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IHosicHuTeIbHAS 3aNIMCKA.

[Iporpamma Mo XuMHUHM Ha YPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs COCTaBJICHA Ha OCHOBE TPEOOBAHM K pe3yJlbTaTaM OCBOCHHUS OCHOBHOM
00pasoBarebHON MPOTpaMMbl OCHOBHOT'O 00111eT0 00pazoBanus, npeacraBieHHbx B PI'OC 00O, a Takke Ha OCHOBE XapaKTEPUCTHUKH TUIAHUPYEMBIX
pe3yJIbTaTOB BOCIIUTAHUS U COLMAIM3ALMU 00yJaroIuXcsl, IpeaAcTaBiIeHHoN B mporpamme Bocriutanuss MAOY Yenenckas COILL

[IporpamMma mo xuMuu Aa€T MpeAcTaBICHUE O LENsIX, oOIIe crpaTeruu oOydeHUs, BOCIIUTAHUS U PA3BUTHS OOy4YaAIOUIUXCS CPEACTBAMU
y4eOHOTO MpeMeTa, yCTaHABIMBACT 00s3aTeIbHOE MTPEIMETHOE COJIEPIKAHHE, TIPEAYCMaTPUBAET pacIpeeSICHHE €ro M0 KJIaccaM U CTPYKTYpHUpPOBaHUE
o paszzienaM U TeMaM IpOorpamMMbl MO XUMHUHU, ONpPENENseT KOJIUYECTBEHHbIE U Ka4eCTBEHHbBIC XapaKTEPUCTHKHU COJEP KaHUs, MOCIEeI0BATEIbHOCTD
U3YyUYCHHSI XUMUHU C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH YU4eOHOTO MpoIecca, BO3paCTHBIX 0COOEHHOCTEH 00yyaromuxcs,
orpezensseT BO3MOKHOCTH IMpeAMeTa IJid peanu3alnud TpeOOBaHWM K pe3ylbTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTeilbHOW MPOrpaMMbl Ha YpOBHE
OCHOBHOT'O 00IIIero o0pa3oBaHMsl, a TaKKe TPEOOBaHUI K pe3yabTaraM OOy4eHHsS XMMHU Ha YpOBHE LieJel M3ydeHHs MpeIMeTa U OCHOBHBIX BHJIOB
yueOHO-T03HABATENBHOMN I€ATEILHOCTH 00YUAIOIIETroCs 0 OCBOCHUIO YU€OHOTO COACPKAHMSL.

3HaHWE XUMHUU CIIY’)KUT OCHOBOH It (POPMUPOBAHUS MUPOBO33PEHUS 00yUArOIIErocs, ero MpeICTaBICHUH 0 MaTepUaIbHOM €INHCTBE MHpAa,
BaXXHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHEH TPEICTaBICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIOIUYU BEIIECTB B IPUPOJE, O MMYTIX PEIICHUs
rJI00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA - CHIPbEBOI, SHEPreTHYECKOW, MHUIIEBOW M SKOJIOTHYECKON 0e30macHOCTH, MpodiieM
3/IpaBOOXpaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealn3alliid BO3MOXKHOCTEM MJIsi caMOpa3BUTUS U (HOPMHUPOBAHMS KYJIbTYpbl JIMYHOCTH, €€ oOmed M (PyHKIHMOHAIbHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBIIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH OOy4aromMXcsl, HAaBBIKOB MX CaMOCTOSTENIbHOW YyueOHOMH
JeSITEIbBHOCTH, SKCIEPUMEHTAIBHBIX WU MCCIEN0BAaTEIbCKUX YMEHHUI, HEOOXOAMMBIX KaK B IOBCEIHEBHOM >XM3HH, TaK U B TNPOPECCHOHAIBHON
JESATEIBHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAyYHOTO MBIIUIEHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IVIsIIa HA €JMHCTBO MPHUPOABI U YEJIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TArlOM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0Y4arOIIUXCS;

CHocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILLIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOI BKJaJ B
9KOJIOTHYECKOE 00pa30oBaHNEe 00YJarOIUXCS.

JlaHHble HanpaBJIeHNs B 00y4eHUH XUMUU 00ecTieqnBaroTCs celupUKon cofepaHus yaeOHOTro rpeiMeTa, KOTOPBIH SBIISETCS MeJarorniyecku
a/IalITUPOBAHHBIM OTpa)keHHeM 0a30BOil HayKH XMMHHU Ha OTNpeAeIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIero 00pa30BaHMsI OPUEHTHPOBAH HA OCBOCHHE OOYUYAIOUIUMUCS CUCTEMbI MEPBOHAYATIBHBIX MOHATHHA
XUMHH, OCHOB HEOPTraHMYECKON XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX IMOHATHI OPraHU4eCKOH XMMHH.

CrtpyKkTypa colep:kaHus MpOTrpamMMbl MO XHMHUHU c(POpMHpOBaHA HAa OCHOBE CHUCTEMHOIO mojxoaa k e€ msydeHuto. CoaepkaHue
CKJIaJIBIBAETCSI U3 CUCTEMBI MOHATHIH O XMMHUYECKOM AJIEMEHTE U BEIECTBE U CHUCTEMBI MOHATUN O XMMUYECKOH peakiuu. O6e 3TH CUCTEMBI
CTPYKTYpHO OPTaHH30BaHbI 110 MPUHIUITY MOCJIEI0BATEILHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX IMPEACTABICHUIN Pa3HOro ypOBHS:
ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO ecTecTBO3HaHus; [ lepnonnueckoro 3akona /.M. MenneneeBa kak OCHOBHOT'O 3aKOHAa XUMHH;
YUEHHUS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3U;

NpEeICTaBICHUN 00 3JIEKTPOIUTUYECKON AMCCOLMAIMM BEUIECTB B PAcTBOpax. leopeTHdYecKue 3HaHUS PAacCMaTPUBAIOTCS Ha OCHOBE



AMIUPHUYECKHU TIOITYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHS K APYrOMY, BBINONHAA (DYHKIIMHA OOBSICHEHUS
Y IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH ITPAKTUYECKOIO IPUMEHEHNUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHme MporpamMMbl 0 XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKON COCTABISIONICH HAYYHOM KapTHHBI MHUpa B

JOTHKe €€ CUCTEeMHOM NpUpPOAbl, HIEHHOCTHOI'O OTHOIIEHUS K HAy4HOMY 3HAHMIO M METOJaM IO3HAHMs B Hayke. V3yuyeHue XUMHUM HPOUCXOIUT C
NpUBJICUYCHUEM 3HAHUH U3 paHee N3YYEeHHBIX YUeOHBIX mpeaMeToB: «OKpyxaromuil Mupy, «brnonorus. 5-7 knaccei» u «Pu3uKa. 7 Kiaccy.

[Tpy M3y4eHNH XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAayKH Kak OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS,
NPAaKTUYECKON MEATETbHOCTH 4YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTYpHI. 3ajgada y4eOHOro NpeaMeTa COCTOMT B
(OopMHPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUH - BAXXHEHIINX (DAKTOB, HIOHATHH, 3aKOHOB U TEOPETUUYECKUX MTOJIOKEHUH, JOCTYITHBIX 00001IeHNI
MHUPOBO33PEHUECKOI0 XapaKTepa, 13bIKa HAyKH, B IPUOOIIEHNH K HAyYHbIM METOIaM [T03HAHUS [IPU U3YYEHHUH BEIIECTB U XUMHUECKUX peaKLui,
B (opMHpOBaHUM W pa3BUTHM II03HABATENIbHBIX YMEHUH M MX NPUMEHEHHM B Yy4eOHO-NIO3HABaTEIbHOM M Yy4yeOHO-UCCIIEeN0BaTeIbCKON
JeSITeIbHOCTH, OCBOCHUH IPaBUJI O€3011aCHOr0 OOpaIleHUs ¢ BELIECTBAMU B IOBCEAHEBHON KU3HU.

[Tpu n3yyeHnn XMMUHU Ha YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHMsl BaKHOE 3HaAYCHHUE IPUOOPEIH TaKue LeH, Kak:

(bopMHpOBaHNE UHTEIUIEKTYaIbHO PA3BUTOM JTUYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIILHOMY HPUHSATHIO

peH.IeHPIﬁ, CIIOCOOHOM aJ[alITUPOBATLCA K 6I>ICTpO MCHAKOUMINUMCS YCIIOBHUAM KU3HU;

HaIPaBJICHHOCTh OOYYCHHS Ha CHCTEMATHIEeCKOE MPHOOIICHNE 00YJaIOIINXCs K CAMOCTOSTEIILHOM MO3HABATEIILHON JISATEIIEHOCTH, HAYIHBIM

METOAaM IIO3HAHUA, (I)OpMI/Ip}IIOH_[I/IM MOTHBALWUIO U Pa3BUTHUC CIIOCOOHOCTEH K XHUMHU,

obecrieueHre yCcIOBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OIBITa PA3HOOOPAa3HOU NesATETLHOCTH, TIO3HAHUS M CAMOIIO3HAHUS,

KJIFOYCBbBIX HABBIKOB (K.]'II-OLIGBBIX KOMHCTCHHHﬁ), HMCIOMIUX YHHUBCPCAIIbHOC 3HAYCHUC AJI PA3JIMYHBIX BUAOB ACATCIIBHOCTHU,

(I)OpMI/IpOBaHI/Ie O6H.I€I>i q)YHKHHOHaHLHOP’I u eCTeCTBeHHO'HaquOﬁ rpaMOTHOCTH, B TOM YHCJIC YMCHI/Iﬁ OOBSICHATh U OIICHUBATDL SBJICHUA

OKpYKaromero M1upa, UCIoJb3yd 3HAHUA U OIBIT, IIOJTYYCHHBIC ITPU U3YUCHUN XUMHU, IPUMCHATH UX IIPHU PCHICHUN

po0JieM B IOBCETHEBHOM KU3HU U TPYJIOBOU JESITENbHOCTH;
¢dbopmHpoBaHUEe Y 00yJarOmUXcsd TYMaHUCTUYECKUX OTHOUICHUH, TOHUMaHUS LIEHHOCTH XUMUYECKUX 3HAHUM JJIs1 BBIPAOOTKU SKOJIOTHYECKU

11€J1€CO000Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM IE€ATENBHOCTH B LIENISX COXPAHEHHUS! CBOETO 3/I0POBbS U OKPYKAIOILEH IPUPOTHOMN Cpe/ibl;

Pa3BUTHEC MOTUBAIIUU K O6y‘leHI/IIO, CIIOCOOHOCTEH K CaAMOKOHTPOJII0O U CAMOBOCIIMTAHUIO Ha OCHOBC YCBOCHUA O6IJ.I€‘I€J'IOB€‘I€CKI/IX HCHHOCTCI\/’I,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPOGUIISl U HAIPAaBIEHHOCTH AaJIbHEHIIET0 00y4YeHHUS.

OO1iee YnCIIo YacoB JuIs U3yueHusi XuMuu, - 136 dacos: B 8 kiacce - 68 yacoB (2 vaca B Henento), B 9 kiiacce - 68 yacoB (2 yaca BHEIEIN0).

VY4er BOCHUTATENBLHOTO MOTEHIMAlla YPOKOB B pabodeil mporpamme ydeOHOro mpeamera "Xumusa'. BocmutarenbHBIM MOTEHIMAN y4eOHOTO MpeamMera
«XUMHS» peann3yeTcsl 4epes:

MpUBJICYCHHE BHUMAHUSI 00YJarOMIMXCS K [IEGHHOCTHOMY aCleKTy U3y4aeMbIX Ha YpOKax sSBICHUH, OpraHU3aIfio X paboThl ¢ IOTy4yaeMoii Ha ypoKe
COLIMANIFHO 3HAYUMON MH(pOpMalMel — HHUIUUPOBAHUE €€ 00CYKIEHUS, BBICKa3bIBaHUS O0OYYAIOIIUMUCS CBOETO MHEHHS MO €€ MOBOAY, BBIPaOOTKH
CBOETO K HEH  OTHOIICHUS,

JEMOHCTPAIMIO O0YYAIOIIUMCS TIPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO TOBEICHUS, MPOSBICHHS YEIOBEKOTIOOUS U JT0OpOCEpACUHOCTH, Yepes
moaA00p COOTBETCTBYIOIIUX TEKCTOB JIJISl UTEHWS, 3aJa4 JUIsl PEIICHUs, MPOOJIEMHBIX CUTYallui JUIsi OOCYXICHHUSI B KJIAccCe;

PUMEHEHHE Ha YPOKaX WHTEPAKTUBHBIX (POpPM pabOTHI ¢ 00YHAIOIIMMHCS: HHTEIICKTYAIBHBIX UTP, CTUMYJIMPYIOIIUX TTO3HABATEIBbHYI0 MOTHBAIIUIO



00yJaroImuxcs; AMJAKTHUECKOTO TeaTpa, e NOJYyYCHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX TOCTAHOBKAX; JUCKYCCHIA, KOTOPBIE
JA0T 00y4YarOUIMMCs BO3MOXHOCTh PUOOPECTH OMBIT BEEHUS] KOHCTPYKTHUBHOI'O AMAJIOra; rpyNnioBoi paboThl WM paboThI B Iapax, KOTOPbIE
y4yaT 00ydJaroumxcsi KOMaHIHOW paboTe M B3aMMOACHCTBHIO C APYTUMH 00yUYarOIIUMUCS;

® UHUIHUHMPOBAHUE U MOJJCPKKY HUCCIIEIOBATENILCKON IEATEIbHOCTH O0YYarOIIMXCS B paMKaxX peaau3aluyd UMUA UHAUBUIYAJIbHBIX U TPYIIIOBBIX
UCCJIEIOBATENILCKUX MPOEKTOB, YTO JAacT OOYy4aroUMMCs BO3MOKHOCTb HPHUOOPECTH HABBIK CAMOCTOSITEIbHOTO PELICHUS TEOpEeTHUEeCKON
npo0JeMbl, HaBBIK TeHEPUPOBAHUS M 0(hOpMIICHUSI COOCTBEHHBIX MJICH, HABBIK YBKUTEILHOTO OTHOIICHUS K UYy)KUM UAESIM, O(OPMIICHHBIM B
paboTax Opyrux uccliieoBaresicii, HaBbIK IMyOJUYHOTO BBICTYIUICHUS IEpe] ayAuTOpuel, apryMEHTUPOBAHUS U OTCTaWBAaHUSA CBOEH TOUKHU
3pEeHUs.

Coaep:xanue o0yuenus B 8 kiacce.
ITepBoHayajbHBIC XMMHYECKHE IIOHATHS.

[Ipenmer xumuu. Ponb XuMuUK B )KU3HU YeJOBeKa. XUMUS B cucTeMe Hayk. Tena u BeujectBa. @uU3nyeckue CBOICTBAa BEUIECTB. Arperarnoe
coctosiHue BeuecTB. [loHATHE 0 MeTO1aX O3HAHUS B XUMHU. HucThle BemecTBa U cMecH. CriocoObl pas3zeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 371eMEHThl. CUMBOJIBI XUMUUYECKUX 3J1€MEHTOB. [IpocThie U ciiokHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYEHHUE.

Xumnueckas popmyia. BaneHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA cOCTaBa BellecTB. OTHOCHUTENIbHAS aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJISIpHAst Macca. MaccoBasi 10151 XMMUYECKOI0 JIEMEHTA B COEIMHEHHUU.

KonnuectBo BemectBa. Mo, MoisipHas Macca. B3anMocCBsi3b KOJIMYECTBA, MAacChl M YKCIa CTPYKTYPHBIX €AMHMIL BellecTBa. Pacuérsl mo
dopMysaM XUMHYECKUX COETUHEHUH.

Puznyeckue U XUMHUUYECKNE SABICHUS. XUMUYECKash peaklys U €€ MPU3HAKU. 3aKOH COXPAHEHHs MacChl BEIIECTB. XUMUYECKUE YPABHEHMS.
Knaccudukanus XuMuueckux peakuuii (COeAMHEHUs, Pa3JI0KEeHUs, 3aMEIIeHNsI, 0OOMEHA).

XUMHUECKUI HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYyIOH, MpaBujamMM paboTsl B jabopaTopuu M NpuéMaMu oOpalieHHs ¢
71a00paTOpHBIM 000PYZAOBAHUEM, HM3yYEHHE U OINUCAaHUE (PU3UYECKHX CBOWCTB OOpa3I[0OB HEOPraHMYECKUX BEIIECTB, HaONO/EeHUE (PU3UUECKUX
(maBneHUe BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKe, KHIICHHE Y KOHACHCAIMs BObI) U XUMUUECKUX (TOpPEHUE CBEUM, IPOKAIMBAHIE MEIHOI
IIPOBOJIOKH, B3aUMO/IEHCTBUE MeJa C KUCITIOTOM ) sIBJIEHUH, HAOJII0IeHNEe U ONMCAaHKEe MPU3HAKOB MPOTEKaHUs XUMHUECKUX peakluii (pa3ioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapwsi, pasnokenue ruapokcuaa meau (1) mpu HarpeBannu, B3auMoIeHCTBHE )Keje3a ¢ paCTBOPOM COJTU
memu (I1), u3ydenue crocoboB paszjeneHus cMecei (C MOMOIIbI0 MarHUTa, (PUIBTPOBAHUE, BhIMAPUBAHKE, TUCTHIUIALUS, XpoMaTorpadus), IpoBeICHHE
OYHUCTKH MOBAPEHHOH CONM, HAOIIOJCHNWE U ONMCAHME PEe3yJIbTATOB MPOBEJEHHS OINbITA, MUTIOCTPHUPYIOLIETO 3aKOH COXPAHEHHUs MAacChl, CO3JaHHe
MoJieneit MosteKyt (IapoCTep KHEBBIX ).

Baxxneiimme npencTaBUTENIM HEOPraHUYECKUX BEIIECTB.

Boznyx - cmech razos. CocrtaB Bo3ayxa. Kucnopos - anemeHT u mpoctoe BeniecTBo. HaxokaeHue kuciopoaa B Mpupope, puznyeckue u
XMMHYECKHe cBoicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kucnopoaa. CrocoObl MoyueHust KUCIOpo/ia B 1a00paToOpuu U MPOMBIIUIEHHOCTH.
Kpyrosoport kucnopona B npupoze. O30H - ajsioTponHast MOAU (UKL KUCIOPOa.

TennoBoil 3¢ peKT XUMHUECKON peakIuy, TEPMOXUMUYECKHE ypaBHEHHUS, 3K30- U SHIAOTEPMUYECKUE pEakIuH. TOIIMBO: yroib U METaH.
3arpsi3HEHUE BO3/yXa, yCUJIEHUE TAPHUKOBOr0 AP QeKTa, pa3pyLIeHHe 030HOBOTO CIIOSI.

Bopopon - anemeHT u npocroe BeniecTBo. HaxoxxaeHne Bogopoaa B npupoie, Gu3ndeckue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI



nostydeHus. Knucimorsl u comu.

MossipHbli 00bEM razoB. PacuéTsl 10 XUMUYECKHUM YPABHEHUSIM.

dusnueckue CBOKMCTBA BOAbL. Boia kak pactBopureis. PacTBopsl. HackleHHBIE M HEHACBILIEHHBIE PACTBOPBIL. PaCTBOPUMOCTBD BEIIECTB B BOJE.
MaccoBas [10J1s BelecTBa B pacTBope. XUMUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B IpUpoie U B XKU3HU 4eI0BeKka. KpyroBopoT Bozbl
B IIpUpoJie. 3arpsA3HEHNE NPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coenunennid. Okeupl. Kiaccuduxanms okcuaos: coneodpasyronue (ocHOBHBIE, KHCJIOTHBIE,
amQoTepHbIC)

U HecosieoOpasyromue. Homenknatypa okcuoB. @u3nueckue U XuMUYECKue cBoiicTBa okcuoB. [lonydenue okcuaos.

OcnoBanwust. Kiaccudukanus ocHOBaHMIA: IIENOYM U HEPACTBOPUMBIE OcHOBaHMA. HoMmeHkatypa ocHOBaHMN. DU3NYECKHUE U XUMUYECKHE
cBolcTBa ocHOBaHUU. [lomydeHre OCHOBaHUM.

Kucnorsl. Knaccuduxanus xucnor. Homenkiatypa kucinor. @u3nueckue 1 XUMHUECKUE CBOWCTBA KUCIOT. Psn aktuBHOCTH MetaimioB H.H.
bekerosa. [1onyuenue kucior.

Conu. Homenkiarypa cosei.

®dusnueckue M XMMUYECKHe cBocTBa coseil. [lonmyuenue coneit.

I'eneTnyeckas CBsA3b MEXAY KIaCCaMU HEOPTaHUYECKUX COCIUHEHUN.

XUMHUECKUI HKCIEPUMEHT: KaueCTBEHHOE ONpE/eNIeHHE COAEp)KaHUs KHCIOpOoAa B BO3AyXe, MOJydyeHHe, COOMpaHue, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB KUCIOpPOa, HAOIIOIEHHE B3aMMOICHCTBHSI BEIIECTB C KUCIOPOJAOM M yCIIOBUS BO3HUKHOBEHHS U MPEKpaIleHus: TopeHus (mmoxapa),
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHJIOB M OIMCaHME UX CBOMCTB, MOJy4€HHUE, cOOMpaHUe, pacliO3HaBaHUE M M3y4eHHE CBOICTB BOJOpoAa (rOopeHHe),
B3anuMo/eiicTBrE Boopoa ¢ okcuaom meau (11) (Bo3MOKHO HCITONIb30BaHKHE BHICOMATEPHAIIOR ), HA0JII0IcHIE 00Pa3IlOB BEIIECTB KOJTMYECTBOM 1 MOJTb,
UCCIIeIOBaHHE OCOOEHHOCTEN PacTBOPEHMs BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJIEHHUE PACTBOPOB C ONpeENeNEHHOM MaccoBOM Hoiei
PacTBOPEHHOTO BEILIECTBA, B3aUMO/IEHCTBUE BOJIbI C METalIaMu (HaTpUEM M KaJibLiieM) (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIIEJOBAaHHE
00pa310B HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, HAOIIOA€HNE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOpaX KHUCJIOT U ILEN0YeH, U3yyeHue
B3aumozeiicTBus okcuaa menu (II) ¢ pacTBopoM cepHOU KUCIOTHI, KUCIOT C MeTallylaMH, peaklMid HEeWTpaiau3aluu, MOJy4eHHEe HEepacTBOPUMBIX
OCHOBAHUH, BBITECHEHUE OJHOIO MeTajlla APYIMM M3 pacTBOpa COJIM, DPELICHHE ODKCIEPUMEHTAIbHBIX 3a1ad IO Teme «BaxHeHlue KIacchbl
HEOPTraHWYECKHUX COECTUHEHUI.

Iepuoauveckuii 3axoH u [lepuoanyeckas cucrema xumudeckux 3jemMeHToB .. MenaeneeBa. CtpoeHue aToMoB. XUMHYECKAS CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIE PEAKIINH.

