH3HH), HX polib B ObITY W nipombiuieHHOCTH. [ToHsTHE
0 OMOJIOrMYECKH BaXKHLIX BEIIECTBAX: JKHpax, Oenkax, yrieBojax — M HMX pOJH B KHM3HH YelOBEKa.
MarepualibHOE eIHHCTBO OPraHMYeCKHX H HEOPraHHYECKHX COeHHEHHI.

Kpemuuii, ero ¢usnueckue 1 XUMHYCCKHE CBOHCTBA, rnosiyyeHue v npumenenne. CoeMHEHNS KPEMHMs
B npupoje. Obmme npexacraBaenns o6 oxcuiae kpemuus (IV) m kpemuueBoi kuciore. CHIHMKaThl, MX
HCIOJIb30BaHUEe B ObITY, B NPOMBIINIICHHOCTH. BakHellIne CTpOMTE/IbHBIC MaTepHalibl: KepaMHKa, CTEKIIO,
uement, Oeton, xkenezoberon. [lpoGiemsl Oe30macHOro MCNONL30BaHHA CTPOMTEILHBIX MAaTEpHAIOB B
MOBCEIHEBHOH JKH3HH.

Xumuueckuit ykcnepumenm:

n3yueHue oOpa3loB HEOPraHMYECKHX BELIECTB, CBOMCTB COMAHOI KMCIOTHI, MPOBEJACHNE KAYECTBEHHbIX
peakunii Ha XJIOpHI-HOHBI M HaOMIOJCHHE TPH3HAKOB MX MPOTEKAaHWs, OMNbITHI, OTpaxaioume Gpusnueckne M
XHMHYECKHE CBOHCTBA TaJOT€HOB M MX COCJMHEHHIT (BO3MOMKHO HCIOJIL30BAHHE BHICOMATEPHAIIOB),
O3HAKOMJICHHE ¢ 00pa3iamMu XJIOPHIOB (raJloreHn10B), 03HAKOMIIEHNE ¢ 00pa3iamMH cepbl H e€ COeAMHEHNAMM
(BO3MOKHO MCHOIb30BaHNE BHACOMATEpHAoB), HaboieHHe Tpoliecca 0OyrinMBaHUA caxapa 1oj JAeicTBHEM
KOHUEHTPHPOBAHHON CEPHOI KMCIOTHI, M3YYCHHME XMMHMYECKMX CBOHCTB pa30aBJIeHHONH CEPHOI KHCIOTHI,
MpoBe/ICHHE KaueCTBEHHOH peakunH Ha cynb(par-HoH W HaOI0/eHHEe MTPU3HaKa e€ MPOTeKaHus, 03HAKOMIIEHHE
¢ (Qusnueckumu  cBoiictBaMM  aszora, (Qocdopa M MX  coeauHeHHH (BO3MOXKHO — MCIHOJIb30BaHHE
BUJleOMaTepuaioB), obpa3namMu a3oTHBIX M (hochopHEIX yaoOpeHHii, nonydyenne, cobupanue, pacrno3HaBaHue H
M3YHYCHHE CBOMCTB aMMHMaKa, MPOBEACHHUE Ka4CeCTBEHHBIX Peakinii Ha HOH aMMOHHS U (pochaT-HOH U N3yUCHHE
NPHU3HAKOB MX TPOTEKAaHMS, B3aUMOJCHCTBHE KOHLEHTPHPOBAHHOH a30THOM KHCIOTHI C MeJiblo (BO3MOXKHO
HCIOJIb30BAHHE BHICOMATEPHANIOB), HM3YYCHHE MOJE/ICH KPUCTA/UIMYECKHX Ppemérok anmasa, rpadmra,
(yiepena, 03HAKOMJIEHHE € MPOLECCOM aAcOpOIMH PacTBOPEHHBIX BELIECTB AKTUBMPOBAHHBIM YIVIEM M
YCTPOHCTBOM NPOTHBOrasa, nojay4eHue, codMpaHue, pacno3HaBaHHE M H3YHYCHHE CBOMCTB YIJICKHCIIOTO rasa,
MPOBE/ICHHE KAYECTBEHHBIX PEaKiMi Ha KapOOHAT M CHIMKAT-HOHBI M M3YYEHHE MPU3HAKOB MX MPOTEKaHM,
O3HAKOMJIEHHE C MPOAYKIHEH CHIMKATHOI MPOMBILIUICHHOCTH, PEIICHHE IKCIEPHMEHTAIbHBIX 3a/1a4 10 Teme
«Baknelmne HemeTaulbl H MX COCIHHEHHS».

MeTaibl H HX COe/ITHHEHHS

OO0mas XapakTepucTHKa XHMHYECKMX J3JIEMEHTOB — META/UIOB HAa OCHOBAHHM MX TOJIOKEHHS B
[lepnoauueckoii cucreme xumuyeckux saementoB J[. M. MenzneneeBa u crpoenuss aromoB. Crpoenmne
MeTa/uIoB. MeTaminyeckas CBA3b M METAJUIMYECKas KPUCTAITMYECKas pemérka. DICKTPOXHMMHYECKHH psijt
HanpsuKeHuit MetaiutoB. Mu3nyeckHe M XHMHUECKHE cBoicTBa metauioB. OO0ume crnocoObl MnosyueHus
metaioB. [ToHATHE O KOPPO3HH METALIOB, OCHOBHbIE Croco0bl 3almMThl UX 0T KOppo3uH. CruiaBbl (CTalb,
4yTYH, JIOPATIOMIHHI, OPOH3a) U UX NIPUMEHEHHE B OBITY H MPOMBIILIEHHOCTH.

Llenounsie merauibl: nonoxkenue B Ilepuoamyeckoit cucreme xummueckux viementoB JI. H.
MenjeneeBa, CTpoeHHE HMX aTOMOB, HaXoxkJeHHe B npupoje. dusnueckHe M XHMHYECKHE CBOiicTBa (Ha
npuMepe Hatpus ¥ Kayums). OKCHIBI M THAPOKCH/IBI HATPHS ¥ Kajus. [IppuMeHeHHe MICTIOYHBIX METAJIOB H HX
COEJIMHEHMIA.

[eno4yHo3zeMenbHbIC METaUTbl MArHUI H KaIbLMiA: onoxkenne B [lepuoanyeckoii cucteMe XHMHYECKHX
aementoB JI. M. Menaeneesa, crpoeHHe MX aroMoB, HaXOXKIACHHE B npupoje. Pu3nyeckue U XUMHUYECKHE
CBOICTBAa MarHus M Kaiblus. Baxkueiine coeimHeHns Kanbus (OKeul, rujipoken, conu). JKEcTkocTh BObI
1 crocoObl €€ ycTpaHeHHs.

Amowmunnit: nmonokenne B Ilepmognueckoi cucreme xmMuueckux anementoB JI. M. Menaeneesa,
CTPOEHHE aToMa, Haxoxk/eHue B rpupoje. Ousuueckue U XUMHHYECKHE CBOHCTBA amtOMUHHA. AMQOTEpHbIE
CBOHCTBA OKCH/IA M THAPOKCH/IA AIIFOMHHHMA.



Keneso: nonoxenne B [lepuoanieckoii cucreme xumudeckux aiementon [l M. Menzaeneesa, crpoenue
aToMa, HaxoxieHHe B npupoje. GU3HUecKHe  XUMHUYECKHE CBOMCTBA Kese3a. OKCH/IbI, MHAPOKCH/IBL H COJIH
skenesa (I1) m kenesa (I11), ux cocras, cBoOICTBA M NOJYUYECHHE.

Xumuueckuit 3xcnepumenm:

O3HaKOMJIEHHE ¢ 00pasuamMu METAUIOB M CIUIABOB, MX (PH3HYECKHMH CBOHCTBAMH, H3yUEHHE Pe3y/IbTaToB
KOPPO3HH METAIOB (BO3MOMKHO HCIOIb30BAHME BHACOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBHS OKCHJA
KaJIbLUsl H HATPHA C BOJOIH (BO3MOMKHO MCIONb30BAHHE BHACOMATEPHAIOB), MCCIIEI0BAHHE CBOHCTB KECTKOH
BOJIbI, MPOLIECCA FOPEHMs Kele3a B KHCI0poje (BO3MOMKHO MCIOIb30BAHME BHJICOMATEPHAJIOB), NMPH3HAKOB
MPOTEKAHNS KAaYeCTBEHHLIX PEaKlMii Ha MOHBI: MArHms, Kajblius, aTIOMHHHS, UMHKa, xkene3a (II) u xenesa
(I11), mean (I1), nabGmogeHne U ONMCaHHE NPOLECCOB OKPALIMBAHMS [UIAMEHH HOHAMM HATPHA, KaJIus M
KaJIblMs (BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPHAIIOB), HMCCIE/IOBaHHE aM(OTEPHLIX CBOIHCTB TI'MIPOKCHAA
AIIOMHHUS M FHJIPOKCH/IA LIMHKA, PEeLIeHHEe IKCIEPUMEHTAIbHBIX 3a1a4 no Teme «Baxkueiine Merauibl 1 ux
COCJIHHEHHUS.

XumMus 1 OKpYRaOLIAs cpeia

BeniectBa ¥ Marepuanbl B MOBCE/JHEBHOH *HM3HH 4enoBeka. be3omacHoe MCnosib30BaHWE BELIECTB M
XUMHYECKUX peakinii B ObiTy. [lepBas nomMoib npH XMMHYECKHUX 0KOrax U OTPABJICHHSX.

XHMHUECKOE 3arps3HEHHE OKpYyKaiouiel cpeisl (npejeibHas JONycTHMas KOHUEHTPALMs BELIECTB,
nanee — [1JIK). Posis XumMuH B pelieHnn 9KOJI0rH4ECKHUX 1podieMm.

Xumuueckuit yxkcnepumenm:

u3yqeHne o0pasioB MaTepHaIOB (CTEKIIO0, CIUIABbI METAILIOB, MOJMMEPHBIC MaTepHalbl).

Meanpeomemnuie ceasu

Peammsans MEKNPEIMETHBIX CBS3eH NPH M3YHYeHHMH XUMHH B 9 Kiacce OCYIECTBISCTCA uepes
MCIOIL30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX NMOHATHI, TAK W MOHATHIL, ABAAIONINXCS CHCTEMHBIMH JUIs
OT/IC/IBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOr0 LIHKJIA.

OO6ume ecTecTBEHHO-HAYUHBIC INMOHATHA: HayuHbli (AKT, runoTesa, 3aKOH, TEOPHUs, aHAIM3, CHHTE3,
Kiaccu(UKaLns, NePHOJAHYHOCTb, HAOII0IeHHE, IKCTIEPUMEHT, MOJIC/IHPOBAHNE, N3MEPEHHE, MOJIC]Tb, SBICHHE,
napHuKoBbIil A dekT, TeXHomorus, MartepHabl.

®duzuka: Matepus, aToM, YIEKTPOH, NPOTOH, HEHTPOH, HMOH, HYKIWJ, H30TOMBI, PaJAMOAKTHBHOCTb,
MOJICKYJIA, ICKTPUUECKHIT 3apa/l, MPOBOJHHKH, MOJYNPOBOJAHHKH, AMIICKTPUKH, (POTOIIEMEHT, BEILECTBO,
Teno, o0bEM, arperaTHOe COCTOSIHME BEILECTBA, ra3, pacTBOp, PacTBOPHMOCTb, KpHCTaUIMuEcKas peluérka,
CruiaBbl, (pU3MYECKHE BEIMYHMHBI, CIHHUILI H3MEPEHHS, KOCMHYECKOE [POCTPAHCTBO, TUIAHETHI, 3BE3/IbI,
Connue.

buonorus: dorocunTes, abixanue, duocdepa, IKOCHCTEMA, MHHEPAILHBIE YI00PEHUS, MHKPOIEMEHTI,
MaKpOJIEMEHTBI, MUTATE/IbHbIC BEIIECTBA.

I'eorpadmsa: armocdepa, ruapocdepa, MHHEpaiIbl, TOPHbIC MOPO/b, MOJE3HBIE HCKOMAEMbIE, TOIIHBO,
BOJIHbIE PECYPChI.



IMJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSI IMPOI'PAMMbBbI IO XMMHH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHMUS

JJUMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00111ero obpa3oBaHus JOCTHIAKTCA B XOJ1€
00yueHHsi XHMHH B €/IMHCTBE yueOHOH M BOCIHUTATE/ILHOH JEATe/IbHOCTH B COOTBETCTBHH C TPAAMIIHOHHBIMH
POCCHICKHMH COLHOKYJIBTYPHBIMH ¥ JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, MPHHATBIMH B oOuiecTse
npaBuiaMH M HOPMaMH T[OBEJICHHS M  CHOCOOCTBYIOT MPOLIECCAM  CAaMOIO3HAHMA, CAMOPA3BUTHA M
coLHAN3aL N 00yUaOLIHXCH.

JInuHOCTHBIE Pe3yibTaThl  OTPAKAIOT TOTOBHOCTL OOYHAIOUMXCA PYKOBOACTBOBATLCH CHCTEMOM
MO3WTHBHBIX 1ICHHOCTHBIX OPHEHTAlMii M pacIIMpEeHHE OMbITa JICATEILHOCTH HAa €€ OCHOBE, B TOM 4YHCIE B
4acTH:

1) naTpHOTHYECKOr0 BOCIIHTAHUA:

LHEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAyYHOMY HACJCAHIO,
MOHMMAaHHUA 3HAYEHHS XHUMHYECKOH HayKH B JKH3HHM COBpPEMEHHOro o0uiecTBa, CrocoOHOCTH BIajeTh
JOCTOBEPHOIT MH(OpMaLHEl 0 NEepeoBBbIX JTOCTHKEHUSNX M OTKPBITHAX MHPOBOH M OTEYECTBEHHOM XMMHH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 ycTpoHcTBE Mupa H 001ecTBa;

2) rpak/iaHCcKOro BOCIIHTAHMS:

NPEJICTABICHHS. O COLMAIBHBIX HOPMaX M MpaBHIaX MEHIHYHOCTHBIX OTHOLICHHIT B KOJUICKTHBE,
KOMMYHHKATHBHOH KOMIMETEHTHOCTH B OOIIECTBEHHO NOJIE3HOMH, y4eOHOHCCIe10BaTEIbCKOH, TBOPYECKOI M
JIPYIHX BHAAX JEATEIbHOCTH, FOTOBHOCTH K Pa3HO0Opa3HOH COBMECTHON JEATEIbHOCTH [PH BbINOJIHEHHH
yueOHBIX, MO3HABATEIBHBIX 3a7a4, BBHITOIHEHHH XHMHYECKHX YKCIIEPHMEHTOB, CO3aHUH YYeOHBIX MPOCKTOB,
CTPEMJICHMS K B3aMMOIOHHMAHHIO M B3aMMOIIOMOIIM B IpoLecce 3Toi yueOHON JAeATENbHOCTH, FTOTOBHOCTH
OILICHHBATh CBOE TOBE/ICHHE M MOCTYNKH CBOMX TOBApHMILECH C MO3WIMH HPAaBCTBEHHBLIX M MPABOBLIX HOPM C
Y4ETOM OCO3HAHMS 1OCJIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 NMO3HAHHS:

MHPOBO33PEHYECKHE [PE/CTABICHHS O BEUIECTBE M XHMHYECKOH peakuuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKM H COCTaBJSIONIME OCHOBY JUIS MOHHMAHHS CYIIHOCTH Hay4HOIl
KapTHHbI MHpa, TPEJACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BHTHA MPHPO/Ibl, B3aMMOCBA3AX YEIOBEKa
C NPHPOJIHON CPeJI0it, O POITH XHMHH B MO3HAHUHU 3THUX 3aKOHOMEPHOCTEIH;

MO3HABATE/IbHBIC MOTHBBI, HAMPABJICHHBIC HA MMOJYYCHHE HOBBIX 3HAHHI M0 XUMHH, HCOOXOAMMBIC 15
o0bscHeHNsT HaOMIOaeMbIX TPOLIECCOB M SBJICHMIH, MO3HABATENbHOH, HWH(OPMALMOHHON H YMTATEIbCKOH
KyJIbTYPbl, B TOM YHCJIE HABBIKOB CAMOCTOATENILHOI paboThl ¢ y4eOHbIMH TEKCTAMH, CIIPABOYHOI JTHTEPATyPOH,
JIOCTYNHBIMH TEXHUYECKHMH CPEJACTBAMH HH()OPMALIMOHHBIX TEXHOJIOTHii;

HHTEepec K OOy4YeHHMI0O M [O3HAHHIO, JHOO03HATENBHOCTb, TOTOBHOCTE M CHOCOOHOCTH K
camMoo0pa3oBaHMui0, MPOEKTHOH W HMCCIEJOBATENbCKOH  JAESTENbHOCTH, K  OCO3HAHHOMY  BhIOOpY
HAMPaBJICHHOCTH U YPOBHS 00y4eHHs B JalIbHEHIIEM;

4) popMmHpoOBaHHS KYJALTYPbI 3/10POBbS:

OCO3HAHME LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/10POBbIii
00pa3 IKH3HM, OCO3HAHME TMOCICACTBHI M HENPUATHE BPEAHBIX TPHBBIYEK (yNOTpeOICHHsT AIKOross,
HAPKOTHKOB, KYPEHHs), HEOOX0AHMOCTH cobumo/ieHHs npasui 6e30MmacHOCTH MpH 00OpalieHHH ¢ XHMHYECKHMH
BELLECTBAMHU B ObITY M peasibHON KH3HH;

5) TPYA0BOro BOCIHTAHHUS:

HHTEpEC K MPaKTHYECKOMY H3Y4eHHIO mpodieccHii M Tpyjaa pasiu4yHOro poja, yBaKEHHE K TPYyAy H
pe3ysibTaTtaM TPYJOBOH JEATENbHOCTH, B TOM YHCIIE HAa OCHOBE MPHUMEHEHUS MPEAMETHBIX 3HAHHH M0 XHUMHH,
OCO3HAHHBIH BLIOOP MHIMBHUAYAILHOH TPACKTOPHU IPOJAOIKEHHS 00pa3oBaHus ¢ y4€TOM JIMMHOCTHBIX
MHTEPECOB M CINOCOOHOCTH K  XMMHHM, OOIIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH,  yCHEmHoH
npodecCHoHaNIBHOM  ACATEJILHOCTH M Pa3sBUTHA HEOOXOJMMBIX YMEHHMI, FOTOBHOCTb aJanTHPOBATLCA B
npoeccHOHAILHOI cpeie;

6) 2K0JIOrMYeCcKOro BOCIIHTAHHUS:

9KOJIOFHUYECKH Lesieco00pa3sHoe OTHOLIEHHE K NPHPO/JE KaK MCTOYHHMKY JKH3HM Ha 3emie, OCHOBe e€
CYILIECTBOBAHHMS, TOHUMaHHE LIEHHOCTH 3/I0POBOTO M Oe30macHOro o0pasa ;KH3HH, OTBETCTBEHHOE OTHOMICHHE
K cOOCTBEHHOMY (DH3HUECKOMY H IICHXHYECKOMY 3/0POBbIO, OCO3HAHHE LUEHHOCTH COOIIOJCHUS TPaBHII
Ge30macHOro NMoBeAeHMs MpH paboTe ¢ BELUIECTBAMM, 4 TAKKE B CHTYALHsIX, YIPOKAIOIUINX 310POBBI0 H KH3HH
TTHOJICH;



CrocOOHOCTH NMPHMEHSITh 3HAHUSA, MOTyHaeMbIC IIPH H3YHYCHUH XUMUH, JUTs PCLICHUS 3a/1a4, CBA3AHHBIX C
OKPY’KaIOWIEH NPHUPOJHON  Cpeiod, Juls TOBBLIEHHS YPOBHA 9KOJOIMYECKOH KYJIbTYpPbl, OCO3HAHMS
rnodanbHOr0 XapakrTepa KOJOIMYECKMX MpobsieM M myTel MX pPELICHHS [OCPEACTBOM METOJI0B XHMHH,
IKOJIOTHHYECKOTO MBIIUIEHHS, YMEHHMS PYKOBOJACTBOBATHCS MM B T03HABATENbHOH, KOMMYHHKATHBHOI H
COLIMAJILHOMH NMpPaKTHKE.

METAIIPEIMETHBIE PE3VJIbTATHI

B cocraBe MeranpeaMeTHBIX pe3ylbTaTOB BbIICIAIOT 3HA4YMMBIC Ul (hOPMHPOBAHHMS MUPOBO33PEHHS
obleHayytble NMOHATHA (3aKOH, TEOpHs, NPHHIMI, TI'HNoTesa, (axkr, CHCTEMa, MPOLECC, KCHEPHMEHT M
JPYyroe.), KOTOpble HMCIOIb3YIOTCA B ECTCCTBEHHO-HAYUHBIX Y4eOHBIX mnpejMerax H MO3BOJIAIOT Ha OCHOBE
3HAHUM M3 HTUX npeaMeroB (OPMHPOBATH [PEJACTABICHHE O LENOCTHON HAy4yHOH KapTMHE MHpa, H
YHUBEpCalbHble yueOHble JEHCTBHS (MO3HABATE/IbHBIE, KOMMYHHKAaTHBHbIC, pEryIATHBHBIC), KOTOpPhIE
obecneunBaioT GOPMUPOBAHHE FOTOBHOCTH K CAMOCTOATENLHOMY [JIAHUPOBAHHIO H OCYLIECTBICHUIO yueOHOI
JIeSTEIIbHOCTH.