[lepBble MOMBITKU KIACCU(PHUKAIIMM XUMHUUECKUX JIEMEHTOB. [IOHATHE O rpymmax CXOAHBIX 3J€MEHTOB (LIETOYHBIE U LIEIOYHO3EMEIbHbIE
MeTaJlJIbl, TaJIOTE€HbI, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIe 00pa3yIoT aM(pOTEpHbIE OKCUABI U THIPOKCUIBL.

Ilepuonnueckuii 3akoH. [leprnoauueckas cucrema xumuieckux neMeHToB JI.1. MenneneeBa. KopotkonepnoiHast 1 JTMHHOIEPHOAHAS (POPMBI
ITepuoanueckoit cucteMbl Xumuyeckux 3emMeHToB .M. MenneneeBa. [lepuobl v rpynmnbl. @U3NYECKHIl CMBICI MTOPSAIKOBOTO HOMEpPA, HOMEPOBIIEPUO/1A
U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHX
anemeHToB lleproauueckoii cucremsl 1.11. Menneneesa. XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA 110 €T0 10J10KeHUI0 B [lepnonnueckoii cucreme /. 1.
Meuneneesa.



3aKOHOMEPHOCTH HW3MEHEHHUs paJiyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAIMYECKHMX M HEMETAJUIMYECKHUX CBOMCTB MO TpyMIaM |
nepuoaam. 3uauenue [lepuonnyeckoro 3akona u [lepuogudeckoi cucTeMbl XUMUYECKUX AJIEMEHTOB JJIs pa3BUTUS Hayku v ipakTuku. J[.11. Mennenees
- Y4EHBIN U IPAKIAHUH.

Xumudeckas cBsizb. KoBanieHTHas (OISIpHAS ¥ HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATETILHOCTh XUMUUYECKUX dJIEMEHTOB. IOHHAS CBSI3b.

Crenenb okucneHusi. OKUCIUTETHPHO-BOCCTAHOBUTENbHBIE peaknuu. lIporecchl OKHCIeHUsT U BOoccTaHOBIEHUs. OKuCIHTETH W
BOCCTaHOBUTEIIH.

XUMHUYECKUH IKCTIEPUMEHT: U3yUCHHE 00Pa3I[0B BEIICCTB METAIJIOB M HEMETAJIOB, B3aUMOICHCTBUE THAPOKCUIA IITHKA C PACTBOPAMU KUCIIOT
U IIEJI0YeH, MPOBENCHUE OMNBITOB, WJUIIOCTPUPYIOUIUMX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuil (FOpeHHe, peakluuu paslioKeHus,
COCIMHEHUS).

MexnpeaMeTHbIE CBS3H.

Peanm3arust MeXIpeIMETHBIX CBS3CH MpH M3ydeHUU XUMHH B 8 KIIacCe OCYIICCTBISETCS Yepe3 MCIOJb30BaHMWE KaK OOIIUX ECTCCTBCHHO-
HAYYHBIX TIOHATUHN, TaK U MOHITHIA, SBISIOLUINXCA CUCTEMHBIMU JJIs1 OTJICIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (haKT, TUTIOTE3a, TCOPHs, 3aKOH, aHAJIN3, CUHTE3, KJIIACCU(UKAIIHS, IEPUOTUIHOCTD,
HaOII0/IEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

dwusuka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIBI, PaIMOAKTUBHOCTD, MOJICKYJIa, JJICKTPUICCKUH 3apsi, BEIIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHUE BEILIECTBA, ra3, (GPU3NYECKUE BEIMYUHBI, €AMHUIIBI U3MEPEHUsI, KOCMOC,

IUTaHETHI, 3BE351, COJHIIE.

buonorus: ¢porocunres, Apixanue, bruochepa.

['eorpadusi: atmocdepa, ruapochepa, MuUHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE UCKOIIAEMbIE, TOILTUBO, BOJIHBIE PECYPCHI.

Conep:xanue o0yuenus B 9 kiiacce.
BemecTBo M XMMHYECKAsA peaKIMs.

[lepuonnueckuit 3akoH. lleprognueckas cucrema xumuyeckux snemeHToB JI.MI. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEpPHOCTH B
M3MEHEHUHU CBOMCTB XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kalus, KaJbLHSI U UX COCTUHEHUN B COOTBETCTBUU C MOJIOAKEHHUEM AJIIEMEHTOB B
[lepronnueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMHUECKON CBSI3U. THUITBI KPUCTATUTMYECKUX PEIIETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTAINTNYECKOM
PELETKU U BUJIA XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3MUYHBIM KiaccaM
HEOPraHWYECKUX COCAMHEHUM, TeHETHYECKasl CBA3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XUMHUECKUX pEaKIUid MO Pa3IMIHBIM MpU3HAKaM (IO YUCIY U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTENeHEeH OKHMCIIEHUS XUMHYECKHX 3JI€MEHTOB, 10 0OpaTUMOCTH, MO yYacTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUYECKHE
peakinu, TEePMOXUMHUECKUE YPABHEHHUSI.

[TonsiTre 0 ckopocT XUMUYECKON peakmuu. [ToHsTHEe 00 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX U
rereporeHHbix peakuusax. [lonstue o xkaranusze. llonsarne o xumuueckoM paBHOBeCHMU. DaKTOPBI, BIUSIOMIME HA CKOPOCTh XUMHUYECKOW PEAKIIUU U
MOJI0KEHUE XMMUYECKOTO PAaBHOBECHS.



OKUCINTENbHO-BOCCTAHOBUTEIIBHBIE PEaKIUH, dJICKTPOHHBIN 0ajJaHC OKHCIUTEIbHO-BOCCTAHOBUTEIHHON peakiu. CocTaBieHUe ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA C UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOT 0 OanaHca.

Teopust 371€KTPOIUTUUECKON AMCCOLUALMM. DJIEKTPOJIUTHI U HEAIEKTpoJauThl. KaTtnoHsl, aHMOHBL. MexaHM3M AMCCOLMALMM BELIECTB C
pas3IMYHBIMHU BUJAMU

xuMuyeckoi cBs3u. Crenens auccounanuu. CuibHbIE U c1a0ble JEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y ¢a0Bus IPOTEKaHUS PEaKLMi HOHHOTO 0OMEHa, MTOJIHbIE U COKpAIlEHHbIC HOHHbIE ypaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHUI M COJIEH B CBETE MPECTABICHHUNA 00 3JEKTPOIMTHUECKON nucconanuu. KauecTBeHHbIE peakuuu Ha HOHBL. [loHsATHE O rHApON3e
COJIEH.

XUMUYECKUI IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISMHU KPUCTAUIMYECKUX PEHIETOK HEOPTaHWYECKUX BEIIECTB - METAJIOB M HEMETAJJIOB
(rpacuta u anmasza), CIOKHBIX BELIECTB (XJIOPUAA HATPUA), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEeakLMu OT BO3JEHCTBUS Pa3IMYHbIX
(akTopoB, UCCIIEI0BAHUE DIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOLIECCA IUCCOLMALIMM KUCIIOT, LEN04Yed U coel (BO3MOXKHO HUCIIOJIb30BAaHUE
BUJIEOMATEPUAJIOB), IPOBEAECHUE ONBITOB, UIUTIOCTPUPYIOIINX MTPU3HAKH IPOTEKAHUS peaKuil HOHHOro oOMeHa (00pa3oBaHUE 0CaJIKa, BbIJICJIIEHUE ra3a,
o0Opa3oBaHHe BOJbl), OIBITOB, WILIIOCTPUPYIOIIUX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUI (FOpeHHe, pPEaKIUH pasIoKeHus,
COEZIMHEHUS ), PACIIO3HABAHUE HEOPIaHWYECKUX BEILIECTB C IOMOIIbIO KAUECTBEHHBIX PEeaKLUil Ha MOHBI, peIlIeHHE FIKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTa/uibl 1 X cOeAMHEHUS.

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE cTeNneHn okuciaeHus. CTpoeHue U (pu3ndeckue CBONCTBA
IPOCTBIX BEIECTB - FTAJIOreHOB. XMMHUYECKHE CBOWCTBA Ha MpUMepe XJIopa (B3auMOJICHCTBHE C METaJUIaMi, HEMETAJUIaMU, LIeJI04aMHu ). XJI0pOBOIOPO/I.
ConstHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOIY4YeHHEe, TPpUMEHEeHue. J[eficTBue X10pa 1 XJI0pOBOJOPO/ia Ha OpraHU3M uernoBeka. BaxHeilme xmopuast
U X HaXO0XJIECHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHHUS.

Crpoenue u (puznyeckre CBOWCTBA MPOCTHIX BEIIECTB - KUCIOPO/Aa U Cepbl. AIJIOTPONHbIE MOAN(DUKALIUN KUCIOPOAA U cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOIOpOA, CTpoeHHE, (PU3NYECKHEe U XUMHUYecKHe cBoicTBa. OKCUIBI cepbl KakK MPEACTaBUTEIN KHCIOTHBIX OKCHAOB. CepHas
KHCIIO0Ta, (pru3nyeckre U XMMHUYECKHe CBOIcTBa (00IIMe Kak MpeiCTaBUTENs Kilacca KUCIOT U cnenuduueckue). XUMUYECKHE peakiiy, Jexalue B
OCHOBE IPOMBIIIUIEHHOTO CI0c00a MOy4YeHUsI CEPHOM KUCIIOTHI.

[Tpumenenne. Conu cepHOIl KUCIOTHI, KaUeCTBEHHAs peakuus Ha cyabdaT-uoH. HaxoxaeHue cepbl 1 €€ coelMHeHH B pupoae. XUMHUYECKoe
3arpsi3HEHUE OKPY’KaIoLIel cpeibl COSMHEHHUSIMH Cepbl (KUCIOTHBIE 10K/IU, 3arPsA3HEHNE BO3IyXa U BOAOEMOB), CIIOCOOBI €r0 MpeA0TBpaIlEeHuU.

OO11ast xapakTepucTHKa 31eMeHTOB VA-rpymiibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENIEHH OKUCIICHHS.

A30T, pacrpocTpaHeHHE B Mpupoje, (pu3ndeckue M XUMudeckue cBoiictBa. KpyroBopoT azora B mpupojie. AMMHAK, ero (u3nueckue u
XUMHUYECKHE CBOMCTBA, MosyueHue U npuMeHenne. Coau aMMOHUS, UX (PU3NUECKHE U XUMHUECKUE CBOIMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THAs KHCIIOTa, €€ ToJyuyeHue, pusndeckre 1 XuMHUUecKre CBOMCTBa (00I1IKe KaK MpeCTaBUTeNs Kiacca KUCIOT U CeU(pUIECKHe).
Hcnonp3oBaHne HUTPATOB U COJEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX yI0OpeHUH. XUMHUECKOE 3arpsi3HEHNE OKPYKaIOLIeH Cpeibl COeINHEHUSIMU
a30Ta (KMCIIOTHBIE JIOXKIHU, 3arpsi3HEHNE BO3/yXa, TOUBBI U BOJOEMOB).

docdop, amrorponHbie Mogudukanuu (ocdopa, ¢usnyeckue U xumuueckue cporctBa. Okcun docdopa (V) u docdopHas kuciora,
bu3nYecKue 1 XUMHYECKUE CBOMCTBA, mojydeHue. Mcmonp3oBanue GpocdaToB B KaYECTBE MUHEPATHHBIX YIOOPECHHUIA.

O6mas xapakrepucTtuka 3eMeHToB |VA-rpynmnsl. OcoOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUS.



VYraepon, amtoTporHble MOAM(HKAINK, PaclpoCTpaHEHHE B MpUpoAe, (U3UYECKHe M XMMHUYECKHe CBOWCTBa. Axcopbmus. Kpyrosopor
yriepoga B npupoze. Oxkcunsl yriepoaa, X (U3M4ecKue U XMMHUYECKHE CBOMCTBA, ACHCTBUE HA JKUBBIE OPraHU3MBI, I1OJYyYEHHE M IPUMEHEHHUE.
Dkonoruyeckre npoOiIeMbl, CBsi3aHHBIE ¢ OKcuaoM yriepona (IV), rumoresa rio0anbHOr0 MOTEIUICHUS KIMMarta, MAapHUKOBBIA 3¢ddekr. YroapHas
KHCIIOTa U €€ CONHM, uX (pu3nueckue U XMMUUYECKHE CBOMCTBA, NOJIy4YeHne U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHbl. Vcnonabs3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IIPOMBIIIICHHOCTH M CEIbCKOM XO03SICTBE.

IlepBoHayasibHbIE OHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAUMHEHMSX yriiepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, TJIMLEPHH,
yKCcycHast kucnora). [IpupoHbie HCTOUHUKH YTIIEBOIOPOIOB (Yrojib, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX MEepepaboTKH (OCH3HMH), HX POJIb B OBITY
IIPOMBIIITIEHHOCTH.

[lonATHE O OMOJNOTMYECKH BaXXHBIX BEIIECTBAX: XKHpaX, Oelkax, YriaeBoJax - M MX POJHM B JKU3HM YEIIOBEKa. MarepuanbHOE eIWHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHU.

KpemHunid, ero ¢pusndeckre 1 XMMUYECKHE CBOICTBA, MoryueHne u npuMenenue. CoennHeHns KpeMHus B pupoje. Oomuie npeacrasieHus 0o
okcusie kpemMHusI(1Y) n kpemHueBoi kuciaore. CHIMKaThl, X MCIOJIb30BaHHUE B OBITY, MEAMLIMHE, IPOMBIIIJICHHOCTU. BaxkHeine cTpouTenbHble
MaTepHalbl: KepaMHUKa, CTEKIIO, IIEeMEHT, OeTOH, kene300eToH. [Ipobiiembl 0€30IMacHOT0 MCIIONIBb30BaHMSI CTPOUTEIBHBIX MAaTEPUAIOB B TIOBCE/IHEBHON
JKU3HU.

XUMUYECKUH IKCIEPUMEHT: U3ydYeHHE 00pa3L0B HEOPTaHUYECKUX BEILIECTB, CBOMCTB COSIHON KHMCIIOTHI, IPOBEIEHNE Ka4€CTBEHHBIX peaKuil
Ha XJIOPUJ-MOHBI M HAOJIOCHNE IPU3HAKOB X MPOTEKAHUs, OIBIThI, OTpaXKarolue GU3NIeCKue 1 XMMUYECKHE CBOMCTBA IaJIOT€HOB U UX COeIMHEHUN
(BO3MOXXHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3liaMu XJIOpUIOB (TaJOT€HUIOB), O3HAKOMJICHHE C OOpas3lamMu cepbl U €€
COEMHEHUSIMH (BO3MOXKHO HCIOJb30BAHUE BHUJEOMATEPHAIIOB), HAOMIOJEHHE IMpoliecca OOYIIIMBAaHUS caxapa o[ JefcTBUEM KOHIEHTPUPOBAHHOU
CEPHOI KHUCIIOThI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBIe€HHON CEpHOM KHUCIOTHI, IPOBEACHNE KaYECTBEHHOMN peakluu Ha CylIb(paT-uoH U HaOII0AeHNE
npu3Haka e€ MpOoTeKaHWs, O3HAKOMIIEHHE ¢ (U3MYECKUMHU CBOHCTBaMHU a30Ta, (ochopa M HMX coenuHEHHH (BO3MOXXHO HCIHOJIb30BAHUE
BUJIEOMaTepHuaoB), oOpa3uaMu a30THBIX U (OCPOPHBIX YAOOpEHMH, MoJydeHHe, coOupaHHe, pacllo3HaBaHME W HM3yYE€HHE CBOWCTB aMMHAKa,
IPOBE/IEHUE KaueCTBEHHBIX peakluil Ha HOH aMMOHHUA U GochaT-uOH U U3yueHHE IMPU3HAKOB UX MPOTEKAHUs, B3aUMOJIeHCTBHE KOHIIEHTPHUPOBAHHOM
A30THOM KHCIIOTBI C MEJbI0 (BO3MOXHO HCIIOJIb30BAaHME BHAEOMATEPUANIOB), M3YUYEHHE MOJENell KpUCTANIMYeCKUX PpelEToOK anMmasa, rpadura,
¢ynnepeHa, 03HaKOMJICHHE C MPOLIECCOM aJCcOpOLMU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOras3a, MoJIydyeHHE,
coOupaHue, pacrio3HaBaHUE U U3YUYEHUE CBOWCTB YIJIEKUCIIOrO rasza, MpoBeJeHHE KaYeCTBEHHBIX peakuii Ha KapOOHAT U CHIIMKAT-MOHbI U U3y4yeHUe
IIPU3HAKOB UX MPOTEKaHMsI, 03HAKOMJIEHUE C IPOAYKIIMEN CHIIMKAaTHOM IPOMBIIIJIEHHOCTH, PEIIEHHE KCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BaxHeilmne
HEMETAJUIbl M KX COETUMHEHUS.

MeTaJibl M MX COCJUHEHHUS.

OOmiasi xapakTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB - METa/VIOB HAa OCHOBAaHMHM HUX MojoxeHus B Ilepuoanueckoil cucteMe XUMHUYECKHX
anemeHToB J[.M. MenneneeBa u crpoeHust aromMoB. CTpoeHHE MeTauloB. MeTammueckas CBsI3b M METAJNIMYECKas KPUCTAJUIMYECKAas PEIIETKA.
DIEKTPOXUMHUYECCKUN PsAJT HAMIPSHKEHUH MeTaIoB. PU3MUecKre U XUMUYECKHE CBOMCTBA MeTallIoB. O0IIHe criocoOnl moirydeHus: MetauioB. [lonsaTue
0 KOPpPO3MM METaJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBbl (CTallb, YyTyH, AIOPATIOMUHUMN, OpOH3a) U UX IMPUMEHEHUE B OBITY U
MPOMBIIIIIEHHOCTH.

[Ilenounsie MeTauibl: noJiokeHue B [leproanueckoit cucreme xuMuueckux 3aeMeHToB .. MeHeneeBa, CTpoeHUE UX aTOMOB, HAX0KJICHUE
B npupoje. Pusnueckue 1 XUMHUYECKUE CBOWCTBA (Ha IpuMmepe HaTpus U Kanus). OKCUAbI U TUAPOKCUIB! HaTpus U Kanus. [IpuMeHeHue 1menouHbIx



METAJJIOB U UX COCUHECHUM.

[IlenouHO3eMeNnbHBIE METAJUIbl MAarHU M KalblMil: mojioxkeHue B llepmoamyeckoir cucreme xumuueckux ’nemeHtoB .M. Menneneena,
CTPOCHHE UX aTOMOB, HaXOXxAeHHE B npupoje. Gusndyeckue 1 XMMUUYECKHE CBOMCTBA MarHus U Kaiblus. Baxuenme coequHeHns Kaablus (OKCHU,
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Antomunuii: nonoxxkenue B [lepronuueckoit cucreme xumudeckux sineMentoB .M. MenneneeBa, cTpoeHHe aToMa, HaX0XJAECHHUE B MIPUPOJIE.
Ouznyeckue U XMMUYECKHE CBOMCTBA almfOMUHUS. AM(OTEpHbIE CBONCTBA OKCHIAa U TUAPOKCUIA aTIOMUHUSL.

Kene3o: nonoxenue B Ilepronnueckoi cucreme xumuueckux sieMeHToB .M. MenneneeBa, CTpoeHHE aToMa, HAXOXKIAEHUE B IPUPOJE.
dusznyecKkre U XUMUYIECKUE CBOMCTBA xkene3a. OKcuabl, Tuapokcuabl u comu cou xkenesa (1) u xenesa (111), ux cocras, cBoiicTBa U MOTyYCHHUE.

XUMUYECKUH JKCIEPUMEHT: O3HAKOMIICHHE C 00pa3llaMH METaUIOB M CIUIAaBOB, MX (M3MUYECKUMHU CBOMCTBAMH, W3YUCHHE PE3YJIHTATOB
KOPpPO3UHU METAIOB (BO3MOXKHO HCIOJIb30BaHUE BUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH/IA KAbLUs M HATPUS C BOJOU (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpoOIlEcca TOPEHUS >Kejle3a B KHUCIOPOJe (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKaHMs KAYeCTBEHHBIX PEaKlUi Ha HOHBI (MarHus, Kalblivs, aTlOMUHUS, IIUHKA, xene3a (I1) u xenesa (11I), menu
(II), naGnroneHue U onMcaHue MPOLECCOB OKpAIIMBAHMs IUIAMEHU MOHAMU HATpPHsl, KalKs U KaJbLKs (BO3MOXHO HMCIIOIb30BaHUE BUAEOMATEPUATIOB),
uccienoBaHue aM(pOTEPHBIX CBOWCTB T'HJPOKCHA ATIOMUHUS M TUIPOKCHIA IIMHKA, PEUICHHE SKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «Baxueimime
METaJUIbI U UX COSTUHEHUS.

XuMHSA U OKPYXKAWOIIASA cpeaa.

BemectBa 1 MaTepuanbl B TOBCEIHEBHOM JKM3HH YelloBeKa. be3omacHoe MCIOIb30BaHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XuMuYeckoe 3arpsi3HeHHe OKpYKarollei cpenbl (mpenenbHas JomycTuMas KoHIeHTpalus BemecTB (ganee - [1JIK). Pons xumuu B pemeHun
SKOJIOTUYECKHX MPOOIIEM.

XUMUYECKUH KCTIEPUMEHT: H3y4eHHe 00pasiioB MaTepraioB (CTEKIIO, CIIJIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

MexnpeamMeTHbIE CBS3H.

Peanu3arust MeXIpeIMETHBIX CBsI3€d MPU M3YYCHHH XMUMHU B 9 Kilacce OCYIIECTBISETCA Yepe3 HCIOIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHSTHH, TaK U MOHATUMN, SIBIISIONIMXCS CUCTEMHBIMU JJIS1 OTJICTBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAy4dHBIM (akT, THIOTE3a, 3aKOH, TEOpHs, aHAIW3, CHHTE3, Kiaccuukaims, MmepuoaudHOCTb,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHHUE, MOJIETTh, IBJICHUE, TAPHUKOBBIN 2P HEKT, TEXHOIOTHSI, MAaTepHAJIbI.

@dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIWJA, W30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKUH 3apsj,
MIPOBOJIHUKH, TTOTYITPOBOTHUKH, TUAJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, T'a3, paCTBOP, pACTBOPUMOCTH,
KPUCTAIIIMYECKast pemIéTKa, CIUIaBbl, PU3NIECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢gorocunres, npixaHue, Ouocdepa, IKOCHUCTEMa, MUHEpPAJIbHbIE YIOOpEHUS, MHUKPOIIEMEHTbI, MaKpOdJIEMEHThI, MUTATENbHbIE
BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE TTOPOJIBI, TTOJIE3HBIE UCKOIIAEMbI€, TOTLINBO, BOJIHBIE PECYPCHI.



IInanupyemble pe3yJbTaThl 0CBOCHHS MPOrpaMMbI 10 XMMHH HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusl.

W3yueHne XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAMpPaBICHO Ha JOCTH)KEHHE OOYYaroIIMMUCS JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOCHUS YY€OHOTO TIpeAMETa.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS ITPOrPaMMbI OCHOBHOTO O0IIIEro 00pa30BaHMs JOCTUTAIOTCS B X0J€ 00y4eHUSI XUMHUH B €IUHCTBE
y4eOHOI U BOCITUTATEIBHOM JESITEIbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHICKHMHU COITUOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMU, TPUHSATHIMH B OOIIECTBE MPAaBWJIAMH U HOPMAaMHU MOBEACHHS M CHOCOOCTBYIOT IMPOIECCaM CaMOIO3HAHHUS, CAMOPA3BUTUS U
COLMAIIN3AIIUHN 00YYaIOIIHXCSI.

JIMYHOCTHBIE Pe3yIbTAaThl OTPAKAIOT TOTOBHOCTH O0YYAIOLINXCSI PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAINH
U pacCIIMPEHUE ONbITA EITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuoTHYecKoro BOCHUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAYYHOMY HACIECAMIO, TIOHUMAHUS 3HAYCHUS XHMHUYCCKON
HAYKW B )KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM uHpopMaIen

0 MEPEOBBIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBOW U OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MHUpa
1 00IIECTBA;

2) rpaskIaHCKOro BOCHUTAHMS:

MPEJCTAaBICHUS O COIHMAJIbHBIX HOpPMAaxX M MPABWIAX MEXKINYHOCTHBIX OTHOUICHWH B KOJUIEKTHBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJE3HOH, y4eOHO-MCCeI0BaTEeIbCKOM, TBOPUYECKONH M JAPYIMX BUAAX JAEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HONl COBMECTHOI
JIeSITETIbHOCTH TIPH BBINTOJTHEHWH YYEOHBIX, MO3HABATENBHBIX 3a]ad, BBIMOJIHEHUH XWMHUYECKHUX JKCIIEPHUMEHTOB, CO3/JaHUM Y4eOHBIX MPOEKTOB,
CTpEMJIEHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B IpoIiecce 3TON y4eOHOM e TeTbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MOBEJACHUE U MOCTYIKH
CBOMX TOBApUIIEH C IMO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIEACTBUN TIOCTYIIKOB,

3) LeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUX TMPEICTABICHUI O BEIIECTBE M XMMHUYECKOH PEaKIM{, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
COCTABJIIOLMX OCHOBY JJIsi MOHMMAaHUs CYIIHOCTH HAay4yHOW KapTHHBI MHUpA, NPEACTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS NMPHUPOJBL,
B3aUMOCBS351X YEJI0BEKA C IMIPUPOJHOMN CPEeoi, O POJIU XHUMHH B MIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

M03HABATENFHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTYYEHNE HOBBIX 3HAHUN 110 XUMHUH, HEOOXOJUMBIX JUI 00bICHEHHUS Ha0JII0/JaéMbIX IPOLIECCOB
1 SIBJICHHIL,

MO03HABATENbHOM, NH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpPbI, B TOM UYHCIJI€ HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH,
CTIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU CPEICTBAMH HH()OPMAITHOHHBIX TEXHOJIOTHIA,

MHTepeca K 00yYeHHIO U TO3HAHUIO, JIF0003HATEIEHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOO0OPa30BaHUI0, TPOEKTHON M UCCIIE0BATENLCKOM
NeSITeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HAaIIPaBJICHHOCTH U YPOBHS O0YYCHUS B TabHEUIIIEM;

4) popMHupOBaHUS KYJILTYPbI 310POBBSI:

OCO3HAHMS IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha 3/IOpPOBBI 00pa3 >KW3HU, OCO3HAHUS
NOCJIEACTBHI 1 HEMPUSATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aIKOTr0JIsl, HAPKOTUKOB, KYpEeHUs ), HEOOXOIUMOCTH COOIIOICHHS TPAaBUI O€30MIaCHOCTH
npu 0OpAIICHNN C XUMHYCCKIMH BEIIECTBAMH B OBITY M peasTbHOU YKHU3HU;

5) Tpynosoro BocnuTanus:



MHTEpeca K NPAaKTUIECKOMY M3Y4EHUIO MPOo(deccHii U Tpyaa pa3IuyHOro poja, YBaKEHUE K TPYAY U pe3yabTaTaM TPYIOBOU NESATEILHOCTH, B
TOM YMCJI€ HA OCHOBE IIPUMEHEHHUS IPEIMETHBIX 3HAHUHN 10 XUMHUH, OCO3HAHHOT'O BBIOOPA MHANBUYAIBHOM TPAEKTOPUH MPOAOIKEHHsI 00pa30BaHuUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEITHON MPO(hEeCCHOHATTLHON JeSITeIbHOCTH
U pa3BUTHUS HEOOXOJUMBIX YMEHUH, FTOTOBHOCTb aallTUPOBAThCA B IPOPECCHOHATIBHON cpelie;

6) 5K0/10rHYECKOro BOCIHTAHMS:

HKOJIOTHYECKHU 1[EJIeCO00Pa3HOro OTHOIICHUS K MPUPO/IE KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, TOHUMAaHUS ICHHOCTH
3I0pOBOTO U 0Oe30macHoro obpasa >KM3HM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3MYECKOMY M IICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHMS
[EHHOCTH COOJIIOICHHSI IPaBMII O€3011acHOT0 MOBEACHHUS IPU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYALIUAX, YTPOXKAIOUINX 3/J0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, OJIydyaeMble IPU U3YUYEHUHM XUMUHM, AJIs PELIeHUs 3a/1a4, CBSI3aHHBIX C OKpY’Karolled MPUpPOTHON Cpesloi,
MOBBIIICHUS] YPOBHS AKOJIOTHYECKON KYIBTYpHl, OCO3HAHUS TII00AJBHOrO XapakTepa 3KOJOTMYECKUX MPOOIeM M MyTeH WX pemeHHs MOCPEICTBOM
METO/I0B XUMUH;

9KOJIOTMYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B II03HABATENIbHOM, KOMMYHUKATUBHON U COLIUAJIBHOM NPAKTUKE.

MeranpeaMeTrHblie pe3yJbTaThl.

B cocraBe MeTanpeMeTHBIX pe3yabTaTOB BBIACIAIOT 3HAUYMMBIE /17151 (POPMHUPOBAHUS MUPOBO33pEHUS OOIICHAYyYHbIE TIOHATHS (3aKOH,
TEOpHsl, IPUHIUI, THIIOTE3a, (PaKT, CUCTEMa, IPOIIECC, SKCIIEPUMEHT U JPYToe.), KOTOPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJSAIOT Ha OCHOBE 3HAHMM M3 3THX HPEAMETOB (OPMHPOBATH HPEJCTABICHHE O LIEIOCTHON HAaydyHOW KapTHHE MUpA, U
YHHUBEpCaJIbHble Yy4eOHBbIE JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATUBHBIE, PErYJISTHUBHBIE), KOTOpbIe 00OecrneynBaloT (GOopMHUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYILECTBICHUIO y4EOHOM JesITeIbHOCTH.

MetanpeamMeTHble pe3y/IbTAaThl 0CBOCHHS 00pa30BaTeIbHONM MPOrPAMMBI 10 XUMHH OTPAKaIOT OBJIAICHHE YHHBEPCAJbHBIMU
MO3HABATEJIbHBIMU AeHCTBUAMH, B TOM YHUCJIE:

1) Ba3oBble JIorM4YecKHe IeHCTBHS:

YMEHHUE HUCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJICHUS NP OCBOCHUU 3HAHUM: PACKPBIBATH CMBICT XUMHYECKUX MOHATHHA (BBIIENATH UX
XapaKTepHbIE MPU3HAKHU, yCTAaHABINBATh B3aUMOCBS3b C IPYTUMU MOHATUSMH ), UCIIOIb30BaTh MOHATHUS 17151 00bSICHEHUS OTIENbHBIX (DaKTOB U SIBJICHU,
BBIOMPATh OCHOBAHUS U KPUTEPUH JUI KIaCCU(PUKALIMM XUMUYECKUX BEIIECTB M XMMUYECKUX peaKIMii, yCTaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX1y 00bEKTaMU U3YUEHHUS, CTPOUTH JIOTHYECKUE pacCyXAeHUs (MHAYKTUBHBIE, IEYKTUBHBIE, [10 aHAJIOTHH ), TPOBOAUTD BBIBOJIbI 1 3aKJIFOUEHUS;

yMEHUE  MPUMEHSATH B [IpolLecce MO3HAHNS MOHATHS (ITPEIMETHBIE

U MeTanpeaMETHbIE), CHUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJIb3yeMble B XUMHH, NMPEOOPa30BbIBATh LUIMPOKO MPUMEHSEMbIE B XUMUU
MO/JIeNTbHBIE MIPEJICTABICHUS - XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUUEcKasi popMmylia U ypaBHEHHE XMMUYECKON peakIiy - IPH PEeLIeHUH y4eOHO-
MO3HABATEJIbHBIX 33/1a4, C YUETOM ITHX MOJIEIbHBIX MPEICTABICHHUM BBISBIATH U XapaKTEPU30BaTh CYHIECTBEHHbIEC MPU3HAKH N3Y4aeMbIX OOBEKTOB -
XUMHUYECKHX BEUIECTB M XUMUYECKUX PEaKUUM, BBISBISATH O0IIKME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHbIE CBA3H M MPOTHUBOPEUUS B U3y4aeMBbIX
IIPOLIECCAX U SABIICHUSX;

2) bBa3oBble nccienoBaTe/bCKHE TeHCTBUS:

YMEHHUE UCIIO0Ib30BATh IOCTABJICHHBIE BOPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHMSI, 4 TAK)KE B KAUECTBE OCHOBBI ISl (POPMHUPOBAHUS TUIIOTE3bI
I10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUI;

IproOpPETEHHE OMBITA IO INIAHUPOBAHHIO, OPraHU3allUK 1 IPOBEJCHUIO YUEHMUECKUX SKCIIEPUMEHTOB: YMEHHE Ha0II0JaTh 3a X010M Ipoliecca,



CaMOCTOSITENIFHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (GopMynupoBaTh 000OIICHHS M BBIBOJABI MO pe3yibTaTaM MPOBEIEHHOTO OIbITA, MCCIEIOBAHUS,
COCTaBJIATh OTYET O IPOJIEIAHHON pabore;
3) Paodora c uHpopmanueii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MHPOPMALIUIO Pa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, MTOJIyYaeMYIO U3 Pa3HbIX
UCTOYHUKOB (HAay4yHO- MOIYJSpHAs JIMTEpaTypa XUMHUYECKOro COJEpKaHMs, CIpaBOYHble MocoOus, pecypchl MHTEepHETa), KpUTUUECKH OLICHUBATH
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSTh pa3iIMyHble METO/bI U 3alpOoChl PU NOUCKE U 0TOOpe MH(OPMAIMM U COOTBETCTBYIOIUX JIAHHBIX, HEOOXOAUMBIX AJIS
BBITIOJIHEHUST Y4EOHBIX M II03HABATEIbHBIX 3a/1a4 ONpPEACIEHHOTO THIA, NpUOOpEeTeHHe OmbiTa B OOJIACTH HCIOJIb30BAaHHUS HH(DOPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOIMH, OBJAJEHHE KYJIbTYpPOH AaKTHBHOTO HCIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpATh
ONTUMAIbHYIO (POPMY TPEACTABICHUS HHPOPMALIMU U WILTIOCTPUPOBATH PEIIacMble 33]Ja4i HECIOKHBIMHI CXeMaMH, TuarpaMMamMu, ApyrumMu popmMamu
rpaguKu U UX KOMOUHAIUSIMU;

YMEHHE MCIOJIb30BaTh M AaHAJIM3UPOBaTh B IIpoliecce Yy4yeOHOW M HCCIENOBATENbCKOW JIEATENbHOCTH HWH(GOPMALUMI0 O BIUSHUU
IPOMBIIIJICHHOCTH, CEJIbCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKaroIlel MPUPOJIHON Cpelbl;

Y oGyuarouerocst 0yayT c)opMHpPOBaHbI cileIyI0lHe YHUBepcalbHble KOMMYHMKATHBHbIE 1efiCTBUS:

YMEHHE 3aJaBaTh BOIPOCH (B XOJ€ AUajiora U (WiaM) AUCKYCCHUHM) IO CYHIECTBY OOCYXJaeMOH TeMbl, (OpMYyJIUPOBATh CBOU NPEAJIOKEHUS
OTHOCUTEJIBHO BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1auu;

MPUOOPETEHUE ONBITA MPE3EHTALUN PE3YIbTATOB BBIMOIHEHHUSI XUMUYECKOI0 IKCIIEPUMEHTA (JJaOOpaTOpHOIO OMbITA, JJaOOPaTOPHON pabOThI
10 UCCIIEIOBAaHUIO CBOICTB BEIIECTB, y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IO3HABATEIbHOW U HMCCIEI0BATENIbCKON NEATENbHOCTH NPU PEIIEHUH BO3HMUKAIOIIMX
npobjeM Ha OCHOBe yuéra OOIIMX MHTEPECOB M COIIACOBaHMS MO3UIMI (0OCYXIEHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPJMHALUS
COBMECTHBIX JICHCTBUH, OTpe/Ie]ICHnEe KPUTEPUEB 110 OIEHKE KAaueCTBa BHIMIOJIHEHHON paOOTHI U IpyTHE);

Y o0yuaromerocsi 0yayT cpopMupoBaHbI CleAy0lHe YHUBEepCcAJbHbIE peryJaTHBHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpEeAeNsiTh LETd JESITeNbHOCTH, IJIAHUPOBaTh, OCYIIECTBISATh, KOHTPOJIMPOBaTbH U IpPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JIEATEIbHOCTb, BbIOMpaTh Hanbosee 3((eKTuBHbBIE CIOCOOBI pelIeHus] YUeOHbIX M IMO3HABATEIbHBIX 33734, CAMOCTOSTEIbHO
COCTABIIATh WJIM KOPPEKTHPOBATH MPEUIOKEHHBIN aITOPUTM JCWCTBUI P BBITOJHEHUH 33JaHUI ¢ YIETOM TOTYYECHHUST HOBBIX 3HAHUH 00 M3ydaeMbIX
00BEKTax - BEIIECTBAX U PEaKIUsX, OEHUBATh COOTBETCTBHUE MOJIyYEHHOTO pe3yibTaTa 3asBJICHHON L1eH;

YMEHHE HCIOJIb30BaTh U AaHAJU3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUU 33JaHUH.

IIpenmeTrHble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI 10 XMMHMH HA YPOBHE OCHOBHOI0 00111er0 00pa3oBaHusl.

B cocrtaBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO O0S3aTENIbHOTO COJAEp)KaHUs, YCTAHOBIIEHHOTO JaHHOW QenepanbHOil paboueit
IPOrPaMMOii, BBIJENIAIOT: OCBOEHHBIE 00YJalOIIUMHCS Hay4YHbIE 3HAHUS, YMEHHsI U CHOCOOBI JeicTBHi, criennduueckre Ui MpeMeTHON 00JacTH
«XUMUSY, BUIBI ACITETHHOCTH MO TIOJTYYESHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIINH, TPeoOpa30BaHUI0 M IPUMEHEHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX

CUTYaIHsIX.

K koniy oOyuenus B 8 kiacce y oOyuaromerocst 0yay chopMUpOBaHbI CIEAYIOMINE PEAMETHBIE PE3yIbTaThl 10 XUMHHU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XMMUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECh

(omHOpOIHAS M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHTEIbHAS aTOMHAs M MOJIEKYJISpHAas Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca,



MaccoBasi 10Nl XUMHUYECKOTO HJIEMEHTa B COEIMHEHHH, MOJSIPHBIH 00BEM, OKCHJ, KUCIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPHUILIATEIILHOCTh, CTEIIEHb
OKHCIICHMSI, XUMUYECKasl peaKIys, KIacCU(pUKaLMs peaKkIHii: peak[M1 COeIMHEHNS, PEaKIIUU PA3JI0KEHHs, peaKLM1 3aMELeHUs1, peakLiuu 0OOMEHa, 3K30-
¥ DHJIOTEPMHUYECKUE PEAKIHH, TEII0BOH 3(pekT peakumu, sapo aToma, JNEKTPOHHBIN CII0I aTOMa, aTOMHAst OpOUTaJb, pAJNYC ATOMa, XUMUYECKASICBSI3b,
HOJISIpHAsl U HETOJIsIpHAsl KOBAJIEHTHAsl CBA3b, MIOHHAs CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccOBas J0JIs BelecTBa (MPOLIEHTHAsE KOHIIEHTPALUs)B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHATH 3TU MOHITHSI IIPU ONIMCAHUM BELLIECTB U UX IIPEBPAILCHHUI;

UCTIOJIb30BAaTh XUMHUECKYIO CHMBOJIUKY JIsl COCTaBJICHUS (JOPMYII BEIIECTB M YPABHEHHI XUMUYECKUX PEaKIIHiA;

OIIpENIeNIATh BAJEHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTENEHb OKHMCIEHMS 3JEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
IPUHAJJIEKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHU 110 (GopMyJsiaM, BUJ XUMUYECKON CBSA3H (KOBaJIEHTHAs! U MOHHAs) B HEOPTaHUYECKUX
COCIMHEHUSX;

packpbiBaTh cMbIca llepumonnueckoro 3akona [I.M1. MenzaeneeBa: neMOHCTpUpPOBATh IOHMMAHUE IEPUOAMYECKOM 3aBUCUMOCTH CBOMCTB
XUMHMUYECKHX DJIEMEHTOB OT MX MOJOXeHUs B Ilepuonmyeckoil cucTeme, 3aKOHOB COXPAHEHHs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHUSsI, 3aKOHa ABOTaJpO, ONMHCHIBATH U XapaKTepU30BaTh TabmumuHyo Gopmy lleprnoamaeckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB!
pas3nyaTh NOHATHUS «TJIaBHas noarpymnmna (A-rpynmna)» u «obdouHnas noarpynmna (b-rpynmna)», Mansle u 60b1IHE TEPUOABL, COOTHOCUTh 0003HAUYEHUS,
KoTOphle uMeroTcsi B Tabnuue «llepuognueckas cuctema xumuueckux snemeHToB J[.M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI
aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3apsijl Apa, 00lee YUCII0 3JIEKTPOHOB U paclpeieieHUue UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPraHUUECKHE BEIIECTBA,

XUMHYECKHE PeaKIUH (110 YUCIIy U COCTAaBY YUacTBYIOIIUX B PEAKLUU BEIIECTB, M0 TEIUIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMMCHIBATh) 00IIMEe XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, MOJITBEPXKIasi ONUCAHHE npUMepamu
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLINN;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH IMPOTEKAHUS XMMHUECKUX MPEBPAILLEHUI B
pa3INYHBIX yCIOBUSIX;

BBIUHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELLIECTB, MACCOBYIO JI0JIF0 XUMHUUECKOT'0 3JIEMEHTA 110 (hopMyIie COeJUHEHMS,
MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHNIO XUMUYECKON PEAKIINY;

MPUMEHSTh OCHOBHBIE OIEpPAllMUd MBICIUTENBHON JESTeIbHOCTH - aHalu3 W CHUHTE3, CpaBHEHHE, 0000IleHue, CHCTeMaTU3alltIo,
KJIacCU(UKAIUIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H - NIl M3y4eHHsI CBOMCTB BEIIECTB U XUMHUECKUX PEAKLUH, eCTeCTBEHHO-Hay4HbIE
METO/IbI [T0O3HAHUS - HA0JII0/IeHNe, U3MEPEHNE, MOJIEIUPOBAHKE, SIKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJIb30BAaHUS XUMUYECKOM MOCY10i 1 TabopaTOpHBIM 000pyI0BaHUEM, a TAK)KE MPaBUIaM OOpaIlleHHsl C BeIleCTBaMH B
COOTBETCTBUH C HHCTPYKIHMSIMHU IO BBIIIOIHEHHUIO TaOOPATOPHBIX XUMUYECKUX OTIBITOB 10 MOJYYEHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOI0pOIa
U KUCJIOpOJa), MPUTOTOBICHUIO PAacTBOPOB C OMpeNeI€HHON MaccOBOH /0yie pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh M MPOBOJUTH XUMHUYECKHE
9KCHEPUMEHTBHI 110 Paclio3HABAaHUIO PACTBOPOB IIEJIOUEH U KUCIOT ¢ IOMOIIbI0 HHIUKATOPOB (JITakMyc, peHondranenH, MeTHIOPAHX U IPyTUe).