IMo3naBarte/bHbIe yHUBepca/ibHble yyeOHble 1eiicTBHS

ba3zoBbie JlornuecKkue JeicTBHA:

YMEHUST MCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBILUICHHS [PH OCBOCHHHM 3HAHUIT: PAaCKPLIBATH CMBIC]
XHMHYECKHX TMOHATHH (BBIAENATL HMX XapaKTEepHbIE NPH3HAKH, YCTAHABIMBATL B3aUMOCBA3b C JIPYTHMH
MOHSTHAMH), HCIOIL30BATh MOHATHA /Ul OOBACHEHHS OTAC/IbHBIX (DAKTOB M ABJICHHI, BLIOUPATL OCHOBaHUS H
KPHTEPHH JUIA KJacCH(UKAIMH XHMHYECKHX BEIIECTB M XMMHUECKHX PEakiMi, yCTaHaBIMBATh MMPHUYHHHO-
CIIC/ICTBEHHBIC CBA3H MeXk1y OOBEKTaMH HW3y4HeHHsA, CTPOMTb JIOTHYECKHE pACCyKACHUA (MHIYKTHBHBIC,
JICZIYKTHUBHBIE, 110 AHAJIOTHH), JIEJIaTh BLIBO/IbI M 3AKIIOYEHHS;

YMEHHE MPHMEHATH B NMPOLECCe MO3HAHUS MOHATHS (NIPEMETHBIC H METarnpeIMETHbBIE), CHMBOJIHYECKUE
(3HAKOBBIE) MOJIE/TH, MCHIOJIB3YEMbIE B XHMHH, 1TPe0OPa30BLIBATEL IIMPOKO MPUMEHSAEMbIE B XUMHH MOJIC/IbHBIC
MPE/CTaBICHUSA — XHMHYECKHIT 3HAK (CHMBOJ 3JIeMEHTa), XUMHueckass (GopMysa H ypaBHEHHE XMMHYECKOI
peakiMu — Npu pelIeHnH yueOHO-NO3HABATEAbHBIX 3a/ay, ¢ Y4YETOM STHUX MOJCJIbHBIX HPEACTABICHHI
BBIABIIATH M XapakTEpU30BaTh CYLIECTBEHHbIC MPU3HAKH H3Y4YaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M
XMMHYECKHX PeakiHil, BbIABIATL OOIIME 3aKOHOMEPHOCTH, MPHYNHHO-CIICICTBEHHBIC CBSA3H H IIPOTHBOPEUHS B
H3y4aeMbIX MPOLIECCcax U sIBJICHHAX.

basoBblie Hecsie10BaTeIbLCKHE 1HCTBHIA:

yME@HHE HCIIO0JIb30BaTh MOCTABIEHHBIE BOMPOCH! B KAYeCTBE HHCTPYMEHTA MO3HAHHS, @ TAKXKe B KayecTBe
OCHOBBI /U151 YOPMHPOBAHMS THIIOTE3bI MO MPOBEPKE MPABWILHOCTH BHICKA3bIBAEMBIX CYXKICHHI;

npHodpeTeHne OMbITa M0 IUIAHUPOBAHUIO, OPraHH3aALMH H MPOBEACHHIO YYEHHUECKHX IKCIIEPUMEHTOB,
yMeHHe HabmoaaTh 3a XOA0M TMPOLEcca, CaMOCTOSTENLHO MPOrHO3HPOBAThH €ro pe3yabTat, (opMyIHpPOBaTh
00001IEeHNss W BBIBOJIBI [0 Pe3ylbTaTaM MPOBEAEHHOIO OMNbITA, HCCIEAOBAHMA, COCTaBIATH OTYET O
npojienaHHoi pabore.

Pabora ¢ nndopmanmeii:

yMeHHe BbIOMpaTh, aHAIN3UPOBATh M HMHTEPNPETHPOBATH HH(GOPMALMIO Pa3THYHBIX BHAOB M (opm
NPEACTABJICHHSA, [0JIy4aeMyl0 W3 pasHbIX HMCTOYHHMKOB (HAY4YHO-NONYJISIpHAs JWTEparypa XHMHYECKOro
coJiepKaHusl, CHpaBouHble mocoOus, pecypcbl MHTepHeTa), KPUTHUECKH OLICHMBATH [POTHBOPEYMBYIO H
HE0CTOBEPHYIO HHPOPMALIHIO;

YMEHHE [PHMEHATL Pas3MuHbIE METOAbl M 3arnpockl MpH mnoucke M orbope HHPOpMALMH W
COOTBETCTBYIOUIMX JIAHHLIX, HEOOXOAMMBIX JUlS BBINOJHEHHS Y4eOHBIX W [03HABATENbHBLIX 3ajay
onpesien€HHOrO THIA, NpUoOpeTeHne onbiTa B 00J1aCTH UCMOIB30BaHHA MH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIi, OBJIAZICHHE KYJIbTYPOH aKTHBHOIO HCIOJb30BAaHHA  PA3IHYHBIX [OWUCKOBBIX  CHCTEM,
CaMOCTOATENIBHO BbIOMpaTh  ONTUMAbHYIO (OPMY MpEACTABACHUS HHPOPMALMH W HIUTIOCTPHPOBATH
pelIaeMbIe 3a1a4u HeC/I0KHBIMH CXEeMaMH, IHarpaMMamu, ApyrumMu popmamu rpadukn H X KoMOHHALSIMHE;

YMEHHE HCMOIb30BaTh M AHANM3MPOBATHL B Ipolecce y4eOHOH M HMCCIeN0BATEIbCKON JAeATebHOCTH
HMH(OPMALIHIO O BIIMSHHU POMBILLICHHOCTH, CEILCKOI0 XO3AHCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYIKaIOLIEH
MPUPOJIHOIH CPeibl.

KoMMmyHHKAaTHBHBIC YHHBepCcaAJIbHbIEe yueOHbIe 1elicTBUA:

YMEHHs 3a/laBaTh BONPOCH! (B X0j€ auasora M (MJIH) JMCKYCCHH) 110 CYIIECTBY 00CYKJIaeMOH TeMBbl,
(hopMyITHPOBATHL CBOH NMPEJUIOKEHHS] OTHOCHTEIIBHO BBINOTHEHHS TIPE/UIOJKEHHOH 3a/1a4u;

YMEHHUS TPEJACTABAATL [MOJYHYCHHBIC pPE3YJbTaThl [03HABATE/ILHON JIEATEILHOCTH B YCTHBIX M
MHCbMEHHBIX TEKCTaxX; JenaTh MPe3eHTALNI0 Pe3yJbTATOB BbINOJHEHHS XHMHYECKOrO 9KCHEPUMEHTa
(s1abopaTopHoro onbita, 1abopaTopHOit padoThl M0 HCCIEAOBAHUIO CBOHCTB BEIIECTB, Y4eOHOI0 MpoeKTa);



yMeHHsi  yuyeOHOro COTpYJAHHMYECTBA €O CBEPCTHMKAMM B  COBMECTHOH [O3HABATEJILHOW U
HCCIIE/IOBATENILCKOH JCATEILHOCTH TPH PELICHHH BO3HHKAIOWIMX 1MPo0JIeM Ha OCHOBE yuéra oOIIMX HHTEPECOB
M COrJIacoBaHMs no3uinii (00CyKacHMS, 0OMEH MHEHHAMH, «MO3rOBbBIC IITYPMbI», KOOPAMHALIMS COBMECTHBIX
JICHCTBHI, Onpe/Ie/IeHne KPHTEPHERB MO OLIEHKE Ka4eCTBA BBIMOJIHEHHOH paboThl U JApyTrHE).

PeryiasiTHBHbIC YHHBepCAJIbHbIE Y4eOHbIE 1eiiCTBH:

YMEHHE  CaMOCTOSTEJBLHO  ONPEAENsATh  LENH  JICATE]bHOCTH,  IUIAHHUPOBATh,  OCYIUECTBIIATS,
KOHTPOJHPOBaTh M TMpPH HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOK JEATENBHOCTh, BhIOMpaTh Haubomee
sdexTnBrbie crnocobbl perieHus y4eOHBIX M MO3HABATEABHLIX 3aja4, CaMOCTOATENLHO COCTABIATH HIIM
KOPPEKTHPOBATH MPETOKCHHbIH aITOPHTM JICHCTBHI NMPU BBIMOIHEHHH 3aaHuii ¢ y4ETOM MOJYyHEHHS HOBBIX
3HaHuMi 00 N3yyaeMbIX 0OBEKTAX — BEIIECTBAX U PEAKIMAX, OUEHNBATH COOTBETCTBHE MOIYUEHHOIO pesysbrara
3asBJICHHOMH LIEJIH, YMEHHE UCI0JIb30BATh H AHAJIIN3HPOBATH KOHTEKCTI, MPE/ylaraeMble B YCIOBHH 3a/1aHHi.

NPEJAMETHBIE PE3YJIbTATbI

B cocraBe npeiMETHBIX Pe3yIbTaTOB MO OCBOCHHIO 00S3aTENLHOIO COEPIKAHMS, YCTAHOBIECHHOIO JAHHOH
(henepanbHOil paboyeii MPOrpaMmMo, BLIACISAIOT: OCBOCHHbIE 00YYaIOMMMHUCH HAYUHbIC 3HAHHS, YMEHHUS U CNIOCOObI
JeiicTBui, cneunduueckne 1A npeaMeTHoi obmactn «XHMHSA», BH/IbI JICATEILHOCTH MO TMOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPIIPETALHN, NPeoOPA30BAHHIO U IPUMEHEHHIO B Pa3/IMYHBIX YHEOHBIX H HOBBIX CHTYALHX.

K konuy oOyuenus B 8 Kjacce npeameTHble pe3ysibTathl Ha 0a30BOM YPOBHE JOJDKHBI OTpakkaThb
chOPMHPOBAHHOCTD Y 00YHAIOUINXCS YMEHHI:

PACKpbIBATh CMBICIT OCHOBHBIX XHMHUYECKHX TMOHATHIT: aTOM, MOJIEKYJ1a, XHMHYECKHUI 2JIEMEHT, NPOCTOE BEIECTBO,
CIIOKHOE  BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAsA), BAICHTHOCTb, OTHOCHTE/IbHAA aTOMHas M
MOJISKYJ/ISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas Jl01s XHMHYECKOTO JIEMEHTA B
COETMHEHUH, MOJISIPHBIH 00BEM, OKCHJI, KHCIIOTA, OCHOBAHHE, COJIb, YIEKTPOOTPHIIATEILHOCTD, CTENEHb OKHCIICHHS,
XUMHYECKas peakius, KilacCH(UKAlMs pPeakuHii: peakuMH COCAMHEHMS, PEaKLUMH PaIOKEHHs, peaKiuu
3aMEIICHUS, PeakiMu OOMEeHa, 9K30- M IHAOTCPMHYUCCKHE pPeakiMH, TersoBoi 3¢deKT peakumu, S1po aTtoma,
WIEKTPOHHBIH CI0H aroMa, aroMHas opOMTallb, pajnyc aroMa, XMMHMYECKas CBSA3b, MOJSAPHAS W HENoJAspHas
KOBAJIGHTHAs CBA3b, MOHHAfA CBA3b, MOH, KaTMOH, AHWOH, PacTBOp, MaccoBas J07s BellecTBa (MpoleHTHas
KOHLEHTPAlMs) B PaCTBOPE;

WLUTIOCTPHPOBATE B3aHMOCBS3b OCHOBHBIX XMUMHYECKHX [OHATHII H TPHUMEHATH JTH TOHSATHS TPH OMNHCAHHU
BCILIECTB M UX TMPEBPALLCHHIT;