K kon1y o0yuenus B 9 kitacce y o0ydaromierocst 0yay copMUPOBaHBI CIIEAYIONTUE MPEAMETHBIC PE3YJIbTATHI 10 XUMHUU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX INOHATHUN: XMMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO,
CJIO)KHOE BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCJIECHUS, XMMMUYECKas PEaKlMs, XUMHUYECKas CBs3b, TEIUIOBOH 3(dext
peaKIu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOIMTHI, HEINEKTPOIMUTHI, SJICKTPOJIUTHUECKAs TUCCOIMALINS, PEaKIIMi MOHHOTO OOMeHa,



KaTajau3aTop, XMMHUYECKOE paBHOBecuE, oOpaTHMMble U HeoOpaTHMblEe pPEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, OKHUCIUTED,
BOCCTAaHOBUTEIIb, OKHCJICHME U BOCCTAHOBJEHHME, AJIOTPONUs, aM(OTEPHOCTb, XUMHUECKass CBS3b (KOBaJEHTHAs, WOHHAs, MeTajlIn4yeckas),
KpUCTAJUIMYECKas peIETKa, KOPPO3UsI METAJLIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEaKLUU, IIPEAEIIbHO aonyctumas konuenrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMUYECKHUX MIOHATUN U IPUMEHATH 3TU MOHITHSI IIPU ONIMCAHUU BELLIECTB U UX IIPEBPAILCHHUI;

UCTIOJIb30BAaTh XUMHUECKYIO CHMBOJIUKY JIsi COCTABJICHHUS ()OPMYII BEIIECTB M YPABHEHHI XUMUYECKUX PEaKIIHii;

OIIPEAEIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS XMMUYECKUX IEMEHTOB B COCIMHEHUAX Pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BELIECTB K
onpeAenEHHOMY KJIACCy COeIMHEHUH 110 hopMyliaM, BT XMMHYECKOH CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUTHYECCKAs) B HEOPTAHMYECKUX COSIUHCHHUSIX,
3apsil MOHAa IO XMMHYECKOH (opMyse, XapakTep Cpeibl B BOJHBIX PAacTBOPAX HEOPraHMYECKUX COCIUHEHUH, TUIl KPUCTAIIMYECKOM peIéTKU
KOHKPETHOI'O BELIECTBA,

packpbiBaTh cMbIci [lepuonmyeckoro 3axkona (.M. MenneneeBa M AEMOHCTPUpPOBATh €r0 IOHMMAHHE: ONUCBHIBATH U XapaKTEpU30BaTh
Tabnmuunyto Gopmy [lepruoauyeckoii CHCTEMbl XUMHUUECKHUX DJIEMEHTOB: Pa3iMyaTh MOHATHS «JIaBHAs moArpymnmna (A-rpymmna)» u «o0o4YHas moarpyra
(Bb-rpynmna)», mansle 1 60JbIINE IEPUO/IBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UIMEIOTCS B IEPUOANYECKOM Ta0JIUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3aps s/ipa, 00IIee YMCIIO SJEKTPOHOB U pACIIpeIeICHUE HX TI0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATh
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH B Ipejenax MajiblX MEPHOAOB U INIABHBIX MOJATPYI € YU4ETOM CTPOEHUS
UX aTOMOB;

KJ1accu(UIUpOBaTh XUMUYECKUE 3JIEMEHThI, HEOPIaHNYECKUE BEIIECTBA, XUMUUECKUE PEAKIIMHU (110 YMCIIY U COCTaBYy YYaCTBYIOIIUX B pEaKIMU
BEIIECTB, 10 TEIJIOBOMY 3((PEKTY, O UBMEHEHUIO CTEIEHEW OKHUCIEHHSI XUMHUUECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME U CHeNUPUUECKHEe XMMHYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEILIECTB, MOATBEPXkAas ONUCAHHE
IpUMepaMHu MOJIEKYJISPHBIX U HOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTHUECKON AUCCOLUALIMH KUCIIOT, IEN0YEH U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPaBHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHS peakluii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T€HETUYECKOM CBSI3M MEX]y BELIECTBAMH PA3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUil MOCPEJICTBOM COCTaBJICHHUS AJIEKTPOHHOrO OajaHca 3TUX PeaKIMid;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTU NMPOTEKAHMsI XUMUYECKUX NPEBPAILEHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYIISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJII0 XUMHUYECKOI0 3JIEMEHTa 10 GopMyJie COeTUHEHNUS,
MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHNIO XUMUYECKON PEAKIINY;

co0Jro1aTh MpaBUiIa MOJb30BAHUA XUMHUYECKOHM Mocy10i U 1abopaTOpHBIM 000pyIOBaHMEM, a TaK)Ke MpaBUiia OOpaIIeHUs ¢ BEIIeCTBAaMH B
COOTBETCTBUU C MHCTPYKLHSAMHU MO BBHIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YIJIEKUCIIOTO Ta3a);

MIPOBOAMTD PEAKIINH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH ONBITHBIM MMYTEM XJIOPUIOPOMUA-, MO~
, kapboHar-, gpocdar-, cuukaT-, cyabdpar-, THIPOKCUI-UOHbI, KATHOHBI AMMOHHS U HOHBI H3Y4YE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

MPUMEHSATh OCHOBHBIE OIEpaIlMM MBICIUTEIbHON JAEATENbHOCTU - aHAJU3 U CUHTE3, CPaBHEHHUE, 0000IIeHe, CUCTEMATH3aINIO, BBISIBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H - JUI U3y4EHMsI CBOIMCTB BEIIECTB U XUMUYECKUX PEAKIN, €CTECTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS - HAOJII0JICHHUE,
U3MEpPEHHUE, MOAECITUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIIEHHBIN).



8 kiacce

TemaTn4yeckoe NIaHNpPoOBaHMe y4eOHOT0 NMpeaMeTa «XUMHD)

Ne | HammenoBanwue paznenos | KommaectBo Conepxanue o0ydeHns OCHOBHBIE BUIBI ICATEIBHOCTH DrekTpoHHbIE (IIU(POBBIC)
i 1 TeM y4eOHOTO oOyJaromuxcs 00pa3oBaTeIbHBIC PECYPCHI
npeaMeTa 1acoB

Paznen 1. [lepBoHagapHBIE XUMIYECKUE TTOHATHS

11 Xumust - BakHas | O IIpenmer xumuu. Ponbp XMMHK B KM3HU 4YEJIOBEKA. PackpriBaTh  cMpIcnm  u3ydaembIX | buOmmoreka HOK
0bnactpb XuMHS B CHICTEME HayK. nousTuid. PackpeiBate pons xumuu B | https://m.edsoo.ru/7f41837c
€CTECTBO3HAHMSA " Tena u BemectBa. dusnyeckue CBOICTBA BEIIECTB. | MPUPOJIE M KU3HH YEIOBEKA, €€ CBSI3b C
MIPaKTHYECKOM ArperatHoe cOCTOsSHHE BemlecTB. [IoHATHE O METOJax | APYrMMH HayKaMH.

JACATCIIBHOCTH YCJIOBECKaA

MO3HaHMS B XUMHUH. UncTele BemecTBa U cMecH. CriocoOs!
pazzenenuss  cMmecel.  Xumuuweckuti  aKcnepumenm:
Lemoncmpayuu:

3HAaKOMCTBO € XHMHYECKOH IOCYJIOH, ¢ IpaBUIaMHU
pabotel B mabopaTopud W TpHeMaMH OOpaIIeHus ¢

nmabopaTOpHEIM 000pyIOBaHUEM.

dusnyeckue CBOWCTBa 00pa3sLOB HEOPraHHMYECKHX
BEIIECTB - METAJIOB U HEMETAJIJIOB.

CnocoObl  paspmenenus  cmecedl  (duibTpoBaHume,

BBIMIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadusi).

JlabopamopHuie onvimui:

W3zyyenne n onmcanne (GU3NUECKUX CBOWCTB 00pas3LoB
HEOPraHMYECKHUX BEIECTB.

N3yyenne cnocoOoB paszzieneHus] cMeced (C MOMOIIbI0
MarHura).

Ipaxkmuueckue pabomoi:

Ne 1. IlpaBuna paGoTsl B JlabopaTtopuu M TNPHEMBI
obparieHus ¢ JJabopaTOpHBIM 000PYAOBAHUEM.

Ne 2. Paznenenme cmeceil (Ha TpUMepe OYHCTKH
MTOBAPEHHOM COJIN)

Paznuuare, uyncThIC BemiecTBAa M
CMECH; OAHOPOAHBIE W HCOIAHOPOIHLIC

cmecu. Paznuuate  Qusmueckue wu
XUMHNYCCKUC SIBJICHUS.

CrieoBaThb aNrOpUTMaM
UCIIONB30BAaHMS  JKCIEPUMEHTAIBHBIX

METOIOB - HAOIFOJICHUS 1 IKCTIEPUMEHTA.
Habmrogate u OmMUCHIBaTh OOBEKTHI MPH
MIPOBEJIEHUU JIEMOHCTpaLMi u
71a00paTOPHBIX OIBITOB IO HM3YYCHHUIO
(bu3MUecKX CBOWCTB BEIIECTB, CIOCOOOB
pa3zeseHust cMeceil BEIIECTB.

IIpoBoauTh XUMHYECKUH
SKCIIEPUMEHT IIPU Pa3[eIIEHUU CMeCceH
(Ha mpuMepe OUNCTKH OBAPEHHON COJIM)
B X0JIe TIpaKTu4eckoi padotel Ne 2.

CnenoBarh mpaBuiaM MOJIb30BAHUS
XMMHUUYECKOI Tocy0i U 1abopaTopHEIM
o0opylnoBaHHEM, a TakXke IpaBHiIaM
oOpareHuns c XUMUYECKUMU
BEUIECTBAMH B COOTBETCTBUH  C
HMHCTpYKLIHEH npu BBITIOJTHEHUH
npakTuIeckoii padotsr Ne 1.

BricTpauBath pa3BEPHYTHIE
MMMCHMEHHBIE M YCTHBIE OTBETHI C OMOPOH
Ha uHpOpMaNWI0O W3 Yy4yeOHWKA W
CIPAaBOYHBIX MATE€pPUAIOB, IPaMOTHO
HCIOJIb30BaTh M3YYEHHBIN MOHSATUIHHBIN
anmnapar Kypca XMMHH
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1.2

BemecTBa n xumMudeckue
peakuuu

15

ATOMBI U MOJIEKYJTbl. XUMHUYECKHE dJIeMEHTHI. CUMBOJIBI
XUMHUUYECKHUX 3JIeMEeHTOB. [IpocThie U CIOXKHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas  (opmyna.
XUMHUUYECKUX DJIEMEHTOB.

3aKoH MTOCTOSTHCTBA cocTaBa BeriecTB. OTHOCHTENbHAS
atomMHass Macca. OTHOCHTENbHash MOJIEKYISIpHAs Macca.
MaccoBast 107151 XHMIYECKOTO AJIEMEHTa B COCTUHEHUH.

KomnuectBo BemectBa. Monb. MomsipHas  Macca.
B3anMocBsa3p KoMHMYecTBa, MAacChl W YHCIA CTPYKTYPHBIX
eAWHUI] BemecTBa. PacuéTel mo ¢GopMynaM XUMHYECKHX
COCIUHEHU.

dusznueckue M XHUMHUYECKUE SBJIEHUA. XHUMHUYECKas
peakuuss U €€ TMpU3HAKU. 3aKOH COXPaHEHHS MaccChl
BELIECTB. XUMUYECKHE YPAaBHEHUSI.

Knaccudukanms XuMHYecKuX peakuuii (coequHeHHs,
pasnoXKeHus, 3aMeIIeHUs], 0OMEeHa).

Xumuueckuil sxcnepumenm:

Llemoncmpayuu:

Om3nyeckiue CBOHCTBa 0Opa3IoB
BEIIIECTB - METAJUIOB ¥ HEMETAIIJIOB.

OO0pa3ipl BemecTB konmmdecTBOM | Monb. dusndeckne
siBIIHUs1 (TJIaBJICHHE BOCKA, TasHHUE JIbJa, pacTHpaHue
caxapa B CTyIKe, KHTIEHUE W KOHJIEHCAIIHUS BOJIBI).

XuMudeckue siBiIeHUs (TOpeHHE CBEeUH, MPOKATUBAHHE
METHOW TPOBOJIOKH, B3aWMOJCHCTBHE COJBI WJIW Melld C
COJISTHOM kucnoTo). HabmogeHne npu3HaKoB MPOTEKaHUS
XUMHUYECKHUX peakmuii (paznoxenue caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIIOTHI C XJOPHUIOM Oapws,
nojydeHue W pasnoxenue rugpokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJEHCTBUE jKeJie3a ¢ PacTBOPOM COJIH
Meau (II). OmeITel, UITIOCTPUPYIOIINE 3aKOH COXPAHEHUS
MAacCCEHI.

Jlabopamopuvie onvimul:

Co3manue Mojieneit MOJIeKy (IIapOCTePIKHEBBIX ).

Omnwucanue (hu3nIecKnx CBOWCTB 00pa3uoB
HEOPTaHMYECKUX BEIIECTB - METANIOB ¥ HEMETAIIJIOB.

HaGmonenne ¢usndeckux (TUIaBICHHE BOCKA, TasTHHE
JIp1a) W XUMHYECKHX (TOpEHHe CBEYH, NpPOKATNBaHHE
MEIHON TIPOBOJIOKH) SIBIICHUH.

HabniogeHne w omnmcaHHEe TPU3HAKOB MPOTEKAHUS
XUMHYECKUX PEAKIMIA PA3HBIX THIIOB.

Buruucnenus:

BanenTHOCTh aTOMOB

HCOPraHN4CCKNUX

OmnpenensaTb NPU3HAKH XMUMHUYECKHX
peakuuii, ycJIOBUSL HMX IPOTEKaHUS.
OOBSICHATD CYINIHOCTh (U3MYECKUX U
XMMHUUYECKUX SIBJICHUH C TOYKH 3pEHHs

ATOMHO-MOJIEKYJISIPHOTO YUYCHHUSL.
Kiraccudunuposatsb XUMHYCCKHE
peakuuu (10 YHCIy U COCTaBYy
pearupyronx u 00pa3yronxcs
BEIIECTB).

CocrtaBiiate  (opMynsl  OMHAPHBIX

BEIIECTB 110 BAJIEHTHOCTH ¥ OIIPEACIATh
BaJICHTHOCTH 110 ()OpMYJIaM BEIECTB.

PaccraBnsate  koaddunmeHtsr B
YpaBHEHHAX  XUMHYECKUX  PEaKIHi.
HaGmonate U onuceiBaTh 0OBEKTHI MIPU
NPOBEACHUH JIEMOHCTpalni u
71a00pPATOPHBIX OIBITOB.

[IpoBouTh BBIYHCIICHUS o

(dopMynaM XMMHUYECKHX COCOHHCHHH H
YPaBHEHHUSM XUMUYECKUX PEaKIUii.
[IpuMeHsATh ecTeCTBEHHO- Hay4HBIE
METOABl TO3HaHWsA (B TOM 4YHCIe
HaOJIroIeH e, MOJIETIMPOBAHUE,
SKCIEPUMEHT M OCHOBHBIE OIEpalnuy

MBICIIUTEJIEHON JIeSITeTbHOCTH
(cpaBHeHwue, Ki1accupuKanms)
BricTpauBath pa3BEPHYTHIE

MUCHMEHHBIE M YCTHBIE OTBETHI C OMOPOit
Ha wHQOpMamuiIo U3 y4eOHWKA U
CIPAaBOYHBIX MaTEpUANIOB, T'PAMOTHO
HCIOJIb30BaTh M3YyYEHHBIM MOHSATHUHHBII
anmapar Kypca XuMHUH

Bubnmoreka HOK
https://m.edso0.ru/7f41837¢c
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OTHOCHUTEIIbHOM MOHeKyHHpHOﬁ MacCChl BCIICCTB,
MOHﬂpHOﬁ MacCChl, MacChl BCIICCTB, MAaCCbl U KOJIMYCCTBA
BCHICCTBA, MacCOBOM JOJIM XHMHYECKOTO »3JIEMEHTa IO
(bOpMyJ'Ie COCAMHCHUA; 110 YPAaBHCHUAM XUMHUYCCKUX
peaxunﬁ: KOJIMYE€CTBA, MAaCChl BCUICCTBA 110 U3BECTHOMY
KOJIMYECTBY, MaCC€ pCarcHTOB WIN NPOAYKTOB PCAKIINU

Hroro

TI0 pa3nery

20

2.1

Bozayx. Kucnopoa.
[MonsiTre 06 okcumax

Bosnyx - cmecs rasos. CoctaB Bo3myxa. Kucnopon -
3JIEMEHT U MpocToe BemecTBo. HaxoxaeHue kuciopona B
npupojie, GU3MYeCKue U XUMUYECKUE CBOICTBa (peakiuu
ropenusi). Okcunbl. [lpumenenne xuciopona. CrocoOsl
MOTy4eHHs KHCJIOpoJa B snaboparopuu u
MIPOMBIIICHHOCTH. KpyroBopor kuciopoma B HpHPOJE.
O30H - amnoTpornHas MoanduKaus Kuciaopoaa. TemmoBoit

3GPEeKT  XMMHYECKON  peaklHuu, TEPMOXMMHUYECKHE
YpaBHEHUsI, 3K30- U SHIOTEPMHUYECKUE PEaKIMH. TOIUINBO:
yroab M MeETaH. 3arps3HEHHE BO3AyXa, YCHIICHHE

MIAPHUKOBOTO 2(PQEKTa, pa3pyIIeHHEe 030HOBOTO CIIOSL.

Xumuyeckuil sKcnepumenm:

Jlemoncmpayuu:

KauecTBeHHOE Onpe/ienieHne coiepKaHus

KHCJIOPO/ia B BO3JyXE

[Monyuenue, cobupaHue, pacro3HaBaHHE M H3yueHHE
CBOWCTB  Kuciopoma. HaOmioneHue — B3auMoaeiCTBUS
BEIIECTB C KHUCIOPOJOM U VYCIOBHS BO3HHUKHOBCHHS U
MIpeKpaIleHus TOPeHus (moxapa).

Jlabopamopuwiii onvim:

O3zHakoMJieHHE ¢ 00pa3llaMu OKCHUIOB U OMHUCAHUE X
CBOICTB.

IIpakmuueckas paboma.

Ne 3. Tlomyuenue n cobupaHne KHUCIOpOAA, U3YUCHHE €ro
CBOMCTB. Buiuucnenus:

MOJIEKYJISIPHOM MacChl KHCIOpOJa ¥ O30Ha Ha
OCHOBAaHMM AaTOMHOM MacChl XHMHYECKOTO 3JIEMEHTa;
KOJIMYECTBA, MACCHI BEIIECTBA M0 YPABHCHUSIM XUMHUECKUX
peakuuii

Hcnons3oBath XMMUYECKYIO
CHMBOJIMKY JUIS COCTaBJICHHS (OPMYI

BEIIECTB, MOJICKYJISIPHBIX YpaBHEHHH
XUMHUUYECKUX PpEaKklMil ¢ yd4acTHEM
KHUCIIOpOJa. XapakTepu3oBaTh
(omcHIBaTh) COCTaB BO37yXa,

¢usmyeckne W XUMHYECKHE CBOICTBa
KHCJIOPOZA, CIOCOOBI €ro IOJy4eHHS,
NIPUMECHEHNE W 3HAa4YCHHE B TPHPOIC U
XKHU3HN 4enoBeka. CpaBHMBATh PEaKIUn
TOPEHHS ¥ MEJUICHHOTO OKUCIICHHUSI.

OOBsICHATD CYIIIHOCTh
9KOJIOTHUECKUX MPOOJIeM, CBS3aHHBIX C
3arpsi3HEHUEM BO3yXa.

CnenoBarh mpaBuiaM 0e30MacHOM
paboTs! B nabopaTopun pu
UCIIOJIb30BAaHUU XMMHUUYECKOM MOCY/ABI U
0o0Opy/OBaHUs, a TaKXke IpaBUIaM
o0palleHns! ¢ TOPIOYMMH BELIECTBAMHU.
[InanupoBaTh ™  OCYIIECTBIATH Ha
MIPAaKTHKE XHUMUYECKHE SKCIEPUMEHTHI,
TIPOBOANTH HAOJIOACHHUS, AETaThBBIBOIBI
10 pe3yiabTaTaM OJKCIEPUMEHTa IpU
MIPOBEJICHUH JIADOPATOPHBIX OIBITOB U
MIPAKTUIECKOI paboTEHI.

BBIUUCIAT KOJIMYECTBO BELIECTBA,
00BEM Ta3a mo gpopmynam.

Y4acTBOBAaTH B COBMECTHON paboTe B
rpyImme.

BricTpauBarh pa3BEpHYTHIE
ITUCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH
Ha wWHpOpMANMIO U3 Yy4eOHWKa U
CIIPaBOYHBIX MaTepuajoB, TI'PaMOTHO
UCIIOJIb30BaTh U3YYEHHBIH MOHITHHHBIN
anmapar Kypca XuMHu

bubanorexa HOK
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2.2 Bonopoxn. Ilomarme o Bonopon - anemeHT u npoctoe BewecTso. Haxoxnenue PackpeiBaTth  cMbIcn  u3ydaemblx | bubmmoreka LHOK
KHCJIOTaX M COJISIX BOZIOPO/Ia B IIPUPOJIE, QU3HUECKUE U XMMUYECKUE CBOWCTBA, | TIOHSATHH U MPUMEHATH 3TH NoHsATus npu | https://m.edsoo.ru/7f41837c
MIPUMEHEHHE, CIoco0bl MoyueHnsl. KUCIOTHl M CONMM. | ONMCAaHMM CBOMCTB BEIIECTB W HX
MomstpHblit 00BEM Ta30B. PacuéTsl M0 XUMHUUECKUM | MpeBpalleHuil. XapakTepus3oBarhb
ypaBHEHUSIM. Xumuueckuti skcnepumenm: Jfemoncmpayuu: | (ONUCHIBATh) QU3HYECKUE U XUMHUECKHE
[Tonyuenne, cobnpaHue U paclo3HaBaHHE BOJOPOJA. | CBOHCTBA  BOJOPOJA, CIOCOOBI  €T0
Bzaumoseiicteue Bogopoaa ¢ okcuaom meau (11). TIOTy4eHUs, TPUMCHEHHE.
JlabopamopHuiii onvim: Cobupare mpuOOp U TIOJTydEHUS
B3aumMopeiicTBue KHCIOT ¢ MeTalllaMu. [Ipakmuueckas | BOIOpOJA.
paboma: Hcnons3oBath XHMHYECKYIO
Ne 4. ITony4yeHue u coOupaHue BOAOPOa, U3YUCHHUE €T0 | CHMBOJMKYIIS COCTaBICHHA (QopMyn
CBOJCTB. BEIIECTB, MOJEKYJISPHBIX ypaBHEHUI
Boiuucnenus: XUMHYECKHX peakluil ¢ ydacTueM
00b&Ma, KOJIMYECTBA BEIIECTBA I'a3a MO €r0 N3BECTHOMY | BOJOPOAA. BBIYMCIIATE MOJSIpHYIO Maccy

KOJIMYECTBY BEIIECTBA WM 00BEMY; OOBEMOB Tra3oB IO | BEIIECTB; KOJIMYECTBO BEIIECCTBA, 00BEM

YPaBHEHUIO pEakIMHd Ha OCHOBE 3aKOHa OOBEMHBIX | ras3a, Maccy BEIECTBa;

OTHOULICHUH ra3oB IIpoBoauTH pacy€Thl 0 YpaBHEHUAM
XMMHYECKUX  pEaKkmuil:  KOJIMYECTBa,
00b&Ma, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYEeCTBY, 00BEMY, Macce pearcHTOB
WJIN TIPOJTYKTOB PEAKIIHH.

CrnemoBate mpaBmwiaM Oe30mMacHON
paboTs! B nabopaTopuun npu
UCTIOJIB30BAaHNM XMMUYECKOH TOCYIBI U
o0OpyIOBaHUS, a TakXke IpaBUIaM
oOpallieHust ¢ TOPIOYMME BEIIECTBAMHU B
OBITY.

[ImaHupoBaTh M OCYIIECTBIATH Ha
MIPAaKTHKE XWMHYECKHE 3KCIEPUMEHTEI,
MIPOBOANTH  HAOJIIOACHMUS, JienaTh
BBIBOJIBI 10 PE3yJIbTaTaM KCHEPUMEHTA.
Y4acTBOBaTh B COBMECTHOW padoTe B
rpymie

2.3 Bopa. PactBopsl. dusnueckue cBoiicTBa BoJbl. Boma kak pacTBOpUTEND. PackpeiBaTh CMBICI n3ydaemsix | bubnmoreka LHOK

TlonsTue
00 OCHOBaHMIX

XHUMHUYECKHE CBOMCTBA BOJIBI.

OcHoBaHus.

PactBopsl. Ponb pacTBOpoB B mpupolie U B KM3HHU
yenoBeka. KpyroBopor Boabl B IpHpoje. 3arpsi3HEHHUE
npupoAHbIX BoA. OXpaHa M OYHMCTKA MPHUPOAHBIX BOJI.
Hacgimennsie 31 HEHACHIIIIEHHBIE PacTBOPBHI.
PacTBOopuMOCTS BemiecTB B Bojie. MaccoBast 10J1s1 BelIecTBa
B pacTBope.

Xumuueckuti s3xcnepumenm:

MOHSTUH Y TIPUMEHSITh 3TH MOHATHS MIPU
ONUCaHUM CBOMCTB BEWIECTB M HX
MIpeBpaIEeHHUH. XapakTepu3oBaThb
¢dusnyeckue u

XMMHYECKHE CBOICTBA BOABI, €€ POJb
KaKk  pacTBOpHUTENs B  INPHPOJAHBIX
mpoueccax. CocTaBisiTh  ypaBHEHHUS
XMMHYECKHUX PEAKIUH C yIaCTHEM BOJIBI.

OOBSICHATH CYITHOCTh 9KOJOTHYECKUX

https://m.edso0.ru/7f41837¢c
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Jemoncmpayuu:

PactBOpeHue BeecTB ¢ pa3InyHON pacTBOPUMOCTHIO.

B3amMopeficTBie BOABI € MeTaUIaMH (HATpHEM W
KaJIBITUEM).

HccrnenoBaHue pacTBOPOB KHCIOT M Ieqouel ¢
MOMOIIBI0  WHIUKATOPOB. Jlabopamophvle — Onwimbl
HccnenoBanne 0oCOOCHHOCTEH pPAaCTBOPEHHS BEIIECTB C
Pa3IMYHOMN paCTBOPUMOCTBIO.

[IpuroToBneHue pacTBOpPOB C ONPEAETEHHON MacCOBOM
JIoJIel pacTBOPEHHOTO BemiecTBa. [lpakmuueckas paboma
Ne 5. IlpuroroBneHue pacTBOPOB C OIpeneNEHHON
MacCOBOH J0JIeH pacTBOPEHHOTO BEIECTBRA.

Buruucnenusa:

C HCITIOJIb30BAHHUCM IIOHATHA «MaACCOBadA JOJIA BCIICCTBA
B pacTBOpe»

mpoOJieM, CBS3aHHBIX C 3arps3HCHHUEM
MPUPOJHBIX BOJ, CIOCOOBI OYHCTKU
BOJIbI OT IpUMeECEH, Mephl TI0 OXpaHe BO/I
OT 3arpsi3HEHUSL.

IInanupoBaTh M OCYIIECTBISATH Ha
MPAKTHKE XUMHYECKUE IKCIICPHUMEHTHI,
TIPOBOIUTH HAOIFOIEHUSI, 1€TaTHBEIBOBI
10 pe3yabTaTaM »JKCIEPHUMEHTa MpH
MPOBEACHUHN JTa0OPATOPHBIX OIBITOB U
MIPaKTHIECKOI paboTEHI.

CrnemoBate TmpaBmiaM 0e30IacHO

paboTs! B J1abopaTopun npu
UCIIOJIb30BAaHUU XMMHUUYECKOH MOCYIbI U
000pyI0BaHUs.

[IpoBoauTh BBIYHCIICHHS c

MIPUMEHEHUEM MOHATHS «MaccoBas J0JIS
BEIIIECTBA B PACTBOPEN.

BricTpanBats pa3BEpHYTHIC
MMMCHMEHHBIC M YCTHBIE OTBETHI C OMOPOH
Ha uWHpOpMANUIO W3 y4eOHWKA W
CIPAaBOYHBIX MAaTEepPHaJOB, TPAMOTHO
HCIIOJIb30BAaTh M3YYEHHBIN MOHSATUIHHBIN
amrmapar Kypca XUMHA

2.4

OCHOBHBIE KJIACCHI
HEOPTaHMYECKUX
COEIMHEHU I

11

Knaccudpukarms HEOpPraHUYECKUX COEIMHEHUH.
Oxcunpl. Knaccudukamus okcumoB: cosreo0pasyromnme
(ocHOBHBIE, KHCJIOTHEIE, amMQoTepHBIE) u
HecoseoOpasyromue. Homenknatypa okcunos. @usmdaeckue
U XUMHYECKHE CBOICTBa OKcHIOB. [lonmydeHue OKCHIOB.
OcuoBanmsa. Krnaccudpukanus ocHOBaHWI: METOYH H
HepacTBOpUMbIe OCHOBaHUsA. HoMeHkiaTypa OCHOBaHMMA.
dusznueckue M XUMHYECKHME CBOMCTBA OCHOBAHUU.
ITonyuyeHne ocCHOBaHUM.

Kucmorel. Knaccuduxamms xucior. Homenknarypa
kucior. dusnyeckue 1 XUMUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiioB H.H. bekerosa. [lonyueHnue Kucior.

Comu. HomeHnknarypa coneil.

dusnyeckue W XUMHUYECKHE
ITonyuenue coneil.

I'eneTnyeckas CBS3b MEXKIY KIlacCaMH HEOPTaHUIECKUX
COEIMHEHUI.

Xumuyeckuil sxcnepumenm:

Jlemoncmpayuu:

OO0pasupl  HEOPTaHWYECKUX

CBOMCTBA  COJICH.

BCIICCTB pa3InYHbIX

Knaccudummposats n3ydJaeMble
BEIIECTBA II0 COCTAaBY W CBOICTBaM.
CocraBnste  (QOpMynBl  OKCHIOB,
KHCJIOT, OCHOBaHMH, COJICi 1 Ha3bIBATh
UX M0 MEKAYHAPOIHOH HOMEHKIIATYpE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOMMX XHMHYECKHX CBOICTB
M3YYEHHBIX KIIACCOB/TPYIIN BEIIECTB, K
KOTOPBIM OHH OTHOCSTCSI.

CocraBiiTh MOJICKYJISIPHBIE
YPaBHEHUS peakiui,
WILTIOCTPUPYIOLIHX XUMHUUYECKHE

CBOWCTBA H CHOCOOBI  IOJNyYCHHS
BEIIECTB W3YYCHHBIX KIACCOB/TPYIII, a
TaKXKe MOATBEPKAAIOLIUX
TEHETHYECKYI0 B3aUMOCBSI3b  MEXIY
HHMH.

IIpousBOAUTE  BBIYMCICHUS 1o
YPaBHCHUSAM XUMHUYECKUX PEAKIIHM.
[l1aHupoBaTh ¥ OCYNIECTBIATH HA

bubanoreka [HOK
https://m.edsoo.ru/7f41837¢c
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KJIaCCOB.

OmnbIThl, WITIOCTPUPYIOLIUE XHMHUUYECKUE CBOMCTBA
KJIACCOB HEOPTaHUYECKUX BEIECTB.

Jlabopamopnvie onvimer  OnpeneneHue pacTBOPOB
KHUCJIOT U IIenodell ¢ MOMOIIBI0 MHIUKATOPOB. M3ydyeHue
B3aMMOJEHCTBHA  KHCIOT €  METalUlaMH,  pPeakIui
HeWTpanu3auuu. BsauMopeilictBue pacTBopa  CepHOMU
kucnoTsl ¢ okcumom meu (I1). TTonyueHne HepacTBOPUMBIX
OCHOBaHUH. BpITeCHEHME OIHOro MeTamjia IpYrMM U3
pacTtBOpa conu.

Ilpaxmuueckas ~ paboma Ne 6. Pemenne
SKCTIEPUMEHTANBHBIX 3a1a4 1Mo TeMe «BakHeime Kiacchl
HEOPraHUYECKUX COCANHEHUI. Boiuucienus:

10 YPaBHCHMSAM XHMHYECKOH PpEaKIUH: KOJIHNYECTBA
BemecTBa, 00bEMa, Macchl MO HM3BECTHOMY KOJIHYECTBY
BEIECTBA, O0BEMY, Macce pEarcHTOB WM IPOAYKTOB
peakuun

MIPAaKTHKEe XUMHYECKUE HKCIIEPUMEHTHI,
NPOBOANTH  HAONIOAEHMs,  JeJaTh
BBIBOJIBI o pe3ysibTaTam
9KCIIEPUMEHTa  NpU  TNPOBEICHHUU
J1a00PaTOPHBIX OIIBITOB u
MPAKTUIECKHUX PabdoT.

CrnemoBate mpaBmwiIaM Oe30TaCHOM
paboThI B nabopaTtopuu npu
HCTIONB30BAaHNH XUMHIECKON TTOCY/BI U
00opyIoBaHUs.

BricTpauBath pa3BEpHYTHIE
IMMCbMEHHBIC U YCTHBIC OTBETHI C OHOpOﬁ
Ha wuHpOpMaIUIO ©3 y4eOHHKA U
CIIpaBOYHBIX MaTepuaioB, TrpaMOTHO
UCIIOIb30BaTh U3YYCHHBIH IOHATUHHBIN
anmapar Kypca XUMHUH

Hroro 30
Paznen 3. [lepuoanueckuii 3axoH u [lepuoamaeckas cucreMa xummdeckux 3aemMenToB J{. YI. MenneneeBa. CTpoeHne aTOMOB. XUMHYecKas CBA3b. OKUCIUTEIFHO-BOCCTAHOBUTEIIEHBIC
peakuuu

3.1 [epnonnueckuii 3akoH | 7 [lepBble  NONBITKM  KIACCU(PHUKALUH  XUMHUYECKUX PackpriBaTh cMbIch ieproauueckoro | bubnmoreka HOK

i
[lepuoanueckas
crcTeMa
XUMHUYECKHUX
3JIEMEHTOB
. Y. Menneneesa.

Crpoenue atoma

aneMeHTOB. [loHsTHE O TpyNmax CXOAHBIX 3JIEMEHTOB
(1enouHble W IMETOYHO3EMENIbHBIE METajllbl, TaJIOTEHBI,
WHEpPTHBIE Ta3pl). OJEMEHTH, KOTOpBIE  00pa3yroT
aM(poOTepHbIe OKCHUABI M THAPOKCHIBL [lepmomndeckuit

3akoH. [lepuopmdeckas cUcTeMa XHMHUYECKHX DIIECMCHTOB
AN. Meunneneesna. Kopotkonepuognas u
JumHHOTIepruoaHast  (opMel  [leprnogudeckoil  CHCTEMBI

xumuueckux snemeHtoB [I.M. MenneneeBa. Ilepuons u
rpynnsl.  Pu3nyeckuil CMBICI  IOPSIKOBOTO  HOMEpa,
HOMEPOB TIepHO0/Ia U TPYIIIHI DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sjep. M30TOmBI
OnexTpoHbl. CTpoeHHE 3IIEKTPOHHBIX O0OJIOYEK aTOMOB
nmepBbix 20 XMMHYECKHX DJIEMEHTOB IlepHOaMuecKoin
cuctemsl JI.M. Menneneesa. XapakTepucTuka XUMUYECKOTO
3JIeMeHTa 10 ero mnoJyioxkenuto B Ilepuoguueckoit cucreme
J.N. MenneneeBa. 3akOHOMEPHOCTH HW3MEHEHHUs paauyca
aTOMOB XHMHYECKHX DJEMCHTOB, METAUIMYECKHX U
HEMETAJJIMYECKUX CBOWCTB MO TpymmaM M TepHoJaMm.
3nauenue [lepuoguueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBbl XMMHYECKUX DJIEMEHTOB I Pa3BUTUSI HAYKH U
npaktuku. JI.VI. Mengenees - yd€HbIH U rpaxJIaHUH.

3aKOHa.

OnwuceBaTh CTPOCHHE  TaOJHIBI
«Ilepuonuyeckasl cucTeMa XUMHUYECKHX
3JIEMEHTOB AN Meunneneesa.
MopaenupoBaTb CTpOEHHUE aToMma,
SHEPreTUYECKUX YPOBHEHN U MOAYPOBHEN
IpH TIOMOIIM PHUCYHKOB, 3JEKTPOHHBIX

KOH(UTrypanuit U 3JIEKTPOHHO-
rpadudeckux hopmyi.
[losicHATE  QU3MUYECKUA  CMBICK

MOPSITIKOBOTO HOMEpa, HOMEPOB Teproia
U TPYMIIBI 3JIEMEHTA.

XapakTepHu3oBaThb XHUMHUYECKHE
9JEMEHThl TMEpPBbIX TPEX MNEPUOAOB,
Kajaul, KaJbIUd M HMX COCAUHCHHS II0
nosioxkeHuto B Ilepuonnyeckoil cucreme
J .. Menneneena.

OOBsACHATD 00IIHEe 3aKOHOMEPHOCTH

B M3MEHEHHHM CBOHCTB XHUMHYECKUX
9JIeMEHTOB  (M3MEHEHHE  PaIuyCcoB
aTOMOB, 3EKTPOOTPHULIATEIHHOCTH,

https://m.edso0.ru/7f41837¢c
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Xumuueckuil sxcnepumenm:

Jlemoncmpayuu:

B3anmopeiicTBue ruapoKcuaa IMHKA C pacTBOpaMu
KHCIIOT U Iuenouyed. MoaenupoBaHUe CTPOEHUSI MOJIEKYJI
IpH TIOMOIIM PHCYHKOB, MOJENEH, JJIEKTPOHHBIX H
CTPYKTYpHBEIX popmyi. Tabmuta «Ileproandeckas cucrema
xuMudeckux d;emenToB J.M. MenneneeBay.

Jlabopamopnvle onvimer O3HaKOMIIEHHE C 0Opasnamu
METaJIIOB ¥ HEMETAJIJIOB

BAJICHTHOCTH) W WX COCJUHCHHH B
Ipe/ienax MaJbIX NEPUOJIOB M TJIABHBIX
MIOATPYIII ¢ YIETOM CTPOCHHSI HXaTOMOB;

VYuacTBOBaTh B COBMECTHOU paboTe B
Trape Wiy rpymIe.

BricTpauBath pa3BEpHYTHIE
IIICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH
Ha HHPOPMALHNIO U3 y4eOHUKA U JPYTUX
HCTOYHHKOB, B TOM unciie HTepHera

3.2 Xumuueckas CBs3b. | 8 Xummdeckass cBsa3b. KoBaneHTHast (HOJdspHAas H Hcnone3oBath XUMU4eckyro | bubmmorexa HOK
OKHCIIUTENHHO- HETOJISIpHAsT) CBSI3b. DJIeKTPOOTPUIATENIFHOCTh | CUMBOJIMKY JUisi coctaBienust (opmyn | https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEIBHBIC XUMHUYECKMX 3yeMeHTOB. MoHHas cBsa3p. CremeHb | BEIIECTB, 3JIEKTPOHHOTO GanaHca
peakun okucieHns. OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIUH. | peakuuii. OmnpenensTsb CTEINCHb

ITpouecchl OKMCIIEHHUS W BOCCTAHOBJICHHSA. OKUCIUTENN W | OKHUCICHHSA aTOMOB XUMHYECKUX
BOCCTAHOBUTEIH. XWUMHYECKUH OSKCIICPUMEHT: HW3Yy4eHHE | 3JIEMEHTOB 1O (OopMyJiaM M COCTaBIISThH
o0pa3loB  BENIECTB  METAJUIOB W HEMETAJUIOB, | (OpMyJbl OHMHAPHBIX COEAMHEHHUIl IO
B3aUMO/ICHCTBUE TUIPOKCH/A IIMHKA C PACTBOPAMH KHCJIOT | CTEHEHHU OKHUCIICHHS aTOMOB XMMUYECKHX
W IIeNoYel, MpPOBEJCHUE OIBITOB, WUIIOCTPUPYIOMHUX | 3JeMeHTOB. OpeaeiiaTh OKHCIUTENb U
NPUMEpbl  OKHCJIMTENIbHO-BOCCTAHOBHUTENIBHBIX — PEAKLUi | BOCCTAHOBUTEIb. PaccraBnsts
(ropenue, peakiuu pa3ioxKeHus, COSTMHEHN). K03 PUIMEHTEI B CcXeMax IPOCTHIX
Xumuueckuii sxcnepumenm: JJemoncmpayuu: OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX
OmBITHI, WUTIOCTPUPYIOIINE MPHUMEPHI OKUCIUTEIBHO- | PEaKUMiH  METOAOM  3JEKTPOHHOTO
BOCCTAaHOBHTEIbHBIX  peakuuii  (ropeHme,  peakuuu | OamaHca.
PpasIoXKEHUsI, COeTUHEHUS) Habmonate XMMHYECKHE OMBITHI 110
IUIaHy, AaHAJIW3UpOBaTh M JenaTh
BBIBO/JIBI.
Ucnons3oBate UKT mia coszmanus
MOJieJIel, TOJTOTOBKH  INPE3EHTALUH,
JIOKJIAJIOB I10 TEME.
BricTpauBath pa3BEPHYTHIE
MMUCbMEHHBIE M YCTHBIE OTBETHI C OMIOPO
Ha MH(POPMAIHIO U3 y4eOHHKaA U APYTUX
HCTOYHHKOB, B TOM unciie MHTepHeTa

HWroro no pazgeny 15

PezepBHOe Bpems 3

OBLIEE YHCJIO YACOB IIO | 68
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9 kiaacce

Ne | HaumenoBanue pasaenos | Konuuects Copeprxanne 00ydeHus OCHOBHBIE BUABI JCSITEIBHOCTH OnextpoHHbIE (LU(POBHIC)
/ U TeM y4eOHOro 0 oOyJaroImuxcs 00pa3oBaTebHBIC
wh npeaMeTa pecypcesl
9acoB
Paznen 1. BeniecTBo ¥ XMUMHUYECKHE PEaKIMU
11 [ToBTOpEHUE u|5 Ilepmoguueckuit  3akoH.  Ilepuommueckas — cucrema XapaKkTepHu3oBaTh xumudeckne | bubnmorexa LIOK
yriyoneHue 3HaHUN xumuueckux anementoB J.M. MengeneeBa. CTpoeHHe | 3JIeMEHTHI EPBBIX TPEX MEPHOIOB, Kaus | https://m.edsoo.ru/7f41837
OCHOBHBIX Pa3/ielioB Kypca aTOMOB.  3aKOHOMEPHOCTHM B  HM3MEHCHHMM  CBOWCTB | M KajJbLUs 10 MX TIIOJIOXKCHUIO B | C
8 xiacca XUMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX Nepuonos, kamusd, | Ilepuomuueckonn  cucreme  JI. W
KaJbLUsl U UX COSNMHEHHUH B COOTBETCTBUHM C ToyiokeHueM | MenzeneeBa. Kinaccuduuuposats u
aneMeHToB B [lepuoauyeckoil cucreme M CTPOCHHMEM HX | Ha3blBaTh HEOPraHWYECKHE BEIIEeCTBA
aTOMOB. W3y4YEeHHBIX KJIACCOB.
CtpoeHne BemiecTBa: BHUIBl XMMHUYCCKOH CBs3H. THITBI OmuceiBate  00mHME  XUMHYECKHE
KPUCTAUTMIECKUX PEIETOK, 3aBUCHMOCTh CBOICTB BEIIECTBA OT | CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
THUIA KPUCTAJUINIECKON PEIIETKH M BUAA XUMHUYECKOMCBS3H. | MOATBEPKAATh CBOWHCTBA NPHUMEpaMH
Knaccudukanms n HOMEHKIIaTypa HEOPraHNYECKHUX BEIIECTB. | MOJIEKYJSIPHBIX YPaBHEHUH XUMHUYECKUX
XUMHYECKHE  CBOWCTBA  BEIIECTB, OTHOCSIIMXCS K | PEaKIHH.
pasiMUHBIM ~ KJlaccaM ~ HEOPraHWYeCKHX  COEIMHEHUH, OmnpenensaTs BUJ XUMHUECKOH CBSI3H U
TeHETHYeCKasl CBsI3b HEOPTaHMYECKUX BEIECTB. Xumuyeckutl | THII KPHUCTAJITNYECKOI pemeéTkn
9KCHEPUMEHIM.: BEIIIECTBA.
Hemoncmpayuu: 03HAaKOMJICHHUE c MOJIENIAMU [IporHo3upoBaTh CBOICTBA BELIECTB B
KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYeCKUX BEIIECTB - | 3aBUCUMOCTH  OT  HMX  CTPOCHHS.
METAJUIOB M HeMeTauioB (rpadura M ainmasa), CIOXKHBIX | BricTpanBaTh pa3BEpHYThIE MHICEMEHHbBIE
BEIIECTB (XJIOpH/a HATPHs) W YCTHBIE OTBETHI C ONOpPOH Ha
HHPOPMALIUIO u3 yaeOHHKa u
CIPaBOYHBIX ~ MaTE€pPUAIIOB, TPaMOTHO
HCIOJIb30BaTh M3YUYEHHBIH MOHATHIHBINA
anmnapar Kypca XuMHuu
1.2 OcHOBHBIE 4 Knaccudukanms XMMHUYECKHMX peakUUi 110 pPa3iIM4YHbIM | PackpbiBaTh CMbICH M3ydaeMbIX TMOHATHH | brnbamoreka HOK
3aKOHOMEPHOCTHU npu3HaKaM (IO YKCIY M COCTaBy Y4YacTBYIOLIMX B PEaKUHUU | U NPHUMEHSATH 3TH MOHATH NpH onucanuu | https://m.edsoo.ru/7f41837
XMMHUUYECKHUX peaKinit BEILECTB, 10 TeIUIoBOMY 3] deKTy, 10 U3SMEHEHHUIO CTENCHEH | CBOMCTB BEIIECTB M HX IPEBpalleHUH. | C

OKHUCJICHUSI XMUMHUYECKUX JJIEMEHTOB, IO OOpAaTUMOCTH, IO
Y4acTUIO KaTanu3atopa). OK30- W OJHIAOTEPMHUYECKHE
peaknuu, TepMOXUMUIECCKUE YPaBHEHUSI.

ITonsTHe 0 ckopocTH XUMUYECKoW peakuuu. [loHsATHE 00
oOpaTMBIX U HEOOPATUMBIX XUMHUYECKUX PEaKIHsX.
IloHaTie 0O TOMOTEHHBIX M TETEPOTEHHBIX pEaKIHUsIX.
IlonsTre o kaTamuse.

IlonsiTve o0  XuUMHYECKOM  paBHOBecUH. DakKTOpHI,
BJIMSIFOIITUE HA CKOPOCTh XUMHYECKOM PEaKIINH U MOJIOKEHUE

Knaccudunuposatsb XUMUYECKHE
pC€akuunu 10 pPa3JINYHBIM TIPU3HAKaM.
YcraHaBiIMBaTh 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKOH p€akuun OT pas3IMYHbIX
(hakTopoB.

IIporao3upoBath BO3MOKHOCTH
MPOTEKaHUsI XUMHUYECKUX MpeBpalleHuit
B Pa3IMYHBIX YCIOBHUSIX.

OmnpenensTs OKHUCIIUTEIb u
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XHUMHAYECKOTO paBHOBeCHSI. OKHUCINUTENBHO-
BOCCTAHOBHUTCIILHBIC ~ pPEaKIUK, JJCKTPOHHBIA  OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUE
YpaBHEHUN OKHUCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUi ¢
HCTOJIB30BaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Xumuueckuil sxcnepumenm: Jlemoncmpayuu:

HccnenoBanue 3aBUCMMOCTH  CKOPOCTH  XHMHUYECKOU
peaxIyu OT BO3NIECHCTBHS PAa3TUUHBIX (PaKTOPOB.