MCTIOJIb30BaTh XHMHYECKYIO CHMBOIIMKY JUIS COCTaBJIEHHs (DOPMYJT BEILIECTB M YPABHEHMIT XMMHUECKHX PEAKIIHii;
OnpeensTh BAICHTHOCTh ATOMOB JJIEMECHTOB B OHHApHBIX COCJAMHEHHAX, CTCNCHb OKHCIICHHS JJICMEHTOB B
OMHApPHBIX COEAMHEHMAX, NMPHHAUISKHOCTb BEIIECTB K ONpeAeiEHHOMY KJaccy COeaHHEHHI 1o (opmynam, BU
XHMHYECKOH CBA3H (KOBAJICHTHASN M HOHHASN) B HEOPraHUYECKHX COCTHHEHHSAX

packpsiBath cMbica [lepuoanueckoro 3akona JI. M. MenjeneeBa: 1eMOHCTPUPOBATL MOHUMAHNE MEPHOAHUYECKOI
3aBHCHMOCTH CBOMCTB XHMHUYECKHX 2JIEMEHTOB OT HX nosioskeHus B [Tepnoantieckoii cucteMe, 3aKOHOB COXPaHEHHS
Macchl BELIECTB, MOCTOSHCTBA COCTABA, AaTOMHO-MOJIEKYJISPHOTO YUeHHs, 3aKoHa ABOrajpo;

ONMCHIBATH M XapakTepH30Bath Tabnuunyio Gopmy Ilepuoanueckoil CHCTEMbl XHMHYECKUX 2JIEMEHTOB: pa3iInyaTh
MOHATHA «riiaBHas noarpynna (A-rpynna)» n «nobounas noarpynna (b-rpynna)y», mMansie 1 00JbIINE NEPHOLbI,
COOTHOCHTb 0D03HAuEHHs, KOTOpbIe HMeloTCa B Tabnuue «llepuoanyeckas cucrema Xxumuuyeckux anementos J1. M.
MemnesneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI ATOMOB XHMHUYECKHX HJIEMEHTOB (COCTaB M 3apsi spa,
o011ee YMC0 MEKTPOHOB M pacipe/ieieHHE HX 10 JNEKTPOHHBIM CIIOAM);

KJIACCH(ULIMPOBATL XHUMHYECKHE 3JIEMEHTbl, HEOPraHHYECKHE BELIECTBA, XHMMHHYECKHE peakuuu (1o 4uciy u
COCTaBY YYaCTBYIOIIHX B PEAKILHH BEILECTB, M0 Ter1oBOMY 3P exTy);

XapaKTepu30BaTh (OMHCBIBATH) OOLME XHMHYECKHE CBOHCTBA BEIIECTB Pa3IMYHBIX KIIACCOB, MOATBEPKIAAs
ONMUCAHHE MPUMEPAMH MOJICKYJISPHBIX YPABHEHHIH COOTBETCTBYIOIINX XUMHUYECKHUX PeaKiMii;

MPOrHO3UPOBATL CBONCTBA BEIECTB B 3aBHCHMOCTH OT MX Ka4YeCTBEHHOIO COCTABA, BO3MOMKHOCTH IMPOTEKaHHA
XMMHYECKHX [PEBPAILEHHI B PA3/IHUHBIX YCIOBHAX;

BBIYUCIIATE OTHOCHUTCILHYIO MOJICKYJISPHYIO M MOJSPHYIO MAacChl BELICCTB, MAacCOBYIO JOJIO0 XHMHHYECKOIO
dIeMeHTa 1o (opMyJsie COeAMHEHUS, MACCOBYIO JIONIO BELIECTBA B PACTBOPE, NMPOBOJAUTHL PACYETHI M0 YPABHEHHIO
XHMHYECKO#H peakin;

NPHUMEHATH OCHOBHBIE ONEPALMH MBICIHTEILHON JIGATEIBHOCTH — aHajlM3 M CHHTE3, cpaBHeHHe, 00oOueHue,
CHCTEMAaTH3aLMNI0, KIACCH(HKALIMIO, BBISBICHHE NPHYMHHO-CIEJACTBEHHBIX CBA3eH — /I M3yueHHs CBOMHCTB
BEIIECTB M XUMHYCCKHX pPEaKiHil, eCTECTBEHHO-HAYYHbLIC METOAbl MO3HAHMS — HaOMOJACHHE, H3MEpPEHHE,
MOJICIIHPOBAHHE, IKCIEPHMEHT (peaibHbIi H MBICICHHBIN);



CJICI0BATH IpaBHJIaM IO0JIb30BaHUA XHMHHYECKOI HOCyﬂOﬁ H Jla60paT0prlM oﬁopyuoaa}mem, d TAKXKCe IpaBujiam
oOpalieHHs ¢ BeLEeCTBAMH B COOTBETCTBUH ¢ HHCTPYKLMAMHM 10 BBINOJIHEHHIO J1a00PAaTOPHBIX XUMHUYECKHX OIBITOB
MO TONY4YEeHHI0 M coOMpaHMio ra3000pa3HbIX BEILIECTB (BOAOPOJA M KHCIOPOAA), MPHIOTOBJICHHIO PAacTBOPOB C
onpeaenéHHON MacCOBOH JI0JIeH PAaCTBOPEHHOTO BEILECTBA, TUNIAHUPOBATL H MPOBOANTL XHMHUECKHE YKCIIEPUMEHTHI
0 pacno3’HaBaHHK pacTBOpPOB mcnoqeﬁ H KHCJIOT € MNOMOLWBK HHIHKATOPOB (nakmyc, q)CHOJlCl)TaJICHH,
METHJIOpPaHK U JAPYyTrHe).

K xonumy oOyuenus B 9 Kiacce mnpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
¢(hOPMHPOBAHHOCTE Y O0YHAIOIINXCSH YMEHHI:
PACKpbLIBATH CMBIC]T OCHOBHBIX XUMHYECKHX MOHATHIT: XHMHUUYECKHI 3JIEMEHT, aTOM, MOJICKYJ1a, HOH, KATHOH, AHHOH,
IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJICHTHOCTb, ICKTPOOTPHLUATEILHOCTD, CTEINEHb OKMCIICHHS, XUMHYECKas
peakius, XHMHU4YecKas CBA3b, TEIUIOBOH 3((eKkT peakuun, Mojb, MOJSAPHbIH 00BEM, pacTBOp, 3JEKTPOJIUTEI,
HENIEKTPOJIHUTBI, DJIEKTPOJIMTHYECKAsE MCCOLMALMA, PEaKIMH HOHHOro OOMEHa, KaTajiu3aTop, XHMHYECKOE
paBHOBecHe, oOpaTHMble W HeoOpaTHMBIE peakiH, OKHCIHMTEIbHO-BOCCTAHOBHUTE/ILHBIC PEaKLUH, OKHCIHTENb,
BOCCTAHOBHUTEIIb, OKHCICHHE M BOCCTAHOBIICHHE, AJIOTPONHA, aM(OTEPHOCTb, XMMHUECKash CBA3b (KOBAJICHTHAs,
MOHHAs, MeTA/NIMYecKas), KpHUCTaUIMYecKas peliérka, KOpPpo3us METalIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH
peakuuu, npeaensHo gonycrumas konuentpauus [1/IK Bemecrsa;
MIUTIOCTPHPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHMX MOHATHH M TNPUMEHATH JTH TOHATHS NPH ONHCAHUH
BEILECTB H HX MPEBPALICHHIA;
MCTIONB30BaTh XHMHYECKYIO CHMBOITHKY JUIS COCTaBIEHHS (JOPMYJT BELIECTB M YPABHEHUIT XHMHUECKHX PEaKIIHii;
ONpeensaTh BaJCHTHOCTb M CTENEHb OKHCICHHS XHMHYECKHX DJIEMEHTOB B COCJMHEHHSX Pa3IMMHOrO COCTaBa,
NPUHAIEKHOCTh BEILECTB K ONpPEACNEHHOMY KJIAacCy COEAMHEHMI 1o (opmysiaMm, BHJ XWMHYECKOH CBS3H
(KOBaJ'leHTHaSI, HOHHAaA, METaIUIH‘-lCCKaﬂ) B HCOPraHUYCCKHUX COCAMHCHHAX, 3apsAld HOHA Mo XUMHYECKOH d)opmyne,
XapakTep cpesibl B BOJHBIX PACTBOPAX HEOPraHHMYECKHUX COCAMHEHHIT, THII KPUCTAILUIHYECKON PEETKH KOHKPETHOTO
BELLECTBA;
packpsiBath cmbici [lepuoanueckoro 3akona [l M. Menjeneesa u JIeMOHCTPUPOBATH €I0 MOHUMAHHE: ONUCHIBATEL U
xapakrepu3oBath Tabnuunyio (opmy Ilepnoauueckoil cHCTEMbI XHMHYECKHX 3JIEMEHTOB: pa3/iMyaTh IMOHATHS
«rnasHas noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», Mansie # 60JibLINE NEPHO/IbI, COOTHOCHTH
0003Ha4eH s, KOTOPble HMEIOTCS B MEPHOANYECKON TabaHLe, C YHCIOBBIMH XapaKTePHCTHKAMH CTPOEHHS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTAB M 3apsi s/pa, obliee YHCI0 ICKTPOHOB U PACTIPEACICHHE HX MO HIEKTPOHHBIM
cj105IM), OOBACHATL OOLIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOICTB JIEMEHTOB M HX COCJIMHEHMII B npejenax
MaJbIX MEPHOOB H TJIABHBIX MOArPYINI € YYETOM CTPOCHHS HX aTOMOB;
KJIACCH(MUMPOBATL XHMHYECKHE 3JIEMEHThI, HEOPraHHUYECKHE BELEeCTBA, XHMHYECKHE peakiuuu (1o yuciy M
COCTABY YYACTBYIOUIMX B PEAKLUHH BELICCTB, MO TEIIOBOMY 3((dekTy, M0 H3MEHEHHMIO CTENeHeH OKHCICHHs
XHUMHYECKHUX IEMEHTOB);
XapakTepu3oBaTh (onuchiBaTh) 0o0MmMEe W crielH(HUYeCKHEe XHMHYECKHE CBOWCTBA MPOCTBIX M CIOKHBIX BEIICCTB,
MOATBEPK/as ONHCAHHE MPUMEPAMH MOJIEKY/ISPHBIX M HOHHBIX YPABHEHMI COOTBETCTBYIOUMX XHMHYECKHX
peaKiuii;
COCTABJIATH YPABHEHHS ICKTPOIHTHUYECKON AMCCOLMALIMM KHCIIOT, WIEJ0YeH H COJei, MONHbIE U COKpallEHHbIC
YPaBHCHUSA pcaxum‘i HOHHOI'O 06meHa, YPaBHCHUA peaxum‘i, NOATBECPKAAOIINX CYILICCTBOBAHHC FeHEeTHYECKOH
CBS3H MEK/LY BEIIECTBAMHU Pa3IMUHBIX KJIACCOB;
PacKpbIBaTh CYUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLMil MOCPEACTBOM COCTABICHHS 3IEKTPOHHOTO
Oananca THX peaKiuii;
IPOrHO3HpPOBATH CBOICTBA BCHICCTB B 3aBHCHMOCTH OT HMX CTPOCHHs, BO3MOKHOCTH IPOTCKAHHA XHMHYCCKHX
NPEBPALLCHHUI B PAa3IHYHBIX YCIOBHSIX;
BBIYMCIIATE OTHOCHTEIbHYIO MOJICKYJAPHYIO M MOJSPHYI0 MAacChl BEIIECTB, MAacCOBYIO 0N XHMHYECKOrO
EMEHTa 1o (GopMysie CoeMHEHNA, MACCOBYIO J0JII0 BELIECTBA B PAaCTBOPE, MPOBOAUTH PACHETHI 110 YPaBHEHHIO
XMMHUYECKOI peakuyi;
cobmoaaTh NpaBuia MoJAb30BAHMA XMMHYECKOH mocyaoi u slabopaTopHbiM 000pYyJI0BaHHEM, a TAKKE NpaBHiIa
oOpalieHHs ¢ BEECTBAMU B COOTBETCTBUH C HHCTPYKUMSAMH 110 BBITOJIHEHUIO 1a00PaTOPHBIX XHMHYECKHX OIBITOB
10 MOJY4YeHHIO U COOHMPaHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOro rasa);
MPOBOJIMTL PEAKLMH, TMOATBEPHIAIOIINE KAYECTBEHHbIH COCTAB Pa3jiMYHbIX BEIIECTB: PACMO3HABATH ONBITHBIM
nyTéM XJI0pHa-, 6pomua-, noaua-, kapbonat-, ocdar-, cunukar-, cynshar-, riIPOKCHA-HOHBI, KATHOHBI AMMOHHS
¥ HOHBI M3YYEHHBIX METAIIOB, IPHCYTCTBYIONIHE B BOJAHBIX PACTBOPAX HEOPraHMUYECKHX BEILECTB;
NPUMEHATL OCHOBHBIC ONEPALMH MBICIMTENBHOH JEATEIbHOCTH — aHajlu3 M CHHTE3, cpaBHeHMe, 00o0uieHue,
CHCTEMATH3ALMIO, BISBICHHE PHYHHHO-CICACTBEHHBIX CBSA3EH — IS U3yHEHHSI CBOWCTB BEIIECTB H XMMHYCCKHX



pCBKIIHﬁ. CCTCCTBCHHO-HAYYHBIC MCTOAbI MO3HAHHA — HaGJllOZICHHC, H3MEPECHHNE, MOJACIHPOBAHUEC, HKCIICPHMCHT
(peasbHbIH U MBICJICHHBIH ).