OnbITH, WUIIOCTPUPYIONINE TPHMEPHl  OKUCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX peaximii (ropenue, peaxun
Ppa3ioKeHus, COCTUHCHNUS ). Boiuucnenus:

KOJINYECTBA BEIIECTBA, 00bEMA M MAaCChl PEareHTOB WM
HpOZ[yKTOB 10 ypaBHeHI/IHM XUMHUYCCKHUX peaKuHﬁ

BoccraHoButels B OBP.

CocraBnsTh  3JEKTPOHHBIH  OayaHc
peaxIuu.
IIpousBoauTh BBIUUCIICHUS o

XMUMUYECKHM YPAaBHCHHSM. Y4aCTBOBATh
B COBMECTHOM paboTe B Iape WK rpyIIIe.
BricTpanBath pa3BEPHYTHIE
MMUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOH
Ha wHpoOpManWi0O W3 Yy4YeOHMKa U
CIPaBOYHBIX ~ MAaTepHajoB, TPaMOTHO
HCIOJIb30BAaTh M3YYEHHBIM MOHATHHHBIN
anmapar Kypca XUMHUH

13

DNEKTPONIUTHIECKAS
JICCOLIMAITHSL.
XUMUYECKUE peakUuuu B
pacTBopax

Teopust 3MEeKTPOTUTHUECKON TUCCOLUALNH. DIICKTPOIUTHI
n  HedneKTposuThl. Karuowsl, aHHOHBL.  MexaHu3M
JUCCOLMAIINY BEIECTB C PA3IMYHBIMU BUJAMH XUMHUYECKOH
ces3u. CremeHb aucconmanmu. CuibHble M ciadble
3NEKTPOJIUTHL.

Peakiyu noHHOro oOMeHa. Y ClIOBHSI NPOTEKaHUS PeaKIUi
MOHHOTO O0MEHa, TIIOJIHbIE W COKpAalEHHbIE HOHHBIE
ypaBHeHHA peakiuid. CBOHCTBA KHCIOT, OCHOBAHUI U colen
B CBETE  MPEACTABICHWH 00  3JIEKTPOIUTHYECKOMN
aucconuanyy. KauectBeHHble peakuny Ha HOHBL [loHsATHE O
THIPOIIN3E COJEH.

Xumuueckuil sxcnepumenm:

Jlemoncmpayuu:

HccrnenoBanue 3JIEKTPONPOBOIHOCTH PACTBOPOB BEIECTB,
npouecca JUCCOLMALUMU  KUCIOT, INEeNo4ed U colel
(BO3MOXKHO HCIIOIb30BAaHUE BHICOMATEPHAIIOB).

OnbIT, WDIIOCTPUPYIONIME  NPU3HAKA  MPOTEKaHUS
peakuuii HoHHOTO 0OMeHa (00pa3oBaHHUe 0CallKa, BhIICTICHIE
ra3a, o00pa3oBaHUE BOJBI).

Pacno3HaBaHne HEOPraHMYECKHX BEIIECTB C IOMOIUIBIO
KAaueCTBEHHBIX PEAaKLIUI Ha UOHBI.

Jlabopamopnuvlii onvim:

W3ydeHne npu3HAKOB NPOTEKAHUS PEAKIUU HOHHOTO
oOMeHa B pacTBOPAaX 3JIEKTPOJIUTOB (¢ 00pa3oBaHNEM OcajIKa,
BBIJIEJICHNEM T'a3a, 00pa30BaHUEM BOJIbI).

Ne 1. Perienne skcriepuMeHTaNIBHBIX 3a/1a4 110 TEME.

Buruucnenusa:

0 YpaBHCHUAM XUMHUYCCKUX peakunﬁ

PackpeiBaTh CMBICT N3y4aeMbIX
MOHATHH, a TaKXKe CMBICT TEOPHH
3JIEKTPOJIUTUYECKOU JIACCOLMALIUH.
OOBACHATD TMPUYUHBI

3JIEKTPONPOBOIHOCTH BOAHBIX PaCTBOPOB
BEILIECTB, Pa3iuyarh ClIalble U CHUJIbHbBIE

AIEKTPOJIUTHI.
CocTaBisITh ypaBHEHHS JTUCCOLIUAITUU

Ipakxmuueckaa  paboma: KHUCJIOT,
mejaodeli W COJied, IIOJHBIE |
COKpAmI€HHBIE  MOHHEIC YpaBHCHHS

XMMHUYECKHX peaKknuii HOHHOro oOMeHa,
KpaTKne MOHHBIE YPAaBHEHHMS MPOCTHIX
peaxui TUAPOIN3a COJIEH.
XapakTepu30BaTh 00IHE XUMHUECKUE
CBOMCTBA BEIIECTB PA3JINYHBIX KIACCOB
Ha OCHOBE TEOPUH JIEKTPOIUTUUECKON
JIUCCOITMAIINH; TIOATBEP)KIaTh CBOHCTBA
MPUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX
YpaBHEHMH  XMMHUYECKHX  peaKIUi.
Pemats sKcriepUMeHTaIbHBIE 33a7a4M O
TeMe.

[InanupoBaTh ®  OCYIIECTBIATH HA
NPAaKTHKE XHUMHUYECKHE SKCHEPHUMEHTHI,
MIPOBO/INTD HAOJIOAEHHUS, JIETIaThBBIBOJIBI
[0 pe3yiabTaTaM O3KCIEPHUMEHTa NpHu
MPOBEJCHNN J1a00OPATOPHBIX OIBITOB U
MIPaKTUIECKUX PaboT.

CnenoBath  TpaBWiIaM  0e30TMacHOM
paboTsl B 1ab0OpaTopuu NpH

Bbubnnorexa HOK
https://m.edsoo.ru/7f41837
c
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WCTIONIb30BAaHUN XMMHUYECKON MOCYIbl U
000pyI0BaHUsI.

[TpoBoauTh BBIYHCIICHHS o
XMMHUYECKHM ypaBHEHHSAM.

Y4acTBOBaTE B COBMECTHOH paboTe B
rape WM IpyTIIe.

BricTpauBath pa3BEpPHYTHIE
MICbMEHHBIE W YCTHBIE OTBETHI C OTIOPOH
Ha WH(POpPMAIHIO U3 yIeOHUKA U APYTUX
WCTOYHHMKOB MH(POPMAIMH, B TOM YHCIE
Wnrepuera

Hroro no pazgeny 17

Paspen 2. HemeTaiwibl M UX COCAUHCHHUS

2.1 Oobmas 4 OOmast  xapakrtepucTuka rajoreHoB. OcoOeHHocTH | OOBSACHATH OOLIME 3aKOHOMEPHOCTH B
XapaKTepHCTHKA CTPOCHHSI aTOMOB, XapaKTEPHBIE CTENEHH OKHUCICHHUS. | I3MEHEHHWH CBOMCTB HEMETAJIOB U MX
XUMHYECKUX CrpoeHrne M (u3uuecKue CBOMCTBA MPOCTHIX BEINECTB - | COENUHEHMH B MpeAeiax  MaibIxX
JJIEMEHTOB rajJjoreHoB. XHMHYECKHE CBOMCTBA Ha NpUMEpe XJopa | HEPHOJOB M  TNABHBIX  MOATPYII
VIIA-rpymmsL (B3amMoOeHCTBHE ¢ MeTallaMH, HeMeTaljaaMy, menodamu). | Ilepuoguueckoi CHCTEMBI XUMHYECKHX
I' anorenst Xnoposonopon. CoisiHas KUCIOTA, XUMHYECKHE CBOWCTBA, | JJIEMEHTOB ¢ y4YETOM CTPOCHHS UX

MOJIy4€HHUE, MIpUMEHEHUE. [HeicTBue xJjopa u
XJIOPOBOIOpPOJAa Ha OpraHu3M 4elioBeka. Baxueimue
XJIOPUJIBI U UX HAXOXACHHUE B IPUPOJE.

Xumuueckuil sxcnepumenm:

Jlemoncmpayuu:

OnbIThl, OTpaxamoue (Qu3nUecKkue M XUMHYECKHE
CBOICTBA TaJOrT€HOB U WX COEAMHEHUH (BO3MOXKHO
UCTIOJIB30BaHHIE BUAECOMATEPHUATIOB).

O3HakoMJICHHE ¢ 00pa3laMy XJIOPHIOB (TaJIOTEHHUIOB).

Jlabopamopuwiti onvim:

W3yyenune cBoWcTB coyiiHOM KuCHOTHL. [IpoBeneHue
KaueCTBEHHBIX PEaKIMi Ha XJIOPU-HOHBI.

Ilpakmuueckas paboma Ne 2. TlomydeHue COJSIHOM
KHCJIOTBI, U3yUEHUE €€ CBOMCTB.

Boiuucnenus:

[0 YPAaBHEHUSIM XUMUYECKUX PEAKLMU, €CIU OJUH U3
peareHToB JIaH B U30BITKE

aTOMOB.
XapaxkTepHu3oBaTh ¢dusnueckne n
XMMHYECKHE CBOICTBA ITPOCTHIX BEIIECTB
TaJloTeHOB (Ha TpUMepe XJIopa) W
CIIOKHBIX  BEIIECTB  (XJIOPOBOIOPOJaA,
XJIOpUa  HATpH), CIIOCOOBI WX
MOJIy4EHHUs, IPUMEHEHNE U 3HA4YeHHUE B
MIPUPOJE U JKMU3HU denoBeka. Onpenenars
XJIOPU-MOHBI B pacTBope. IlmanupoBarts
u OCYILECTBIIATh Ha NpaKTHKE
XUMHUYECKHE HKCIIEPUMEHTHI, IIPOBOIUTH
HaOMIONEHWs, JleJlaThb  BBIBOJBI IO
pesyabTaTamMm 9KCIIEpUMEHTa npu
NPOBEJICHUH Ja0OPAaTOPHBIX OIBITOB MU
MPaKTHYECKNX padoT.

CrnenoBare  mpaBwiaM  Oe30macHOM
paboThl B nabopaTtopun pH
HCTIONB30BAaHUM XUMHUYECKOH TOCYIBI U
000pyIOBaHMS.

BricTpauBath pa3BEPHYTHIE
MICbMEHHBIC W YCTHBIE OTBETHI C OTIOPOH
Ha wHQOpMAIMI0O W3 y4eOHWKA H
CIPaBOYHBIX ~ MAaTEPHAIOB, T'PaMOTHO




UCTIONB30BaTh U3Y4YECHHBIH MOHATHIHBIN
anmapaT Kypca XUMHUH

2.2

O6mmas
XapaKTEepUCTHKA
XMMHUYECKHX  3JEMEHTOB
VIA-rpymmer. Cepa u eé
COCTMHECHUS

OOmast  xapakrepuctuka aneMeHToB  VIA-rpymisl
OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTEIEHU
OKHCIICHHSI.

CrpoeHne u (u3NYeCKUEe CBOWCTBA IMPOCTBHIX BEIIECTB -
KHCJIOPOZA ¥ CEPBI. ANIIOTPOITHBIE MOANGDHUKAINH KHCIOPO1a
u cepsl. XuWMHYeckne cBoicTBa ceprl. CepoBomopon,
CTpoeHHE, (PU3NIECKHIE U XUMHIECKHE CBOKCTBA.

OKcHIBI cepbl KaK MPeACTaBUTENN KUCIOTHBIX OKCHIOB.

CepHast KuCJIOTa, (DU3MYCCKHE M XUMHYCCKHE CBOMCTBa
(oOmme  kak  mpeAcTaBHTENs  Kiacca  KUCIOT |
crnienuduueckue). XMMHUUECKHE PEaKiny, JIeKaIlue B OCHOBE
MIPOMBILJIEHHOT'O CHOCO0a TOJNyYeHUs] CEPHOM KHCIIOTHI.
IIpumenenne. Coam CepHOM KHCIOTHI, KadeCTBEHHAS
peaknust Ha cynbdar-noH. Haxoxnenme cepsl u €€
COCMHEHNH B Tpupome. XHUMHYECKOE 3arpsisHEHHUE
OKpYKaloIleH Cpeapl COEAMHEHUSIMH Cepbl (KHUCIIOTHBIC
JOXIH, 3arpsi3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €TO0

MIPEAOTBPALICHUS.
Xumuueckuil sxcnepumenm:

Jlemoncmpayuu:

OsHakomiieHHEe ¢ oOpaslamMu cepbl U €€ COeJANHEHUSIMHU
(BO3MOXKHO HCTIONB30BaHUE BU/IEOMATEPHATIOB).

Ha6mronenue nporecca o0yriuBaHus caxapa 1o AeCTBHEM
KOHIICHTPUPOBAHHON CEpHOM KHCIOTHL. JlabopamopHvie
ONnbIMbL:

W3ydeHne XUMHYECKHX CBOWCTB pa30aBICHHON CcepHOI
kucaoThl. [IpoBeieHNe KauecTBEHHOH peaknuu Ha CcylbQaT-
WOH 1 Ha0JIIoIeHNe IPU3HAaKa €€ IPOTeKaHus

OOBsICHATH 00IME 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB aneMeHTOB VIA-
IpyHnbsl U HMX COCAMHEHHH C Y4ETOM
CTPOEHHMS X aTOMOB.

Xapaktepu3oBaThb  (U3HYECKHE U
XUMHUYECKHE CBOMCTBa MPOCTOTO
BELIECTBA Ce€ppl U €€ COeAMHEHUH
(cepoBoZOpOsa, OKCHIIOB CEPbI, CEPHOU
KHCJOTHI, Cymb(paToB), CHOCOOBI UX
MOJTyYCHHs, TIPIMEHEHNE W 3HA4YCHHE B
NPUPOJIE U )KU3HH YesioBeka. OnpenensTh
Hall4yKe cylb(par-nHoHOB B PacTBOPE.

OOBsICHATD CYIIIHOCTh
9KOJIOTHUECKUX MPOOJIEM, CBI3aHHBIX C
nepepaboTKO# COSTUHEHUIT CepHhI.

[InanupoBaTh W OCYLIECTBISITH Ha
MPaKTHKE XUMHUYECKHE SKCIEPUMEHTEI,
MPOBO/INTD HAOJIOIEHHS, JIETaTh BBIBOJIBI
TI0 pe3yJbTaTaM SKCIEPUMEHTA.

CrieioBaThb HpaBHIaM
Oe3omacHoit padoTsI B
naboparopun npu

HUCIIOJB30BAaHUH  XUMHYECKOU
MOCY/Ibl 1 000pYyIOBaHUSI.

HpOI/I3BOI[I/ITL BBIYUCIJICHUSA mo
XUMHYCCKUM YPpaBHCHUAM.
Hcnone30BaTh npu BBITTOJTHCHHUH
y‘le6HBIX BaﬂaHI/Iﬁ TCKCThI yqe6Hm<a,
CIIPABOYHbBIC Marepuralibl

(ITepuoauyecKyt0 CUCTEMY XUMHYECKIX
anementoB J[. . MenneneeBa, Tabmuiy
pPAacTBOPUMOCTH KHCJIOT, OCHOBaHUU U
coJiell B BOJE, INEKTPOXUMUUYECKUN P
HaTpsKEHUH METaJIIIOB).

Hcmonb30BaTh  MpU  BHITIOJHEHHUH
y49e0HBIX 3aJaHMH W B  TIpoIlecce
HCCIEI0BATEIBCKON JIeATEeTbLHOCTH
Hay4JHO-TIONYJISIPHYIO JTUTEPaATYPY
XUMHUYECKOTO COACPKAHWSI, CIIPABOYHBIC
MaTepHansl, pecypchl HTepHETA

bubanoTteka HOK
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2.3

O6miass  xapakTepHCTHKA
XAMHYECKHX  DIIEMEHTOB
VA-rpynunsl. A3or,
¢dochop u ux coenuHeHUS

Oomas XapaKTepUCTHKA 3JIEMEHTOB VA-rpymmsl.
OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTEIEHU
OKHCIICHHSI.

A3zoT, pacmpocTpaHeHHe B TpUpPOJE, (QHU3NYECKHE U
XMMHUUYECKHE CBOMCTBA.

Kpyrosopot azora B npupoze.

AmMnak, ero GU3HIECKne U XMMHUIECKHE

CBOMCTBA, MOJTy4YCHHUE W IPUMEHEHHE.

Comu aMMOHMSA, X (QHU3UUECKHE W XMUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE.

KauecTBeHHas peakunsi HA HOHBI aMMOHHUSL.

A30THast KHCIIOTa, €€ MoJyueHue, GPU3MIECKUe U XUMHYECKHE
cBOiicTBa (00IIME Kak MpencTaBUTENsl Kjacca KHUCIOT U
crenuuIecKue).

Hcnonb3oBaHre HUTPATOB M COJICH aMMOHHUSI B KauyecTBE
MHUHEpaIbHBIX  ynoOpeHuil. XHUMHUUEcKoe 3arps3HeHHE
OKpYXaroliel Cpeapl COCNUHEHUSIMHU a30Ta (KUCIOTHBIS
JOXKIH, 3arPs3HEHNE BO3AyXa, TOYBHI U BOJTOEMOB).
Docodop, AITIOTPOTIHEIC MOIU(pHUKAIHA ¢docdopa,
¢busnueckue u xumuieckue cpoiictea. Oxeua pocdopa (V) u
¢docdopHas kuciora, GU3HIECKHE U XUMHUYECKHE CBOICTBa,
noixydenne. Mcmonb3oBanme  (QocdaToB B KauecTBe
MHHEPAIbHBIX YJ00pEHHIA.

Xumuyeckuii SKCnepumMeHm:

Jlemoncmpayuu:

OsHakomiieHHE C (U3MYECKUMH CBOWCTBaMH  a30Ta,
¢dochopa m wx coeauHeHHH (BO3MOXKHO HCIIOJIH30BAHUE
BUjieoMartepuaon). O3HaKOMIIEHUE C 00Opa3[aMH a30THBIX U
(dochopHBIX yIOOpSHHIA.

[lomyuenue, cobupaHue, pacno3HaBaHWE U H3Y4EHHE
CBOICTB aMMuaka. B3aumojeiicTBHe KOHUEHTPUPOBAHHON
A30THOM KHCIIOTBI C MeAblo (BO3MOXKHO HCIIOJIb30BAaHHE
BU/IEOMATEPHAIIOB).

Jlabopamopuuie onvimoi:

IIpoBeneHNe KaueCTBEHHBIX peakluMil HA MOH aMMOHHS U
(hocdar-noH, 1 N3yYeHHe MPU3HAKOB MX MPOTEKAHUSI.
Ipaxmuueckas paboma Ne 3:
[Nomyuenne ammuaka, n3y4eHUe ero CBOMCTB.
Buiuucnenus:
10 YPaBHEHUSIM XUMHUYCCKHUX PEAKIUH

OOBsACHATh O0mue 3aKOHOMEPHOCTH B
N3MEHEHHU CBOWCTB JIEMEHTOB

VA-rpymmsl ¥ UX COSIMHEHNH ¢ y4ETOM

CTPOEHHMS X aTOMOB.

XapakTepu3oBaTh ¢uzngeckue u
XMMHYECKHE CBOICTBA MPOCTHIX BEILECTB
a3oTa W ¢ochopa W WX COCTUHEHUH
(aMMHuaka, coJeii aMMOHHSA, a30THOH
KICJIOTHI, HUTPATOB, okcuaa (ocdopa (V)
n  QocdopHoit  KHCHOTH, (ochaToB),
CIIOCOOBI WX IOJyYEHUs, NPUMEHEHUE WU
3HAUCHHE B IIPUPO/IC U JKM3HU YEJIOBEKA.

OmnpenensaTe HOHBI aMMOHUS U (ocdat-
WOHBI B PacTBOPE.

OOBSICHITh CYIIHOCTh 3KOJOTUYECKUX
MpoOyieM, CBSI3aHHBIX C HAXO0XICHHUEM
coeqMHEHU azora W ¢ochopa B
OKpYXKaloLIeH cpere.

[TnanupoBaTh ™  OCYHIECTBIATH Ha
[PAaKTHUKE XMMHUYECKHE OKCIIEPUMEHTHI,
[IPOBO/NTH HAOJIOJICHHUS, J1€JIaTh BBHIBOJBI
[0 pe3yibTaraM OJKCIIEPUMEHTa NpH
[POBEJCHNUH J1a0OPAaTOPHBIX OIBITOB W
[IPaKTUYIECKOI pabOTHIL.

CnenoBath  mpaBmiaM  0e30MacHOM
paboThI B nabopaTtopuu npu
MCIIONIb30BAaHUU XHMHYECKOH Mocylsl U
000pyIOBaHMUS.

[TpousBoxuTh BBIYHCIICHUS 1o
XHUMHYECKHM ypaBHEHHUsIM. Vcmonb3oBaTh
[pY  BBHINOJHEHUM y4EeOHBIX 3aJaHuil
TEKCTBI yueOHHKa, CIpaBOYHBIC
Marepuanbsl  (MepHOJUUYECKYI0  CHCTEMY
XUMUYECKHUX 3JIEMEHTOB . .
MenzeneeBa, TaOIMIy pPacTBOPUMOCTH
KHCJIOT, OCHOBaHMM U coOJed B BOJE,
DJIEKTPOXUMUYECKUN Pl  HaNpsHKEHUH
METaJIJIOB)

bubanoteka HOK
https://m.edsoo.ru/7f41837
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2.4

Oo0mas
XapaKTePUCTHKA
XUMHYECKUX

O6mass  xapakTepucThka dyeMeHToB  |VA-rpynmesl.
Oco0OeHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE CTEIEHU
OKHCIICHHS.  YTIEepON, AUIOTPOIHBIE  MOTU(HKALNH,

OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUN CBOWCTB 3neMeHTOB |VA-

Tpynnel U UX COEIUHEHUH C Y4ETOM

Bubnnorexa HOK
https://m.edsoo0.ru/7f41837
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3JIEMEHTOB
IVA-rpynms.
Yrnepon u
KPEMHUH, U UX
COCIMHEHUS

pacIpocTpaHeHHE B TPHPOAE, QU3MUECKHE M XUMHIECKHUE
CBOMCTBA.

Ancop6uus. Kpyrosoport yriaepona B mpupofe.

Oxcuapl  yriepoma, WX (U3NYECKHE W XUMHYECKHUE
CBOMCTBa, JAEHCTBHE HA JKUBBIC OPTaHU3MBI, MOIYUICHUE H
MpUMEHEHHEe. ODKOJIOTHUECKUE TIPOOIIEMBI, CBS3aHHBIE C
okcuaom yriepoaa (IV), rumoresa rinoGaabpHOTO

TIOTETJICHUsI KJIMMaTa, HapHUKOBBIH 2 deKT.

VYronpHas kucinota M e€ conmM, HMX (U3UUECKHE W
XMMHUUYECKHE CBOMCTBA, TIOJIy4YeHUE U IIPUMEHEHHE.