Kpurepun oueHHBAHUS H HOPMBbI OLIEHOK 00y4al0mHXCs
Ormerka «5»:
OTBET TOJIHBIH ¥ IPABHIILHBII Ha OCHOBAHHH W3YHUCHHBIX TEOPHI;
Marepua H3I0KEH B ONPEICICHHOM JOrHYeCKOi 1MoCIe/10BaTeIbHOCTH
OTBET CaMOCTOATEIILHBII.
OrBer «4»:
OTBET IMOJIHBIH U PaBHIILHbBII HA CHOBAHMH H3YUYEHHBIX TEOPHii;
MaTepHaJl M3JIOKEH B OINPEACICHHON JIOMMYECKON NOCHS10BATEILHOCTH, [IPH TOM JIONYIUEHBI JABE-TPH
HECYIIECTBEHHbIE OLIMOKH, HCIIPABJICHHBIE MO TPEOOBAHHIO YUUTENS.
Ormerka «3»:
- OTBET MOJIHBII, HO MPH ITOM JIONYIIEHa CYIECTBEHHAs OIINOKA MM OTBET HEMOJIHbII, HECBAZHBIN.
Ormerka «2»:
- npu oTBeTe OOHAPYKEHO HEINOHMMAHHE YYAUIMMCS OCHOBHOTO COEp/KaHHs yuyeDHOro martepuaia MM
JIONYIEHb! CYUIECTBEHHbIE OMOKH, KOTOpbIC YHallMiiCad HE MOXET MCHPaBUTh MPH HABOAALMX BOMNPOCAX
YUHTENS WK OTCYTCTBHE OTBETA.
ue (d IK CRUMCHINATIBHBIX YMEHUU (laoopamopHble npaxKmuyecKue 3aoanun
OueHka CTaBUTCA Ha OCHOBAHMH HAOJIIOAEHMA 32 yYallMMHCS W MHCHMEHHOIO oT4era 3a padboTy. OTmerka
«S»:
- pabora BbINOJIHEHA MOJIHOCTBLIO M IPABMIILHO, C/EIaHbI MPaBHIIbLHBIC HAOIIOACHNS H BBIBOIbI;
- HKCMEPUMEHT OCYIIECTBIICH M0 MJIAHY C Y4€TOM TEeXHHMKH 0e30MacHOCTH M MpaBuil paboThbl ¢ BEIIECTBAMH H
obopyaoBanuem;
- NPOABIEHBI OPraHM3allHOHHO - TPYJOBbIE YMEHHs, MOUIEPKUBAKOTCA YHCTOTa paboyero Mecra M MopsaIoK
(Ha cTONE, IKOHOMHO HCIIONB3YIOTCH PEAKTHBDI).
Ormerka «d»:
- pabota BbLINOJIHEHA MPABWILHO, C/ACIaHbl MPABWIbHbIC HAOIIOJCHNS W BBIBObI, HO TPH 3TOM IKCHCPHMEHT
MPOBEJEH HE MOJHOCTBI MM JIONYIIEHBbl HECYUIeCTBEHHbIE OmHMOKM B paboTe ¢ BemecTBaMH M
obopynoBaHuem.
Ormerka «3»:
- paboTa BBINOJIHEHA NMPABWILHO HE MEHEE YEM HANOJOBHHY WM JOMYIICHA CYyLIeCTBeHHas owubKa B Xoje
IKCNepuMeHTa B o0bsACHEeHHH, B odopmieHnd paboTbl, B COOMIONEHHH TPABHIA TEXHHKH O€30MacHOCTH Ha
paboTe ¢ BeuiecTBaMu U 000pyI0BaHHEM, KOTOpas HCNPaBISeTCS M0 TPEOOBAHUIO YHHTEIS.
OrMmeTKka «2»:
- JomnyiieHsl fonee JByX CYHIECTBEHHBIX OIIMOOK B XOJ€: IKCIEPHUMEHTa, B OOBACHEHWH, B O(GOpPMICHHH
pabotbl, B cobimoaeHnH npaBui TeXHMKH OesomacHoctH npu pabore ¢ BewlecTBaMH M 00OpyaOBaHHEM,
KOTOpbIE YHALIHIICS HE MOKET HCIPABHTh JIaKe 110 TpeOOBAHMIO yUHTENs;
- pabora He BBINOJHEHA, Y YHALIEroCs OTCYTCTBYET IKCIEPHMEHTATLHBIC YMECHUS.
A 7 /
Ormerka «5»:
- B JIOTHYECKOM PACCYXK/ICHUH H PEeLICHHH HeT OMOO0K, 3a/1a4ya peleHa palHoHAIBHEIM CIIOCO00M;
Ormerka «4»:
- B JIO'MYECKOM PAcCYX/ICHHH M PELICHHS HET CYLIECTBEHHBIX OMMOOK, HO 3a/1aya peleHa HepalHoOHalIbHBIM
crnoco0oM, HITH 0NYIEHO He 6osiee IBYX HeCYIIECTBEHHbIX OMIHOO0K.
Ormerka «3»:
- B JIOTHYECKOM PpAcCCy:KACHHH HET CYIIECTBEHHBIX OMIMOOK, HO JOMyIEHa CyIIeCTBeHHas oimnbka B
MaTeMaTHYEeCKHX pacyeTax.
OrMmerka «2»:
- MMEETCs CYLIECTBEHHbIE OIIMOKH B JIOPHYECKOM PACCY/KICHHH M B PELLICHHH.
- OTCYTCTBHE OTBETa Ha 3a/IaHHE.
Ouenka nucsMennbix KOHmMpoabislx padom
Ormerka «5»:
- 3aaHMA BBITOIHEHBI MOJHOCTBHIO H MPABHIBHO, BO3MOMHA HECYIICCTBEHHAS OLIHOKA.
Ormerka «4»:
- 32/1aHHS BbINOJIHEHbI HE NOJHOCTBIO WIIH J0TMYIIECHO He BoJiee /IBYX HECYLIECTBEHHbIX OILHOOK.
OrMmerka «3»:




- paboTa BBINOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIIECHA O/IHA CYLIECTBEH Hast OIIMOKA M IIPH ATOM JBE-TPH
HECYILIECTBEHHbIE.
Ormerka «2»:

- padoTa BBITIOIHEHA MEHbIIIE YEM HATIOJIOBHHY WIJIN COJIEPKHT HECKOJIBKO CYHIECTBEHHBIX OLIHOOK.
- paboTa He BhITOIHEHA.
[Tpn oneHKe BHINOJIHEHHS MMHCHMEHHOH KOHTPOJIBHOH paboThl HEOOXOAMMO YYHTBIBATH TPeOOBAHHS €IMHOIO
optorpaduteckoro pekuma.
Quenka mecmogvix pabom
Ormerka «5» ctaBuThes npH BoinoaHeHun 90%-100%
OrmeTka «4» craBuThes npu Boinoanerun 70%- 89%
Ormerka «3» cTaBHThCA NMpH BbinoaHeHuH 50%- 69%
Ormerka «2» CTaBUTLCS NPH BbINOIHEHUH MeHee 49%

HE. m
Pedepar olieHMBaeTCs 110 CICAYIOUINM KPUTEPHSIM:
* cobmoienne TpeboBaHUH K €ro 0()OpMIICHHIO;
* HEOOXO0ZAMMOCTD M JIOCTATOYHOCTD /UIsi PACKPBITHS TEMBbI IIPHBEICHHOI B TekcTe pedepara nudopmannm;
* ymenue obyuaiomierocs cBOOOIHO H3/laraTh OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;
* CnOCOOHOCTL OOYHAIOMIErocsi MOHATh CYTh 3a/IaBAEMbIX YYHTEJIEM BOMPOCOB M COPMYJIMPOBATH TOUHbIC
OTBETHI HA HUX.



Ilaan meponpusiTiii, B paMKax peaju3aius NporpaMmbl BOCIHTAHUS

Ne Mepornpusitue OTBeTCTBEHHBIH Cpoxkn [Tpumeyanue
n/ NPOBEACHHSA
1
1 JIHH OTKpPBITBIX JBEpEii aJIMHHHCTpALIHA HOSIOpb
2 [Tpeamernas Henens YUHTEIIb XHMHH HOSIOpb
3 OTKpBITHIE YPOKH YYHTESIb XHMHH (hespab
4 | Onumnuazs YUHTEITb XUMHH yueOHbIit
roj

5 | Temarnueckune akuum Vuuresnb XUMHH, | yueOHblit

aJIMMHHCTPALHS rojt




TEMATUYECKOE INIVIAHUPOBAHHUE

8 KJIACC
KosmuecrBo yacos DJIEKTPOHHBIE
HaunmenoBanne
b a3/1€J10B H TeM K (undpostie)
i z onr - Beero OHTPOJIbHBIE l]pﬁancru-leckue 0GpaloBaTEIBbHbIC
porp pabtoTbl paborsl pecypest
Paznen 1. [lepBonavaibHble XHMHYECKHE NOHSITHS
XuMHsSt — BaKHas
obnacre
€CTeCTBO3HAHMSA U bubmuoreka LIOK
1.1 7 5 2
NPaKTHYECKOH S /7141837
JIEATEIILHOCTH
YyeJI0BeKa
Bemiecrsa u
1.2 XHMHYECKHE 15 | BHGH'"/OTCKa Lok
peaxKiun hups:/m.cdsoo.n/741837¢
Hroro no pasneny 20
Pa3zjen 2. Baxueiimne npeacraBure/in HEOPraHuyecKnux BelecTs
21 gzz?;:e}f)?mpon' 6 bubnunoreka [JOK
' https://m.edsoo.ru/7f41837¢
OKCHIaX
29 Bojopoa.Iloustue o 8 | bubsmorexa [JOK
’ KHCIIOTAX M COJAX https://m.edsoo.ru/7f41837¢
Boaa. Pactsopsi. ‘
23 [Tonsitne 06 5 1 I BH6H'HOTCK3‘ LK .
OCHOBaHMAX https://m.edsoo.ru/7f41837¢
24 S:: Orl:::iekéla:; 3 1 1 2 Satnsorens TIOK
: P 4 ttps:// /741837
COE/IMHEH M
Hroro no pazzneny 30

Pa3zzen 3. [lepnoanyueckuii 3akon u [epuoauyeckas cucremMa xXumuyeckux iementos /1. .
Menjesieesa. Crpoenne aroMoB. XUMHYECKasi CBSI3b. OKHCIHTENbHO-BOCCTAHOBHTE/ILHbIC PeaKiHi

[Tepuoanueckuii
3aK0H M
[Tepuonueckas
cHcTeMa bubnmuoreka [HOK
3.1 7
XUMHYECKHX 2/ /714
snemenTos /1. .
Mennenecena.
CrpoeHue atoma
XHUMHYECKas CBA3b.
32 OKHCIIUTEIBLHO- P | bubnnoreka LIOK
: BOCCTAHOBHTE/ILHBIC https://m.edsoo.ru/7f41837¢
peaKiLHm
Hroro no pasaeny 15 Bn6n.;/1/0Texa LOK ]
OBIIEE KOJIMYECTBO
YACOB I10 68 4 6

[TPOI'PAMME




9 KJIACC

KosmuecTso uacos DJIeKTPOHHBIE
HaumenoBanue
Ne (undposbie)
n/n | PAIACIOB H TeM —— Konrpoasnsbie | IIpakruueckn 0BpasoBaTeLHbIe
nporpaMmbl padoThI e padoThl pecypesi
Pa3znen 1. BemecrBo H XUMHUYECKHE peakiuu
[TosTopenue u
11 yriydiaeHue 3HaHui 5 1 bubnnoreka LIOK
: OCHOBHBIX pa3ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 kinacca
5 | xeseneois s BuGmorera LIOK
: p . https://m.edsoo.ru/7f4
XHMHYCCKHX peakiiuii
DNEKTPOIHTHYECKAs
JIUCCOLMALUs., bubmmoreka [{OK
153 8 1 1
Xumuueckue https://m.edsoo.ru/7f41a636
peaKlMH B pacTBOpax
Uroro no pasneny 17
Pa3zen 2. Hemera/uibl H HX COeIHHEHHUSI
Obwmasn
XapaKkTepHCTHKA
2.1 XHMHYECKHX 4 1 Bnﬁn'}/{/orelca HOK 4
anementoB VIIA-
rpynnel. ['anorens
Obmas
XapakTepHCTHKA
29 XHMHYECKHX 6 bubnmoreka [{OK
' aementoB VIA- https:/m.edsoo.ru/7f41a636
rpymnsl. Cepa n eé
COEIMHEHMUS
O61was
XapakTepHcTHKa
XHMHYCCKHX
23 aeMeHToB VA- T 1 Bu6n‘uorexa oK
5:/// /714
rpynisl. A30T,
(hochop n ux
COCIHHEHUS
O61uas
XapakTepucTHKa
XHMHUYECKHX
24 anemeHToB IVA- 8 1 2 15"6"_70Te_'(al LOK 76412636
rpynmsl. Yriaepoa u
KPEMHHH H MX
COC/IHHEHHS
Hroro no pazneny 25
Paszxen 3. MeTajLibl H HX COeITHHEHHS
31 O6ume croiicTea 4 bubnunorexa LIOK
: METaLIOB https://m.eds00.1u/7f41a636 |
3.2 Baxxueiimue 16 1 2 bubmmoreka [[OK




MCTaJJIbl 1 UX
COC/IMHECHHS

https://m.edsoo.ruw/7f41a636

Hroro no paszneny

20

Pa3nen 4. XuMHsi H OKpY/Kaloias cpeja

4.1 ESTI:::TE?; B JKH3HH 3 BrGmigresa 1OK
) https://m. qu/7f41a6
4eJI0BeKa
Hroro no paszzeny 3
OBHIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME




MNOYPOYHOE IIVIAHUPOBAHME

8 KJIACC
Ne Koamuectso wacos Bocnurareabublii
n/-n Tema ypoxa Beero Koutrpoabnst | Ilpaktuueckne | KOMIOHEHT
e paborTnl padorsl Co/lepRAHMS
NporpaMmel

[Tpeamer xumun. Ponb
XHUMHH B AKH3HH YeI0BeKa.
Tena n BeuiecTsa

[TousiTne 0 MmeToaax
IMO3HAHHA B XHMHH

«ITpaBuna pabotsl B
nabopaTopuu 1 PHEMBI
oOpatienus ¢
nabopaTopHbIM
00opyaoBaHHEM),
IpakTuyeckas pabora Ne
1

YucThie BEMIECTBA U CMECH.
CrniocoObl pasaenenus
cMmecen

«Pasnenenne cmeceii (Ha
NpHMEPE OYMCTKH
MOBAPEHHOMN COJH)».
IIpakTnueckas padora Ne
2

ATOMBI ¥ MOJIEKYJIbI

XliMH‘lCCKMC IJICMCHTEI.
3Haku (CHMBOJIbI)
XHMHUYECKHX IJIEMEHTOB

[IpocTeie 1 cnoXkHbIE
BEllleCTBa

ATOMHO-MOJIEKYJISIPHOE
yueHHE

10.

3aKOH MOCTOSHCTBA
COCTaBa BEILECTB.
Xumuueckas hopmya.
BaneHTHOCTB aTOMOB
XHUMHYCCKHX JICMCHTOB

OTHOCHTEILHAS aTOMHas
macca. OTHOCHTEIbHAS
MOJICKYJIIpHas Macca

12.

Maccosasi j10:15
XHMHYECKOTO IEMEHTA B
COCJIMHEHHH

13.

KonunuecrBo Belecrsa.
Moub. Mosisiphas Macca

14.

Dusnyeckne u
XHMHUECKHE SABICHMUS.
XHuMHUECKas peakiius

15.

IIpu3HaKu H yCIOBHS

®  yCTAHOBJICHHE
JIOBEPHTEIIbHBIX

OTHOLUCHHH  MEXKIY
YUHTEIIEM W €ro
YUEHHKaMH,
CrocoOCTBYIONIMX
MO3UTHBHOMY
BOCIPHATHIO
yyanHMHcs
TpeboBanmii "
npocso yUMTE,
NPUBJICYEHNIO  MX
BHHMaHHs K

obcy#1aemMoit Ha
ypoke HH(pOpMaLnH,
AKTHBH3AIIHK MX
MO3HABATEIIBHOH
JICATEILHOCTH;

® nolysKaeHue
HIKOJILHUKOB
cobmonaTh Ha ypoke
obLIenpHHATDIE

HOPMBI  TIOBE/ICHUSA,
npasuwia  o0LeHus
co CTapLUIMMH
(yuuTensiMu) "
CBEPCTHHKAMH
(LIKOJIBLHUKAMH),
NPUHLMAILL  YueOHOMH
JIMCLIMIUTHHBI n
CaMOOpraHu3aIm;
® [npuBieYECHHE
BHHMAaHH
IKOJIBHUKOB K
LHEHHOCTHOMY

acrekTy HM3y4aeMmblxX
Ha YpOKax siBJICHHIA,

opraHm3aims ux
paboTsl c
MOTy4aeMOoi Ha
YPOKE  COLHMAILHO
3HAYHMOIH
nndopmarmei -
HHHIIHHPOBAHHE ee
o0CyxKaeHus,
BBICKA3bIBAHHS
yualmuMHucs  CBOEro

MHEHMHA no c€e




NPOTEKAHHSI XUMHYECKHX
peaximi

16.

3aKOH COXpaHEHHs MacChl
BEIECTB. XHMHYECKHE
YpaBHEHHS

17.

BelunciieHus KolIH4yecTsa,
MAaccChl BELIECTBA 10
YPABHEHHAM XMMHUYECKHX
peakiHii

18.

Knaccudukauns
XHMHYECKHX pPeaKiuii
(coeanHeHMsl, pa3IoKeHNM,
3amenieHns, obMeHa)

19.

M. B. JlomonocoB —
YYEHBIH-IHIHUKIONEAUCT.
O0600menne n
CHCTEMAaTH3aLMs 3HAHMI

20.

«BemecTBa 1 XuMHYECKHE
peakunn». Konrpoabnas
padora Nel

21,

Bo3nyx — cMech ra3os.
Cocras BO3/1yXa.
Kucnopoa — anemenT u
npocroe BeniecTso. O30H

22,

dusnyeckue u
XMMHYECKHE CBOICTBA
KHCIIopoJa (peakiuu
OKHCIICHHUS, FTOpEHHE).
[TousTHe 00 okcuaax

23.

CnocoObl nosty4eHus
KHCaopo/a B nabopatopuu
1 NIPOMBILILICHHOCTH.
[IpuMeHenne Kuejaopojaa

24.

Tennooii a¢pdekr
XHMHYECKOMN peakinu,
HOHATHE O
TEPMOXHMHUYECKOM
YPaBHEHHH, 3K30- U
IHJIOTEPMHUYECKHX
peaKuusix

25.

Torumso (Hed1b, yroas u
MeTaH). 3arps3HeHne
BO3/yXa, crnocoObl ero
NPEIOTBPALLICHHS

«ITonyuenue n cobupanue
KHCJ10pO/1a, H3y4YEHHE ero
cpoiictey. [lpakTH4eckas
padora Ne 3

27.

Boaopoa — anemeHT u
MpoCTOC BCLICCTBO.
Haxozienne B npupojie

NOBOAY, BbIPaOOTKH
CBOEro K Heill
OTHOILCHHS;

®  HCNOJIBL30BAHHE
BOCITUTATEIIbHBIX
BO3MOIKHOCTEH
CoJlep/KaHus
yuebHOro rpeamera
qepes
JIEMOHCTPALIHIO
JIeTAM PUMEPOB
OTBETCTBEHHOTO,
rpax/1aHCKOro
MOBE/CHMUS,
NPOSIBIICHNUS
4eJI0BEKOMIOOH M
no0pocepieyHOCTH,
qepes noabop
COOTBETCTBYIOLIMX
TEKCTOB JUIsl YTCHHS,
3ajay JUIs pelieHus,
npobreMHBIX

CHUTYalMi JUIs
obcyxeHns B
Kjacce;

® [pHMEHEHHE Ha
ypoke
HHTEPaKTHBHBIX
(hopm paboTsl
YHYaIIHXCA:

MHTEJUIEKTYAJIbHBIX
urp,
CTUMYJIHPYIOLLIMX
MO3HABATEIbHYIO
MOTHBALHIO
IIKOJIbHUKOB;
JIMJIAKTHYECKOTO
Tearpa, rae
MOy 4eHHBIC Ha
ypoke 3HAHHS
OOBIrpbIBAIOTCS B
TeaTpaIbHBIX
MOCTAHOBKAX;
JINCKYCCHIi, KOTOpbIE
Jar0T yuarumcs
BO3MOKHOCTh
npuobpecTH  OMbIT
BEJICHHS
KOHCTPYKTHBHOTO
JMasora; rpynrnosoii
paboTel wiH padboTel
B Iapax, KOTopbie
y4yar  IIKOJIbHHKOB




28.