KauecTBenHas peaxnus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue  kapOOHATOB B OBITY, MEAHUIUHE,
MIPOMBILIICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanpHble MOHATHS 00 OPraHWYECKUX BEIECTBAX
Kak O COCIOWHEHMAX yryepojga (MeTaH, 3TaH, JSTHIICH,
alleTHIICH, 9TaHO, TIULEPHH, YKCYCHAs KUCIO0Ta).

[lpupomHble  HWCTOYHUKH  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHEIN Ta3, He(Th), NPOAYKTHI WX MepepadboTKu
(6eH3uH), UX poib B OBITY U MpoMBIIUICHHOCTH. [loHATHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBaX: JKUpax, OenKax,
yIJIEBOJAX - U MX POJIM B )KM3HU uesioBeka. MarepuaibHoe
€IMHCTBO OPraHWYeCKUX M HEOPraHWYeCKHX COCIHUHEHHH.
Kpemuuif, ero ¢usndeckue Hu XHMHUYECKHE CBOWCTBA,
nonyyenne W npuMmeHeHune. CoOelIMHEHUs] KpPEeMHHS B
npupoje. O6urue npeacrasiaenus 06 oxcuze kpemuus (1V) u
KPEMHHUEBOU KHUCIIOTE.

Cwmkatel, WX UCIOJIBb30BaHWE B OBITY, MEIHUIUHE,
MIPOMBIIIUICHHOCTH. Ba)kHeHIme cTpouTensHble MaTepHaIbl:
KepaMHuKa, CTeKJIO, IEMEHT, 0eTOH, kene300eToH. [Ipobiembl
0€3011acCHOT0 HCIOJIb30BaHUS CTPOUTENBHBIX MaTepHaIoOB B
MIOBCEIHEBHOM JKU3HU. XUMUUECKUL IKCNePUMEHM.:

JemoHcTpanuu:

Mopenn KpHCTaJUIMYECKMX pPemeéToK aiMasa, rpadura,
¢ynnepena. O3HakOMJIEHHE C IIPOLECCOM  aicopOouuu
pacTBOPEHHBIX  BELIECTB aKTUBHUPOBAHHBIM  yrIIEM U
YCTPOMCTBOM IIPOTUBOra3a.

O3HakoMJIeHNE c MPOAYKITHEH CIIINKAaTHOH
TPOMBIIIJIEHHOCTH (Bugeomarepuansr: CHJIMKaTHAas
MIPOMBIIIJICHHOCTB ).

Mopenmu MOJIeKyT OpPTaHUIECKHX BEIICCTB.

Jlabopamopuwiii onvim:

[Momyyenne, coOupaHue, pacmo3HaBaHHE U H3YyYCHHUE
CBOWCTB yriekuciioro rasza. IlpoBefgeHne KauecTBEHHBIX

CTPOEHHS HX aTOMOB.

XapaxTepnu3oBaTb(PU3NUECKUE U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIieposia U KpeMHHsI M UX COEIMHEHUI
(OKCHIIOB yriepoza, YroJbHOW KHCIOTHI,
KapOOHATOB, OKCHIa KpEeMHHUS,
KPEMHHEBOW  KHCIIOTBI,  CHJIMKATOB),
CHOCOOBI MX MOTYYEHHS, IPUMEHEHUE H
3HAYCHHE B MIPUPOJIC U KU3HH YEITOBEKA.
OOBACHATD  NPHUYNHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHME BelecTsa " cpoiicTea
[IPUMEHEHHUE - Ha IPUMEPAX COEAUHECHUN
yrieposa u KpeMHHSI.

Omnpenensatb kKapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpe.

OOBACHITH CYNIHOCTh 3KOJIOTUYCCKUX
npoOJsieM, CBS3aHHBIX C HAXOXKICHHUEM
YIJIEKUCIIOTO Ta3a B OKpYXKaomiel cpere.
IMoaTBepxIaTe OCOOEHHOCTH COCTaBa
OpPTaHWYECKHMX BELIECTB IpHMEpaMu
MPOCTHIX COENWHEHHWH (MeTaH, OTaH,
STWJIEH, aleTHJIeH, 3TaHOJ, TIIHLEPUH,
YKCYCHast KHCJIOTA), B3aUMOCBSI3b
HEOPraHMYEeCKUX COEIUHEHHH yriepoja
Y OpraHMYECKHX BEILECTB.

OnuceiBaTh poib OENKOB, JXKHUPOB H
yIIIeBOJOB B (PYHKIMOHUPOBaHHU
JKUBBIX OPraHu3MOB, COCTaB MPUPOAHBIX
WCTOYHHMKOB YTJIEBOJOPOJIOB, X POJb B
OBITY U IPOMBIILICHHOCTH.

[TpoBoanTh BBIYHCIICHHS 1o
YpaBHEHHSIM XUMHYECKUX PEaKiuii.
HHaHHpOBaTB n  OCYHMECCTBJIATH Ha
MPaKTHKE XMMHUYECKHE SKCIEPHMEHTHI,
NPOBOAWTH  HAONIONEHWsS,  JeJaTh
BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA
IIpU  NPOBEIECHUHU nab0paTOPHBIX
OIIBITOB U IPAKTHYCCKUX pa60T.

CnenoBath mpaBuiamM  Oe30macHOU

paboThI B naboparopun pu
MCIIOJIb30BAaHUU XUMUYECKOW TOCYbl U
000pyIOBaHHS.

Hcnons3oBaTh 1pu BBIITIOJTHCHUHU




peaxmmii Ha KapOOHAT W CHIIMKAT-HOHBI U U3yUCHHE
MIPU3HAKOB UX MpOTeKaHus. [Ipakmuueckue pabomoi:

Ne 4. TlonydeHue yriaeKUCIoro ra3a, U3yueHHe ero CBOMCTB.

Ne 5. PemeHme SKCHEpMMEHTANBHBIX 337ad TI0 TeMe
«BaxHelmme HeMeTauIbl ¥ UX COCTUHCHUS

Buruucnenus:

10 YPaBHEHUSAM XUMHYCCKUX PEaKITIi

yueOHBIX 3aJlaHMi TEKCThl Yy4eOHHKa,
CIpaBOYHbBIE MaTepHanbl
(ITepuoanueckyto CUCTEMY XUMHMYECKHX
anementoB JI. 1. MenneneeBa, Tabnuily
PacTBOPUMOCTH KHCJIOT, OCHOBaHMH WU
coJiell B BOJE, AJIEKTPOXUMUUECKUIN psif
HaNpsHKEHUH METaJIIOB)

HWroro no pazngemy 25
Paznen 3. MeTaibsl ¥ MX COSMHEHUS
3.1 Oomrme cBoiicTBa | 4 OOmast XapakTepUCTHKA XHUMHYCCKHUX JJIEMEHTOB - | PackphiBaTh CMBICT M3ydaeMbIX IIOHATHI | bubimoTexa OK
METaJUIOB METaJJIOB HA OCHOBAaHHMU UX TOJIOKEeHHUs B [leproauyeckoil | U IpUMEHSTh 9TH OHATHU Ipy onucanuu | https://m.edsoo.ru/7f41837
cucteMe xumuueckux osiemeHtoB .M. MenzaeneeBa u | CBOICTB BELIECTB U HMX NpPEBpAIlCHUH. | C
cTpoenuss atomoB. CtpoeHue MmetawioB. Metaminueckas | OOBSICHATh OOIIHE 3aKOHOMEPHOCTH B
CBA3b M METAJIMYECKass KpHCTaIMUYecKas pemérka. | H3MEHEHUHI CBOMCTB 3JIEMEHTOB-
DNEKTPOXUMHUUECKUA PN Hanps>KeHU! METAJIJIOB. | METAJUIOB M UX COEIWHEHHH C Yy4E€TOM
dusnyeckre M XMMHUUYECKHE CBOWCTBa MeTawioB. OOIue | CTpOEHHUS MX aTOMOB.
crocoObl monydeHus: MerayuioB. [loHsTHE O KOppo3uu | XapakTepu3oBaTh CTPOCHHE METaJUIOB,
METaJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl MX OT KOPpPO3WH. | oOmue (U3MYecKHe ¢  XUMHUYECKHE
CmumaBel  (cTallb, 9YYTYH, MIOPANIOMUHHM, OpOH3a) W WX | CBOHCTBAa METAJUIOB.
MIpUMEHEHHE B OBITY W IPOMBIIIJICHHOCTH. XapakTepu3oBaTh  OOIIHE  CIIOCOOBI
Xumuyeckuii sxcnepumenm: MOJTY9YCHUS METAJLJIOB.
Jlemoncmpayuu: OnwucheBaTh CIOCOOBI 3aIIUTH METAIIOB
O6pa31pl METaIOB U CIUIABOB. OT KOPPO3UHU.
W3ydenue pe3yapTaToB KOPPO3UH METAIIIOB (BO3MOXKHO CrnenmoBate  mpaBmwiaM  0e30IacHOM
UCTIOJIB30BaHHE BUAECOMATEPHUATIOB). paboThI B nabopaTopuu pH
Jlabopamopnvie onvimul: WCIIOJIb30BAaHUU XMMHUYECKOH MOCY/ABl U
O3HakoMJIeHHE C 00pa3IiaMy METaJUIOB U CIUIaBOB, HX 00opyaoBaHus.
(u3NIeCKUMU CBOIICTBaMHU. [TpousBoanThH BBIYHCIICHHS o
Buiuucnenus: YpaBHEHHSIM XUMHYECKUX PEaKInii, ecliu
[0 YpaBHEHHSIM XMMHUYECKHX PEaKiMi, ecid OJUH U3 OJIH U3 PEareHTOB COJICPKUT IIPUMECH.
peareHToB COAEP)KUT MPIMECH YuacTBOBaTh B COBMECTHOH paboTe B
rape WM rpyIe.
Hcnons3oBath pu BBINOJTHEHUH
yueOHBIX 3aJaHMH TEKCTHl Yy4eOHHKa,
CIpaBOYHBIE MaTepHUabl
(ITeprogryeckyro CUCTEMY XUMHYECKUX
anementoB JI. 1. MenneneeBa, Tabauiy
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUN U
cojell B BOZE, IEKTPOXUMHUECKUN P
HaNpsHKCHUI METAIIIOB)
3.2 Baxwneiinme metamuel 1 | 16 Ilemounsie MeTayutpl: mosioxkenne B [lepuogmdeckoit | OOBsACHATH oOIIMe 3aKOHOMEpHOCTH B | bubnmoreka HOK

nX COCAMHCHUA

cucteMe xumumueckux odnementoB J[.M. Menneneena,

U3MCHCHUHA CBOWCTB OJICMCHTOB-

https://m.edsoo.ru/7f41837
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CTpOEHHE UX aTOMOB, HaxOXJeHHe B npupoje. Ousznueckue
U XUMHYECKHE CBOWCTBA (Ha MpUMEpe HATPHUS U Kajus).
Okcuapl M THUAPOKCUABI HATpusl U Kanus. llpuMeHeHue
LIEJIOYHBIX METAIJIOB U UX COCAMHEHUH.

[lenouHo3emMenbHblE METAUIBI MarHUid UM KaJbLIUN:
nonoxxenne B llepuoanueckoil cucreMe XHMUYECKUX
anemeHtoB [I.MI. MenzpeneeBa, CTpOEHHE HX aTOMOB,
HaxoXJeHne B mpupoje. Du3WUecKHe W XUMHUYECKHE
CBOWMCTBA MAarHus M KajbliMsa. Ba)kHeWIIne CcoeIuHEHHUS
KaJmbIuA (OKCHJA, THAPOKCHA, coim). JKECTKOCTH BOIBI H
CTHOCOOBI €€ yCTpaHeHHS.

AmoMmuHuil. mnosoxxeHue B Ilepuogmueckoi cucreme
xuMuueckux anemeHToB .. Menaeneesa, cTpoeHue aToma,
HaXOXICHUC B MHPUPOIC. duznyeckue M XUMHUYECKHE
CBOMCTBa aOMHHUA. AMQOTEpHbIE CBOWCTBA OKCHIA |
TUApOKCUAa  amioMuHus.  JKene3o:  MoONoXeHHE B
Ilepuognueckoit cucrteme XUMHUECKHUX 3jeMeHToB JI.U.
MeHnneneeBa, CTpOCHHE aTOMa, HaXOXICHHE B IPHPOJE.
Om3nyeckie W XUMHYECKHE CBOHCTBa kene3a. OKCHIBL,
runpokcuabl u conu sxenesa (II) u xenesa (II), ux cocras,
CBOWCTBA W MOJTYYCHUE.

Xumuueckuil axcnepumenm:

Jlemoncmpayuu:

Oco6eHHOCTH B3aMMOIEHCTBHS OKCHIA KalbLIUs U HATPUS
C BOJOW (BO3MOXKHO HCIOJIb30BaHHE BHUAEOMATEPUATIOB).
OKpaHII/IBaHI/Ie IJIaMCHHU WOHAMHW HATpUs, KaJIuAd U KaJbUUsA

(BO3MOXKHO UCIIOJIb30BaHHE BHUJIEOMATEPUAIIOB)
HccnenoBanue cBoiicTB x€cTkoi Boxbl. IIponecc ropenus
xKelesa B KHCIOpoAe  (BO3MOXKHO — HCHOJIb30BaHUE

BHJIEOMATEPHAsIOB).

Jlabopamopuuie onvimoi:

[IpoBeneHne KadecTBEHHBIX PEaKIMi HAa HOHBI (MarHus,
KBNS, ATIOMUHES, IMHKA, xkene3a (1) uxenesa (111), menu
(1), onucanue MPU3HAKOB UX MPOTEKAHHUSL.

HccrenoBanme  amM(OTepHBIX  CBOWCTB
QJIIOMUHUS U TUAPOKCH]A LINHKA.

Ipaxkmuueckue pabomoi:

Ne 6. JK€cTroCTh BOJIBI 1 METO/IbI €€ YCTPAHEHHSI.

Ne 7. Pemenue 5SKCIIEpHMEHTANBHBIX 3aJad IO TeMe
«BaykHeWIme METaIbl U UX COCIUHEHUS.

Buiuucnenus:

[0 YpaBHEHUSIM XMMUYECKUX PEaKLUi, eclnu OAMH U3
pEareHTOoB JIaH B N30BITKE WU COAEPKUT IPHMECH; MaCCOBOMH

TUAPOKCUIA

METaJJIOB U UX COCIMHEHUH B TPYIIMax
y4ETOM CTpOEHUS ux aTOMOB.
XapakTepu3oBartb ¢busnveckue u
XMUMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB
METAJJIOB M HMX COEIUHEHHH (OKCHIOB,

THOPOKCUIOB, COJIeH), CIIOCOOBI WX
MONIy4CHUs, IPUMEHEHNE W 3HAYCHHE B
TIPUPOIC 31 JKM3HU YeJIOBEKA.
YcranaBauBaTh TIPUYHHHO-
CIIEZICTBEHHYIO CBSI3b: CTpOCHUE
BELIECTBA " CBOMCTBA " MPUMEHEHUE - HA
mpuUMepax M3Yy4aeMbIX BEIIIECTB.
Pacno3naBath c TMOMOIIBIO

Ka4eCTBEHHBIX PeaKINi HOHBI METAJIIOB!
MarHus, KanbLus, ANTIOMUHUS, IMHKA,
xenesa (1) uxenesa (1), mequ (I1).
Jloka3piBaTh  aM(OTEpHBIH  XapakTep
OKCHJIOB M THIPOKCHUIOB AIIOMHUHUS U
LUHKA.

[lnaHupoBaTh M  OCYILECTBIIATH Ha
MPAaKTUKE XUMHYECKHE JKCIIEPHUMEHTEI,
MPOBOJUTH HaOJII0IeHUS, JienaTh
BBIBOJIBI IO pe3yIbTaTaM 3KCIIEPHUMEHTa
IIPU TIPOBEICHUH JTa00PATOPHBIXOIIBITOB
U TIPaKTHYECKUX PadoT.

CrnenoBath HpaBuIIaM
6e3omacHoit paboThI B
naboparopun npu

HCIOJIb30BAHUN XHUMUYECKOU

TOCY/IbI ¥ 000pyJOBaHHSI.

[Ipou3BOANTE BBIUHUCIACHUS O
XUMHUYECKUM YpaBHEHUSIM.
VYyacTBOoBaTh B  COBMECTHOM
paboTe B mape Wwin TpyIie.
BrictpauBath pa3BEPHYTHIE
MUCBMEHHBIE U YCTHBIE OTBETHI C OMOPOH
Ha wuwHpoOpMaNUi0 U3 ydyeOHWKA U
CIOpPaBOYHBIX  MAaTepHajoB, TPaMOTHO
HCIOJIb30BaTh W3YYEHHBIM IOHATHUHBIN
anmnapar Kypca XUMHH

(]
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JIOJTM BBIXOZA TIPOAYKTA PEAKIHH

Hroro no pasneny 20

Paznen 4. Xumus u okpysKarommas cpena

41 Xumus u 3

OKpyKaromas cpea

BemectBa u Marepuainsl B OBCEIHEBHOW JKU3HH YEIOBEKA.
bezomacHoe WCHONIB30BaHME BELIECTB M XUMHUYECKUX
peakuuii B ObITy. [lepBas moMoIbs NPH XMMUYECKHX 0XKOTaxX
U OTPABJICHUSAX. XHUMUYECKOE 3arpsi3HEHHE OKpYXKaroulei
cpenbl (TpenenbHast AOMyCTUMas KOHIIGHTPAaIWs BEIIECTB.
Pomp XxumMuM B pEIICHHM OKOJOTHYECKHX MpoOIeM.
Xumuueckuti sxcnepumenm:

Jemoncmpayuu:

N3yuenne o0pa3lioB MaTepuanaoB (CTEKNIO, CIIaBBl METAIIOB,
MOJIMMEPHbIE MaTepHaIbl)

XapakTepuzoBaTth  POJib
pasnuuHbIX  cdepax
JIOJIe,  OCHOBHBIC  BemlecTBa U
MaTepHayibl, IMPUMEHIEMblE B JKH3HH
COBPEMEHHOT'0O YeJIOBEeKa.

OOBsCHATE  yCIOBHS  0€30MacHOTO
UCIIONB30BAHMS BELIECTB U XUMUYCCKUX
peaxmuii B OBITY.

XUMHHU B
JACATCIbHOCTU

AHanu3upoBaTh u KPUTUYECKH
OIICHUBATh HWH(POPMAIIUIO O BIHSHUU
MIPOMBILIJIEHHOCTH, CeJbCKOro
X03filCTBa, TpaHCHoOpTa W JAp. Ha

COCTOSIHHE OKPY’KAIOIIEH Cpebl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIb IpU
XUMHYECKHX OXKOTaX W OTPaBICHUSIX.
[MpuanMmate yuyacTHe B  OOCYKACHHH
npoOJieM XMMUYECKOH M 3KOJIOTHYECKON
HaIpaBJIeHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO TO3HMIHUIO IO TpobieMe n
Ipeaarath BO3MOXKHBIE IyTH €&
pemeHus

bubanoTeka HOK
https://m.edsoo.ru/7f41837
C
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8 kiacce

IHoypouHoe miIaHupoBaHUEe Y4eOHOT0 npeaMeTa « XuMun»

n/n

Tema ypoka

KonuuectBo yacoB

BCE€TO

KOHTPOJIbHBIE|IPAKTHYCCKHE
paboTsl paboTsI

Buns! nestenbHOCTH 0 POPMUPOBAHKIO (HDYHKIIMOHATBHON rPaMOTHOCTH
obygaromuxcsa™

Jara

[Ipenmer xumuu. Bemectsa

[TpuMEHUTE COOTBETCTBYIOLINE €CTECTBEHHOHAYUYHBIC 3HAHUS IS OOBSCHEHUS
SIBJICHUSI OPUEHTUPOBAThCS B Pa3JIMUHBIX HCTOYHHMKAX HHQpOpMaIuu (TEKCTe
y4eOHOTo 1mocoOust, HayJHO-TIONYJSIPHOH ruTepaType, OMOIOTHYECKUX CIOBAPSIX
U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHeTE), aHAIM3UPOBATH
nH(pOpMALHUIO Pa3INYHBIX BUJIOB M ()OPM NPEACTABICHUS, KPUTHIECKU OLICHHBATh
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

IIpespaienue Bemects. Poib
XMMUH B JKH3HH YEJIOBEKA.
Kpatkwuii ouepk uctopumu.

[IpUMEHUTH COOTBETCTBYIOILIME €CTECTBEHHOHAYUYHbIE 3HAHUS Ul OOBSCHEHHS
SIBJICHUS] OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHMKAX HH(popmanmu (TeKcTe
yueOHOro 1nocoOus, Hay4HO-NOMYJIIPHON JIUTEpaType, OHOJIOTMYECKUX CIIOBapsX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B MIHTepHETe), aHAIN3UPOBaTh
nH(pOpMannIo pa3IMIHBIX BUJOB U ()OPM IPEICTABICHHS, KPUTHYECKH OLIEHUBATh
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.

I[ICX3. .. Menneneesa.
3naku X5

[IpuMeHHTh COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHBIC 3HAHUS I OOBSCHEHUS
SIBJICHUSI OPHUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX WH(OpMAINU (TEKCTe
yueOHOro nocoOus, Hay4YHO-NIOMYJIIPHON JINTEPAType, OMOJIOTHYECKUX CIIOBApSX
1 CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHATM3UPOBATH
nH}pOpManUIO pa3IMUHBIX BUJIOB M (POPM MPEICTABICHHS, KPUTHIECKU OLIEHUBAThH
€€ I0OCTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

XuMudeckue GopMyJIbl.
OTHOCHUTEIbLHAS aTOMHAs U
MOJIEKYJISIPHAST MaCChI.

[IpuMeHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIE 3HAHUS AN OOBSICHEHUS
ABJICHHUS OPWUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(popManmuu (TeKcTe
y4eOHOro 1mocoOus, Hay4HO-TIOMYJIIPHOW JIUTEpaType, OMOIOrHYECKUX CIIOBapsX
1 CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B MIHTEepHeTE), aHaIM3HUpOBAThH
MHGOPMALINIO PA3TIMYHBIX BUAOB U (HOPM MpeICTaBICHIS, KpUTUIECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HENIPOTUBOPEUUBOCTD.




Ponb duznueckux n
XMMHUYECKHX IPOLIECCOB B
MIPOM3BOJICTBEHHOI
JesITeIbHOCTH pernona’

[IpUMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYUYHbIE 3HAHUS ISl OOBSICHEHUS
SIBJICHUSI OPUEHTUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HHQopManuu (TeKcTe
y4e0HOTO 1MoCco0us, HayIHO-TIOMYIISIPHON JIUTEpaType, ONOIOTHIECKUX CIIOBAPSIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VIHTepHeTE), aHaIM3UpOBaTh
nH(pOpMaNHUIO Pa3IMYHBIX BUJIOB M ()OPM NPE/ICTABICHHS, KPUTHIECKU OLICHUBAThH
€€ JOCTOBEPHOCTh U HETNPOTHBOPEUUBOCTb.