Dusnueckue u
XHMHUUYECKHE CBOICTBA
Bojlopoaa. [Ipumenenue
BO0PO/1a

29.

[Tousitne o0 KucaOTaX M
COJIAX

30.

Crnoco0Osbl nomydeHus
BOJI0pO/ia B jabopaTopHu

31.

«[Tonyuenue u cobupanue
BOIOPOJ1a, N3Y4EHHE €ro
cpoiicTey. [lpakTHyeckas
pabora Ne 4

32.

Mounsiptblii 00bEM ra3os.
3akoH ABOrajipo

33.

Berauciaenus oobéma,
KOJIMYECTBA BELIECTBA ra3a
110 €ro W3BECTHOMY
KOJIHYECTBY BELIECTBA MITH
00BEMY

34.

Beruncinenus oobéma,
KOJIHYECTBA BEllleCTBa ra3za
10 €ro N3BECTHOMY
KOJIMYECTBY BEILECTBA MJIH
00bEMY

35.

Breruucnenns 00bEMOB
ra3oB 110 YpaBHEHHIO
pEeaKH Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHH I
ra3oB

36.

Breruucinenus 06béMoB
ra3oB 10 ypaBHEHHIO
peakiMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH
rasoB

37,

Ddusnyeckue u
XMMHUYECKHE CBOMCTBA
BO/1bl

38.

CocrtaB OCHOBaAHHIA.
[Tousite 06 nHAMKATOPaX

39.

Boja kak pacTBOpHTEIb.
Hacebiienusie u
HEHACHILIEHHBIE PACTBOPBI.
MaccoBas 1018 BEIIECTBA
B pacTBope

40.

«Ilpurorosnenne
PacTBOPOB ¢
ornpeseIEHHOH MaccoBOH
J10J1CH pacTBOPEHHOTO
BEIIECTBAY.
IMpakTuueckas pabora Ne
5

KOMaH 1HOi1 paboTe u
B3aUMOJICHCTBHIO C
JPYTHMH  JIETbMH,
YPOKH- KBECTbI.

®  BKJIKOYEHHE B
YpOK MIPOBBIX
npoLeayp, KoTopbie
NOMOraoT
NoJyIepKaTh
MOTHBALIHIO JETEH K
MOMYYECHUIO 3HAHMIA,
HallAKNBAHHIO
MO3UTHBHBIX
MEKITHYHOCTHBIX
OTHOILIECHUI B
Kj1acce,  MOMOralT
YCTaHOBJICHHIO
J100poskenarebHOH
atmocdepsbl BO
BpEMsi ypOKa;

® HHHUHHPOBAHHE
7 MO/IEPIKKa
HCCIIE/I0BATELCKOI
JICSTELHOCTH
IIKOJIbHUKOB B
paMKax peajausaluu
HMH
WHINBHIYATBHBIX W
IPYIIIOBBIX
HCCIIeI0BATENbCKHX
NPOEKTOB, 4TO JacT
HIKOJIbLHHKAM
BO3MOXKHOCTh
npuoOpecTH  HaBbIK
CaMOCTOATENLHOTO
peteHus
TEOPETHYECKOI
npodiieMbl,  HaBBIK
TCHEPHPOBAHHS U
oopmIIeHHs
COOCTBEHHBIX HJICH,
HaBBIK
YBAKHTEIBHOTO
OTHOUICHUS K YYKHM
HIEsM,

0 OpMIICHHBIM B
paborax JIPYTHX
UCCIIeI0BaTENICH,

HABLIK  1yOJIHYHOTO
BBICTYIUICGHHMS HEpejt
ayuTopueit,
apryMCHTHPOBaHMsA

H OTCTanBaHMA




41,

«Kucnopoa. Bopopoa.
Boaa». Konrpoabnas
pabdora Ne2

42.

OKCHIBI: COCTAB,
KjaccupuKaims,
HOMEHKJIaTypa

43.

[Tony4enne u XUMHYECKHE
CBOHCTBA KHCIIOTHBIX,
OCHOBHBIX H aM(OTEPHBIX
OKCHJI0B

OCHOBaHHSA: COCTAB,
KinaccuduKanms,
HOMEHKJIaTypa

45.

l'lonyquue H XUMHYECKHE
CBOICTBA OCHOBAHHI

46.

Kucnorsl: cocras,
KnaccHpuKaus,
HOMEHKJIATypa

47.

ﬂonyqeuue H XUMHYCCKHE
CBOMCTBA KHUCJIOT

48.

Conu (cpegnue):
HOMEHKJIaTypa, crnocoObl
MOJY4EHUs, XHMHYECKHE
CBOICTBA

49.

Pemenne
IKCIECPHUMEHTAIbHBIX 3a/1a4
1o reme «OCHOBHbBIE
KJTaCChl HEOPraHMYECKHX
COCJIMHEHMIT».
IMpakTuueckas padora Ne
6

50.

["'eneTnueckas CBsI3b
MEJKIY K/1acCaMH
HEOPraHHYeCKUX
COCJIMHCHHH

51.

['enernueckas CBA3b
MEKIY KllaccamH
HCOPraHUYECKUX
COCJIMHEHUI

52.

O06001EeHne n
cUCTEeMaTH3alns 3HAHMH

53.

"OCHOBHBIE KJ1ACChI
HEOPraHHYeCKUX
coeauHeHnit",
KouTpoabnnas patora Ne3

54.

ITepBbie MOMBITKH
KJaccuuKatuu
XHMHUYECKHX JIEMEHTOB.
[TousiTie o rpynnax
CXOJIHBIX 3JIEMEHTOB

55.

[Tepnoauueckuii 3aK0H H

CBOCH TOYKH 3PEHHS.




[Tepuoanueckas cucrema
XHUMHYECKHX 1eMeHTOB /.
W. MenpeneeBa

56.

[Tepuoast, rpynisi,
MOJIPYIIIbI

7.

Crtpoenne atomos. Cocras
aToMHBIX Anep. M3oTonsl

58.

Crtpoenne eKTPOHHBIX
0005104€eK aTOMOB
JNEMEHTOB
ITepnoaunueckoii cucremsl
J1. 1. Menneneesa

59.

XapakTepucTHKa
XHMHYECKOr0 JIEMEHTA 110
€ro MoJIoKEHHIO B
ITepnoanueckoii cucreme
J. U. Menzeneesa

60.

3naueHmne
[Teproanueckoro 3akoHa
JUIS Pa3sBUTHS HAYKH H
npaktuky. J1. K.
MenjeneeB — yuéHbli,
nejaror ¥ rpax/iaHHH

61.

DNIEKTPOOTPHLIATEILHOCTh
ATOMOB XHMHYECKHX
3JIEMEHTOB

62.

HMonHasi XuMHUecKas CBS3b

63.

KoBanentnas nonsipuas
XHMHYECKas CBSI3b

64.

KosanenrtHas HENoJsApHas
XUMHYCCKasi CBA3b

65.

Hrorosast KoHTpOILHAS
pabora

66.

CTeneHb OKUCIICHHUS

67.

OKHCIUTEIBHO-
BOCCTAHOBHTEJILHBIE
peaKiuyu

68.

OKHCIIMTENH W
BOCCTAHOBHTEIIH

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

68




9 KVIACC

KoauuecTBo uacos

N n/n Tema ypoka Kon“rpo npamuqe BocnurareiibHblii
Beero | abHbIe CcKHe KOMITIOHEHT
padoTni padoTn! coiepKaHHs
NPOorpaMMbl
[Mepuoanuecknii 3aKoH. ®  yCTaHOBJICHHE
| [Teproauueckas cucrema | JIOBEPHUTEIbHBIX
’ xumuueckux snementos 1. U. OTHOLIEHHH MEXkKI1LY
Meneneena YUHTENEM M €ro
3aKOHOMEPHOCTH B H3MEHEHHH Y4CHHKAMH,
2 CBOMCTB XHMHHYECKHX 1 CrocOOCTBYIONIHX
s IEMEHTOB EPBBIX TPEX NTO3UTHBHOMY
NePHO/I0B BOCIIpHATHIO
Knaccndukaums n yHarHNmes
3. HOMEHKJIaTYpa HEOPraHHYECKHX 1 TpedoBanHit "
—— npocsd yUHTEJIs,
- NPUBJICYEHUIO  HX
Buzbl XUMHYECKOI CBSA3H H SHIMARLS z
4, Tum,j KPHCTAJUTHYECKUX 1 0BCy K AaeMOii -
L) ypoke HHpOpMaLHH,
BHllbl XHMHUYECKOH CBA3H M AKTHBH3ALIUH X
5. THITbl KPUCTAJLTHYECKHUX 1 MO3HABATEILHOH
peméToKk JIeATEIIbHOCTH;,
Knaccnukanms XuMHYECKHX ® nobyxieHne
6. peaKiHii Mo pa3muuHbIM 1 IIKOJIbHHKOB
NpH3HAKaM cobmonars Ha
[ousTHe 0 CKOPOCTH YROKC
K XHMHUecKoi peakuunn. [lonsTne | obuenpuuATLIe
' O TOMOTEHHBIX W FeTepPOreHHbIX HUNMEL TRIBDERN,
peakimax npasuna  oOLIeHUs
co CTApIIUMH
[TonsTHE O XHMHUYECKOM (yumTesMi) i
paBHoBecHH. DakTopsl, CBEpCTHHKAMH
g BIMAIONLIME HA CKOPOCTH I (KO EMKANMH),
XUMHMYECKOI peakium u MPHHIMIbI YHEOHOI
MOJI0KEHHUE XUMHYECKOTO AT i
pABHpBECHR caMOOpraHu3alum;
9. OKHCIIUTENTBHO- | ® npuBIEUCHHE
BOCCTAHOBHTE/IbHbIC PEaKIIHH BHAMAHHS
10. OxuncauTensHo- | HIKOJIBHUKOB K
BOCCTAHOBHTEJIbHbIE PEaKLIHH LICHHOCTHOMY
Teopus 31EKTPOIUTHYUECKOH ACHEKCTY. - HayHASMEIX
11. auccounarny. Cunbabie 1 I Ha ypPOKax ABJICHHH,
c1abble 2JIeKTPOJIUTEI Opranusauus HX
12. WoHHbIe ypaBHEHHS pEaKLuii | PAOOTH . g
» Nomy4aeMoi Ha
X;mnqccxyue CBOWHCTBA KHCIIOT H ypoke  COUMAIBHO
OCHOBaHMI B CBETE AHATHMORN
13. npeaCTaBICHHI 06“ 1 urpopManneii -
EKTPOIIHTHYECKOH HHMLIMHPOBAHHE  ee
JINCCOLIMALIMH oBCyKAeHNs,
14. XHMHYECKHE CBOHCTBA COJICH B 1 BBICKa3bIBAHMS

cBeTe npejacTasiaeHuit 00
IEKTPOITHTHUYECKOIH
JIHCCOLHALIMH

ydalmuMucs CBOEIro
MHCHUA 1no ce




15.

[TonsiTue o ruaponnse coneit

16.

[lTonsTie 0 rUAPOIH3E COJICH

«Pewienne 3xkcrnepuMeHTAIbHBIX
3anauy. [IpakTHueckasn padora
Ne 1.

18.

«DNEKTPOIHTHYECKAS
auccouuanus. XMMHYECKHe
peakiuu B pacTBOPax».
Kourpoasnas pabora Nel

O0mas xapakTepHCTHKa
rajgoreHoB. XuMH4yecKkue
CBOIICTBA Ha IPUMeEpE XJlopa

20.

Xnoposoaopoa. ConsiHast
KHMCIIOTA, XHMHYECKHE CBOICTBA,
MoJIyueHHe, NPHMEHEHHE

21.

«[lonmyuenue COMIHOI KHCIOTHI,
H3Yy4EHHE €€ CBOHCTBY.
IpakTuueckas padora Ne 2

22,

Berumciaenus no ypaBHeHUsIM
XHMHYECKHX peaKLui, eciin
OJIHH M3 PEarcHTOB /IaH B
n30BITKE

3.

OO6mias xapakTepHcTHKa
snemeHToB VIA-rpynmb

24,

Annorpontsie MOAH(DHKALNHH
cepel. Haxoxenune cepsl 1 eé
COC/IMHEHHIT B TIPHPOJIC.
XHMHYECKHE CBOHCTBA CEpbl

25.

CepoBoj10po/1, CTpOEHHE,
(hm3HHeCcKHe 1 XMMHYECCKHE
CBOICTBA

26.

Oxcujtbt cepol. CepHasi KHCIIOTA,
(Hu3HYECKHE M XHMHYECKHE
CBOHCTBA, IPUMEHEHHE

27.

XHUMHYECKHE peaKkiuy,
JieKalne B OCHOBE
HPOMBILICHHOTO crnocoba
MOJYYEHHUS CEPHOIT KHCIIOThI.
XuMHUECKOE 3arpsA3HEHHE
OKpYIKaloLIeH cpejibl
COE/IMHEHHAMH CEpbl

28.

Beruncienne MaccoBoi 1oam
BbIXO/1a NPOAYKTA peakUHH

29.

O0buras xapakTepucTHKa
anemeHToB VA-rpynmnsl. A30T,
pacnpocTpaHeH1e B [pHpoJIe,
(u3nHECKHE H XHMUYECKHE
CBOMCTBa

30.

AMMHaK, ero (pu3HuecKue u
XHMHYECKHE CBOMCTBA,
1NOJY4YEHHE U NPUMEHEHHE

31.

«ﬂonyquue AMMHaKa,

NOBOAY, BBIPAOOTKH
CBOETo K HEl
OTHOLLICHHS

®  HCHoJIb30BAHUE
BOCIIUTATEIIbHBIX
BO3MOMKHOCTEH
coJiepKaHus
yuebHOro mnpeamera
qepes
JIEMOHCTPALHIO
JIeTAM MPHUMEPOB
OTBETCTBEHHOTO,
IPaKJ1aHCKOro
MOBE/ICHMS,
NPOABICHHS
YE/I0BEKOIIOON |
J100pOCep/IeYHOCTH,
qepes noadop
COOTBETCTBYIOLIMX
TEKCTOB JUIS YTCHHUS,
3ajay s peleHuns,
npoOIeMHBIX

CUTYalHH Juist
obcyxaeHns B
Kj1acce;

® [IpUMEHEHHE Ha
ypoke
HHTEPAKTHBHBIX
(hopm paboTsl
yuarmxcs:

MHTE/UICKTYalIbHBIX
"rp9
CTHMYJIHPYIOLINX
M03HABATEIBHY IO
MOTHBALIHIO
IIKOJIbHHKOB;
JIHJIAKTHYECKOro
Tearpa, rie
MOJTy4EHHBIC Ha
ypoke 3HAHUSA
OOBIrpBLIBAIOTCS B
TeaTpabHbIX
MOCTAHOBKAX;
JINCKYCCHIA,
KOTOpBIE Jal0T
ydaummces
BO3MOJKHOCTh
npruodpecTH  OMbIT
BE/JCHHS
KOHCTPYKTHBHOT'O
JManora; rpymnmoBoit
paboTsl uau paboTsl
B Mapax, KOTopble
y4ar  IIKOJIBHHUKOB
KOMaH/IHO# pabore




H3YHCHHEC €TI0 CBOICTBY.
IMpakTHueckan padora Ne 3

32.

A30THas KHCII0TA, €€
CbH'JH‘lCCKHC H XHMHYCCKHC
CBOMHCTBA

33,

Hcnonb3oBanue HUTPATOB H
coseii aMMOHHSI B Ka4eCTBe
MHHEPAIbHbIX YA00pEHHi.
XHUMHYECKOE 3arpsa3HeHHE
OKpYsKaroLieit cpejibl
COC/IMHEHHSIMH a30Ta

34.

®ocdop. Okena docdopa (V) u
(hochopras kucnora,
(hu3nyecKne U XHMHYECKHE
CBOMHCTBA, MOJIYYCHHE

35.

Hcnons3orauue docdaros B
Ka4yeCTBE MHHEPAIbHBIX
yo0penmii. 3arpszHenne
HPHPO/IHOIT cpejibl hocdaramu

36.

Yriepo, pacrpocTpaHeHHe B
npupoje, pusnyeckue u
XHMHYECKHE CBOICTBA

3

Oxkcunbl yriaepoaa, ux
(hu3nHecKHe H XHMHYECKHE
CBOMCTBA. DKOJIOIHYECKHE
npo0sieMbl, CBA3aHHbIE C
okcuaom yriepoja (1V)

38.

VronbHas KHCIOTA U €€ COJIH

39.

"TlosnyyeHue yriekuciioro rasa.
KauecTBenHas peakuus Ha
KapboHar-uon".
IMpakTuueckas padora Ne 4

40.

I'[epBOHaqa.anble nousiTus 06
OpraHHYeCKHX BCIUCCTBAX KAK O
COCAHHCHHAX YIJjicpoaa

41.

KpeMHHii H ero coeiHHeHH

42.

Pelienue sKcrnepuMeHTalIbHbIX
3aj1a4 no teme «Baxueiimme
HEMETAILIBI M X COCTMHCHUS»
IpakTnyeckas padora Ne §

43.

«BakHelinme HeMeTalIbl U HX
coeaunenus». Konrpoabnas
pabora Ne2

O0buas xapakTepucTHKa
XHMHYECKHX YIEMEHTOB —
MeTaU10B. MeTtauinyeckas
CBSI3b M METa/IMYecKas
KpHCTAITHUECKAast peluéTKa.
du3HyYecKHe CBOICTBA
METaJJIOB

45.

XHMHUECKHE CBOICTBa
METAIJIOB. DJIEKTPOXHUMHYCCKHH
PSJL HATIPSIPKEHU T METaJUIOB

H  B3aUMOJICHCTBHIO
C JPYTHMH JETbMH,
YPOKH- KBECTHI.

®  BKJIIOYCHHE B
YPOK HIPOBBIX
Npouesyp, KOTopbie
NOMOrarT
noJyiepxKarh
MOTHBALHIO JIETEH K
MOJYHECHHUIO 3HAHUI,
HaJITAXKHBAHHIO
[MO3UTHBHBIX
MEKJIMYHOCTHBIX
OTHOLLICHMI B
Kjacce, MOMOrarT
YCTAHOBJICHHIO
J00posKenaTe/IbHOH
aTMoc(epsl BO
BpEMS YpOKa;

® HHUUHHPOBAHHE
%) oJUIepKKa
MCCIIEI0BATEILCKOM
JIEATEIbHOCTH
HIKOJILHHKOB B
paMKax peannsaluu
HMH
WHAWBHYAJIbHBIX H
TPYMIOBBIX
UCCIIEI0BATE/IbLCKHX
NPOEKTOB, YTO AACT
HIKOJbHHKAM
BO3MOXHOCTh
npuodpecTH HaBbIK
CaMOCTOSTEILHOTO
peteHus
TEOPETHYECKOH
npodsieMbl,  HaBbIK
T€HEPUPOBAHHA U
oopmaeHus
COOCTBEHHBIX HJICH,
HaBbIK

YBAXKHUTCIIBHOIO
OTHOUICHUA K
9YXKUM HIICAM,

oopmIIeHHBIM B
paborax JIPYTHX
uccie0BarTeneit,
HABBIK 1yOIMYHOrO
BBICTYILUICHHS Tepest
ayJIMTOpHEN,
apryMeHTHPOBaHHS
" OTCTAUBAHMS
cBOEiH TOYKH
3peHHs.




46.

O6mme cnocodbl nmony4eHus
metauioB. Cruiashl.
Beiuucnenus no ypaBHeHHIM
XHMHYCCKHX PEaKIHii, eclin
O/JIMH M3 PEareHTOB COJICPKHT
NpUMECH

47.

[ToHsiTHe 0 KOPPO3ZHH METAIIOB

48.

[1lenouHbie MeTaLIbI

49.

OKCHJIBI ¥ THPOKCH/IBI HATPUS
H KaJIus

50.

[llenouno3emelibHbIC METALIbI —
KaJbLHI U MarHui

51.

Baxueiimme coeinHeHHs
KaJIbLIHs

52.

O600uIeHHe U cHCTEMATH3AIIHS
3HAHHI

53

JKécrkocTs BOJIBI M Crioco0b! eé
yCTPaHEHHS

54.

"JKEcTKOCTL BOJBI M METOBI €€
yerpanenus”. Tpakruueckas
pabora Ne 6

55.

AMOMHHHH

56.

AmotepHbie cBOHCTBA OKCHIA
M I'MJIPOKCH1A

57.

Keneso

58.

OKCHIbl, THAPOKCH/IBI 1 COJIH
skenesa (I1) uxenesa (111)

59.

O0o01enne U cucreMaT13anus
3HAHUI

60.

Peiienue IKCriepuMeHTaIbHBIX
3aja4 no reme «BaxkHeiuue
METAJUIbI M UX COCJAHHEHUSD).
IpakTuueckas pabora Ne 7.

61.

Beluncienus 1o ypaBHEHHAM
XHMHYECKHX PEaKinii, eciiu
OJIHH W3 PEareHToB JIaH B
M30BITKE HIIH COICPIKHT
npumecH. Beruncnenns
MaccoBOit JIOJIM BBIXO4a
MPOAYKTA PEAKLIHH.

62.

BhIumciieHHs 10 ypaBHEHHAM
XHMHYECKHX PeaKiiuii, eciim
OJIMH M3 PeareHToB JIaH B
H30BITKE WIH COACPKHT
npumecH. Beraucnenus
MaccoBOIi I0JIH BBIXO/1A
NPOJLYKTA PEaKLHH.

63.

Beruncnenns no ypaBHeHUsAM
XHMHYECKUX PEaKiuii, eciu
OJIMH W3 PEarcHTOB JIaH B
W30BITKE HITH COACPKHT
npumecH. Boruucienus




MacCOBOI1 J10JIM BBIXO/1a

NPOAYKTA PEaKIMH,

64 O6o06uIeHHe M cHCTEMATH3AIUSA |
’ 3HAHU.

65 Hrorosasi KonTpoibuas pado I
’ T

66 BeniectBa 1 MmaTepHais! B |
z MOBCEIHEBHOM JKHU3HH Y€JIOBEKA

67 Beuectsa u marepuabl B |
’ MOBCEIHEBHOM KH3HH HEJIOBEKa

68 XumHueckoe 3arpszHeHne

OKPYIKAIOUICH Cpe/ibl

OBHIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