Paznen 2. Ctpoenue aroma.
Ilepuoguueckuii 3aKk0H U
TeprouIecKasi CucTeMa
XuMU4Yeckux 3nemerTos [1.1.
Menneneesa

IIpuMEeHUTE COOTBETCTBYIOIINE E€CTECTBEHHOHAYYHBIC 3HAHUS IJISI OOBSCHEHUS
SIBIICHUSI OPHUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(popMmMannu (TEKcTe
yueOHOro 1mocoOus, Hay4HO-NOMYJIIPHON JINTEpaType, OHMOJIOTHYECKUX CIIOBapsX
U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHeTe), aHaIN3UpOBATH
nH(pOpManNIo pa3INYHBIX BUIOB U ()OPM NPEACTABICHHS, KPUTHIECKH OLICHUBAThH
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

ATOMBI XUMHYECKHUX
251eMeHTOB. OCHOBHBIE
CBEJICHUS O CTPOSHHU aTOMOB.

[TpuMEHUTE COOTBETCTBYIONINE E€CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSICHEHUS
SIBJICHUSI OPUEHTUPOBAThCS B Pa3JIMUHBIX HCTOYHHMKAX HHQpOpMaIuu (TEKCTe
y4eOHOro 1MocoOust, HayqHO-TIONYJISIPHOH JHUTepaType, ONOIOTHYECKHX CIOBapsX
U CIIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIM3UpOBaThH
UH(OPMALIUIO PA3JIMYHBIX BUJOB M (JOPM MPE/CTABICHHS, KDUTHYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

M3oTomnsl.

[IpuMeHHTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIC 3HAHUS A OOBSCHEHHS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HH(popmanmu (TeKcTe
yueOHOro 1mocoOus, Hay4HO-NOMYJIIPHON JIUTEpaType, OMOIOTHYECKUX CIIOBAPSX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTepHeTe), aHAIN3UPOBATh
nH(pOopMannIo pa3IMIHBIX BUJOB U ()OPM NPECTABICHHS, KDUTHYECKH OLIEHUBATh
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.

CrpoeHue 371eKTPOHHBIX
000JI04eK .

[IpuMEeHUTb COOTBETCTBYIOLINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SIBIICHUSI OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HH(OpManuu (TEKCTe
y4ebHOTO 1mocobus, HayYHO-TIOMYJISIPHON JINTepaType, ONOJIOTHYECKIX CIOBAPSIX
U CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3aX HaHHBIX, B MIHTepHETE), aHATH3UPOBATh
WHPOPMALIUIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHISI, KPUTUICCKH OLICHIBATh
e€ TOCTOBEPHOCTh M HENPOTHBOPEUHBOCTb.

HepnounquKaﬂ cucreMa
XNUMHUYCCKHUX DJICMCHTOB 1

[TpuMEeHUTb COOTBETCTBYIOLIME €CTECTBEHHOHAYUHBIE 3HAHUS IJIsI OOBSCHEHUS
SBJICHUSI OPHUECHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(MOpPMALMH (TEKCTE
y4eOHOro 1nocoOus, Hay4HO-NIOMYJIIPHOW JIUTEpaType, OMOJOrHYECKUX CIOBapsX
U CIpaBOYHHUKAX, KOMIILIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHATM3UPOBATh




CTPOEHUE aTOMOB. YPOK B
uudposoii cpene

nH(pOpMANNIO PA3TMIHBIX BUAOB U ()OPM IIPEIICTABICHNS, KDUTHIECKH OLICHUBATh
e€ TIOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

10.

Wonnas cBsa3b

IIpuMEeHUTE COOTBETCTBYIOLINE ECTECTBEHHOHAYUYHBIC 3HAHUS OIS OOBSCHEHHS
SIBIICHUSI OPUECHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(popmanmu (TeKcTe
y4eOHOro 1mocoOus, Hay4HO-TIOMYJIIPHOW JIUTEpaType, OMOJOrHYECKUX CIOBapsX
U CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHETE), aHATN3UPOBaThH
nH(pOpManNIo pa3TNIHBIX BUAOB U ()OPM MPEICTABICHHS, KDUTUIECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

11.

KoBanenTnas cBsa3b

[IpUMEHUTh COOTBETCTBYIOILIME €CTECTBEHHOHAYUHbIE 3HAHUS Ul OOBSCHEHUS
SIBIICHUSI OPHUEHTHUPOBAThCA B PA3IMUYHBIX HCTOYHHMKAX HH(OpMAannu (TEKCTe
yueOHOro nocoOus, HayYHO-NOMYJIIPHON JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSX
U CTIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B IHTepHeTE), aHAIM3UPOBATh
nH(pOpManNIo pa3INYHBIX BUIO0B U ()OPM MPEACTABICHUS, KPUTHIECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HENPOTHBOPEYHBOCTb.

12.

Metannnaeckas CBI3b

[IpuMeHUTh COOTBETCTBYIOIINE E€CTECTBEHHOHAYUYHBIC 3HAHUS [UI1 OOBACHEHMSA
SIBJICHHSI OPUEHTHPOBATHCS B PAa3IMYHBIX HCTOYHMKaX HH(popMauuu (TeKcTe
y4eOHOTo 1MocoOus, HayYHO-TIOMYJIIPHON JINTEpaType, OMOJIOTHYECKNX CIIOBApPSAX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTE), aHATM3UPOBATh
UH(OPMALIUIO PA3IMYHBIX BUJOB M (JOPM MPE/CTABICHHs, KDUTHYECKH OLIEHUBATh
€€ 0OCTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

13.

O00061eHme 10 TeEME: KATOMBI
XUMHYECKUX DIIEMEHTOBY

0,5

[IpuMeHUTh COOTBETCTBYIOIIHE ©CTCCTBEHHOHAYYHBIC 3HAHHS IS OOBSCHEHHUS
SIBIICHUSI OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWH(opMammu (TEKCTe
y4ebHOTO 1mocobus, HayYHO-TIOMYJISIPHON JINTepaType, ONOJIOTHYECKIX CIOBAPSIX
U CIIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHeTE), aHAIHM3UPOBAThH
WHPOPMALIUIO Pa3ITHYHBIX BUIOB U (HOPM MPEICTABICHISI, KPUTUICCKH OLICHIBATh
e€ TOCTOBEPHOCTh M HENPOTHBOPEUHBOCTb.

14,

Konrponbnas padora Nel
" ATOMBI XUMHYECKHX
3JIEMEHTOB"

0,5

AHaJ’II/BI/IpOBaTB, HUHTEPIIPETUPOBATL AAHHBIC U JICJIaThb COOTBETCTBYIOLINC
BBIBO/JIBI.

BcnoMauTE M TMPUMEHNUTH COOTBETCTBYIOINEC €CTECCTBECHHOHAYYHbBIC 3HAHUA.

BEBISBIATE CBSI3b MEXAY MPOYUTAHHBIM W COBPEMEHHON PealbHOCTHIO.




Hcnonp3oBath I/IH(i)OpMaHI/IIO 3 TCKCTa

15.

HpOCTLIe BCHICCTBA MCTAaJlJIbl

[IpUMEHUTH COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIC 3HAHUS JJIsI OOBSCHEHHS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HH(opMmanuu (TeKcte
y4e0HOT0 1MoCco0Hs, HaydIHO-TIOMYIISIPHON TUTEpaType, ONOIOTHUECKUX CIIOBAPSIX
U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHaTU3UpOBaTh
nH}pOpMaNHUIO pa3IMYHBIX BUJOB U ()OPM NPEICTABICHHS, KDUTHYECKH OLICHUBATh
€& JIOCTOBEPHOCTb M HETPOTUBOPSUHBOCTb.

16.

IIpocTeie BemecTBa -
HEMETaJLIbI

[IpuMEHUTH COOTBETCTBYIONINE ECTECTBEHHOHAYUYHBIC 3HAHUS A OOBSCHEHHS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopmanuu (Tekcte
yueOHOro mocoOus, Hay4HO-NIOMYJIIPHOW JIUTEpaType, OMOJOrHYECKUX CIOBapsX
U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHeTE), aHaTN3UpOBaTh
nH(pOpPMALHUIO Pa3IMYHBIX BUJOB U ()OPM MPECTABICHHS, KDUTHYECKH OLIEHUBATh
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTD.

17.

KommaectBo BC€IICCTBA - MOJIb
KaK €IMHUIIa U3MCPEHUA
BCIICCTBA

[IpUMEHUTH COOTBETCTBYIOILIME €CTECTBEHHOHAYUHbIE 3HAHUS Ul OOBSCHEHUS
SIBIICHUSI OPHUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(popManmu (TeKcTe
y4eOHOTo 1ocoOus, HayYHO-TIOMYJIIPHON JINTEpaType, OMOJIOTHYECKNX CIIOBApPSAX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTEpHeTe), aHAIM3UPOBATh
UH(OPMALIUIO PA3TMYHBIX BUJOB M (JOPM MPECTABICHHS, KDUTHYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

18.

BrinonHenue ynpaxxHeHUH.
Pemenne 3a1a4 Ha TeMy
«Moub».

[IpuMeHHTh COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHBIC 3HAHUS I OOBSCHEHUS
SIBIICHUSI OPHUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX WHQOpMAaInU (TEKCTe
y4eOHOTo 1MocoOus, HayYHO-NIOMYJIIPHON JINTEPAType, OMOJIOTHYECKNX CIIOBApPSAX
U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTEepHeTe), aHAIM3UPOBATh
nH}OpMannIO pa3IMuHBIX BUJOB U ()OPM IPEJICTABICHHS, KPUTHIECKH OLIEHUBATH
€€ 0CTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

19.

O000111eHE, CHCTEMATH3ALIMS
3HaHui 1o Teme "IIpocTrie
BeriecTra'

[IpuMEeHUTb COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIE 3HAHUS IJIsI OOBSCHEHUS
ABJICHHUS OPWUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WH(popManmuu (TeKcTe
y4ebHOTO 1Mocobus, HayYHO-TIOMYJISIPHON JINTepaType, OMOTIOTHYECKIX CIOBAPSIX
U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MHTepHeTe), aHamu3upoBaTh
WHGOPMALINIO PA3TIMYHBIX BUAOB U (HOPM IpEACTaBICHIS, KPUTUIECKH OLIEHUBATH
€€ JI0CTOBEPHOCTh U HENPOTHUBOPEUUBOCTD.




20.

Kontpomnsnas padota No2
"[IpocTsle BemecTBa"

0,5

AHaJ’II/I?;I/IpOBaTLv, HUHTEPIIPECTUPOBATL AAHHBIC U JCJIaTh COOTBCTCTBYIOLIUC
BBIBOJIbBI.

Bcemomuuts n TIPUMEHUTH COOTBETCTBYIOIINE €CTECTBECHHOHAYYHBIC 3HAHUA.
BhISIBIATE CBS3b MCKAY NMPOUYUTAHHBIM U COBpeMeHHOﬁ PCAJIBbHOCTBIO.

Hcnons3oBathe HHGOpMANNIO U3 TEKCTA

21.

CTCIICHb OKHCIICHHA.
BI/IHapHLIe COCIMHCHUA

[IprMeHUTh COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHBIC 3HAHUS I OOBSCHEHUS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopMmanuu (Tekcte
yueOHOro 1mocoOus, Hay4HO-NOMYJIIPHOW JIUTEpaType, OHOJOrHYECKUX CIOBapsX
1 CTIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3aX HaHHBIX, B MIHTepHETE), aHAIHM3HUpPOBAThH
WHPOPMALIUIO PAa3TIMIHBIX BUIOB U (HOPM MPEICTABICHIS, KPUTHICCKH OLICHIBATh
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

22.

BI/IHapHHe COCAUHCHUA -
OKCHJBI U JIETYUHC
BOAOPOJAHBIC COCAMHCHUSA

[IpUMEHUTh COOTBETCTBYIOILIME €CTECTBEHHOHAYUHbIE 3HAHUS JUISi OOBSICHEHUS
SIBIICHUSI OPHUEHTHUPOBAThCA B PA3IMUYHBIX HCTOYHHMKAX HH(OpMAaInu (TEKCTe
y4eOHOro 1MocoOust, HayqHO-TIOMYJSIPHOM ruTepaType, OHOIOTHYECKUX CIOBAPSIX
U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B MIHTEpHeTe), aHATM3UPOBATh
UH(OPMALIUIO PA3IMYHBIX BUJOB M (JOPM MPE/CTABICHHS, KDUTHYECKH OLIEHUBATh
€€ OCTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

23.

OcHoBauud. Ypok B IH(pOBOH
cpere.

[IpuMeHHTh COOTBETCTBYIOIINE E€CTECTBEHHOHAyUYHBIC 3HAHUS [UI1 OOBACHEHMS
SIBJICHUSI OPHUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HH(pOpManmu (TeKcTe
y4eOHOTo 1MocoOus, HayYHO-TIOMYJIIPHON JINTEpaType, OMOJIOTHYECKNX CIIOBApPSX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTEpHeTe), aHAIM3UPOBATh
UH(OPMALIUIO PA3IMYHBIX BUJOB M (JOPM MPE/CTABICHHS, KDUTHYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEIIPOTUBOPEUYUBOCTD.

24.

Kucnotsl. Ypok B nugpoBoii
cpene.

[IpuMEeHUTb COOTBETCTBYIONIME €CTECTBEHHOHAYUYHBIE 3HAHUS ISl OOBSCHEHHS
ABJICHHUS OPWUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(popManmuu (TeKcTe
y4ebHOT0 1mocodusi, HayIHO-TIOMYJIIPHON TUTEepaType, OMOJIOTHYECKHX CIOBapsIX
U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHaIM3upoBaTh
nH(pOpMaNNIO pa3IMYHBIX BUJOB U ()OPM NPEJCTABICHHS, KPUTHYECKH OLIEHUBATh
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.

25.

Comn |

ITpuMeHUTE COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS AL OOBSICHEHHSA
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HHpopMmanuu (Tekcre
y4eOHOro ocoOusi, Hay4HO-TIOIYJISIPHOM JINTEpaType, OMOJIOTMYECKUX CIIOBapsX




U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B MIHTepHeTE), aHaIM3UpOBATh
nH(OpPMALUIO Pa3INYHBIX BUOB M ()OPM IPE/ICTABICHHS, KPUTHYECKH OLIEHHBATh
e€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

Comnu

[IpUMEHUTb COOTBETCTBYIOIIME €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSICHEHUS
SIBJICHUS] OPUEHTHUPOBAThCS B Pa3JIMUHBIX HCTOYHHMKAX HHQpOpMaIuu (TEKCTe
y4e0HOTO 1MoCcCoOHs, HayJIHO-TIOMYIIPHON JIUTEpaType, OMOIOTHIESCKUAX CIOBapPSIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MIHTepHeTe), aHaIM3UpOBaThH

26. HH(POPMAIIUIO PA3THYHBIX BUOB U (DOPM IpeCTaBICHUS, KDUTHYCCKH OIICHUBATh
e& JIOCTOBEPHOCTb H HENPOTUBOPEUHBOCTb.
27.| AwmopdHble n [IpUMEHUTH COOTBETCTBYIOIINE CCTECTBCHHOHAYYHBIC 3HAHHS IS OOBSICHEHHS
KPHUCTaJUTMYECKUE BEIECTBA. SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopMmanuu (Tekcte
3aKoH MMOCTOSHCTBA COCTaBa yueOHOro 1mocoOus, Hay4HO-NIOMYJIIPHON JIUTEpaType, OHOJOrHYECKUX CIOBapsX
BCIIECTBA U CIIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JMaHHbIX, B HTepHETE), aHATU3UPOBATh
HH(OPMALINIO PA3INYHBIX BUAOB M (POPM MPEICTaBICHUS, KPUTHYCSCKH OLICHUBATD
€€ I0OCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.
YucTele BeLecTBa U CMECH B [TpUMEHUTb COOTBETCTBYIOLIME ECTECTBEHHOHAYUHbIE 3HAHUS JJIsI OOBSCHEHUS
npupoje SIBJICHHSl OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHOpOpMamuu (TeKcTe
y4eOHOT0 MOCOOUsI, HAYIHO-TIOMYJIAPHOM JTUTEepaType, GHOJOrHYSCKUX CIOBapsX
U CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
28. UH(OPMALIUIO PA3IMYHBIX BUIOB M (JOPM MPENCTABICHHS, KPUTHYECKH OLIEHUBATh
€€ JIOCTOBEPHOCTb U HENPOTUBOPEUHBOCTb.
29.| '"IlpuMeHeHHE pa3THYHBIX [IpUMEHUTD COOTBETCTBYIOIIUE ECTECTBCHHOHAYYHBbIC 3HAHHS MU OOBSICHEHHS
KJ1aCCOB BCUIECTB B ABJICHHUS OPWUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(popManmuu (TeKcTe
TPOU3BO/ICTBEHHO y4eOHOro 1mocoOus, Hay4HO-TIOMYJIIPHON JINTEPaType, OMOIOTHYECKUX CIIOBAPSAX
ACATCILHOCTH PETHOHA, U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX NaHHbBIX, B VIHTepHeTe), aHaIM3UPOBaTh
SHA9MUMOCTD OTIpEACTICHIA UH(OPMALMIO PA3IUYHBIX BUIOB U (OPM IIPECTABIECHHUS, KDUTUIECKH OLIEHUBATE
COCTaBa BEMECTS H CMeCeH” €€ JI0OCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTb.
30.| Brruncienne MaccoBoii 1051 [IpUMEHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYUYHbIE 3HAHHUS ISl OOBSCHEHHS

BEIIECTBA B PACTBOPE TI0
M3BECTHOM Macce
PacTBOPEHHOTO BEILIECTBA

SIBJICHUS] OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HH(opmanuu (Tekcre
y4eOHOro 1mocoOus, Hay4HO-IIONYJIIPHOW JIUTEpaType, OMOJOrHYECKUX CIOBapsX
U CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATM3UPOBATh




nH(pOpMaNNIO pa3IMIHBIX BUAOB U ()OPM NPEACTaBICHNS, KDUTHUECKH OLICHUBATh
e€ TIOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

31.| BupryanbHas s5KCKypcus [IpuMEHUTH COOTBETCTBYIOLIME €CTECTBEHHOHAYUYHBIE 3HAHUS IJISI OOBSCHEHHS
"CocraBneHne 1 IPUMEHEHNE SIBIICHUSI OPHUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(popmMannu (TEKcTe
3aa4 ¢ MPOU3BOACTBEHHBIM y4eOHOro 1mocoOus, Hay4HO-NIOMYJIIPHON JINTEpaType, OMOJIOTHYECKUX CIIOBAPSX
n
CONCPKAHNEM U CIPaBOYHHMKAX, KOMITIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHATH3UPOBATh
nH(pOpMaNNIO pa3INYHBIX BUIO0B U ()OPM MPEACTABICHHS, KPUTHICCKU OLICHUBATh
€€ JOCTOBEPHOCTh U HETIPOTHBOPEYUBOCTb.
32.| OO6obueHune, cucreMaTu3anus [IpUMEHUTb COOTBETCTBYIOILIME ECTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSCHEHUS
3HaHMH [0 TeMe SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopmanuu (Tekcte
y4eOHOro 1mocoOust, HayIHO-TIOMYJSIPHOM JInTeparype, OHOJIOTHYECKUX CIIOBAPAX
U CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax daHHbBIX, B MIHTepHeTe), aHAIM3UpOBaThH
nH(pOpMaLUIO Pa3IMYHBIX BUJOB U ()OPM MPECTABICHHS, KDUTHYECKH OLIEHUBATh
€€ JOCTOBEPHOCTh U HETPOTHBOPEYNUBOCTb.
33.| KonrponsHas paborta Ne3 05 AHanu3upoBaTh, HHTEPIPETUPOBATH JTAHHBIC M JENaTh COOTBETCTBYIOIHUC
CoennHEeHNS! XUMUYECKIX BBIBOJIB.
JJIEMEHTOB
BcnoMHHTb M IPUMEHHUTH COOTBETCTBYIOLIHME €CTECTBEHHOHAYUHbBIE 3HAHUSI.
BBISIBISITE CBSI3b MEX/1y NPOYMTAHHBIM H COBPEMEHHOMN PEabHOCTBIO.
Hcnons3oBaTth HHGOpMANUIO U3 TEKCTA
34.| ®uznueckue sIBICHUS B XUMHHU [IpuMeHUTb COOTBETCTBYIOIINE €CTECTBEHHOHAYUYHBIE 3HAHUS ISl OOBSCHEHUS
SIBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HWH(pOpMaLUH (TEKCTe
yueOHOro 1mocoOus, Hay4HO-MOMYJISIPHOH JINTEpaType, OHOJIOTHYECKUX CIIOBApSX
U CIIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHaTM3UpOBaTh
nH(pOpMAINIO Pa3IUYHBIX BUJOB U ()OPM IPECTABICHHS, KDUTHYECKH OLIEHUBATh
€€ JI0OCTOBEPHOCTh U HENPOTHBOPEUYHUBOCTb.
35.| TlpusHaku u ycioBus [IpUMEHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYUYHbIE 3HAHUS ISl OOBSCHEHHS

MIPOTEKaHUA XUMHNYCCKUX
peaxui.

SIBJICHUS] OPHUEHTHUPOBAThCS B PAa3IMYHbIX HCTOYHHMKAX HHPOpMANMU (TEKcTe
y4eOHOro 1mocoOus, HayYHO-NIOMYJIIPHON JINTEpAType, OMOJIOTHYECKUX CIIOBAPSX
1 CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B IHTEepHETE), aHATM3UPOBATh
nH(pOpMaNNIO Pa3INYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTHICCKU OLICHUBATh
€€ T0OCTOBEPHOCTb U HENPOTUBOPEUHUBOCTb.




36.

XYUMUYECKUE YPaBHEHUS
peakuuii pa3ioxKeHus u
PEaKIUK COeTUHEHUS

[IpuMEHUTb COOTBETCTBYIOLINE ECTECTBEHHOHAYUYHBIE 3HAHUS JJISI OOBSCHEHHS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopmanuu (Tekcte
y4e0HOTO 1MoCo0Hs, HayIHO-TIOMYIISIPHON TUTEpaType, ONOIOTHUECKIX CIIOBAPSIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VHTepHeTE), aHAIM3UpOBATh
nH}pOpMaNHUIO pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHS, KDUTHYECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HETNPOTHBOPEUUBOCTb.

37.

XUMUYECKUE YPABHEHUS
peaknuii 3amenieHus 1 oOMeHa

ITpuMEeHUTE COOTBETCTBYIOLINE E€CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSICHEHUS
SIBIICHUSI OPHUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHGPOpMAnmu (TEKCTe
y4eOHOro nocoOus, HayYHO-MOMYJISIPHOM JTMTEpaType, OMONIOTHUECKUX CIIOBAPSX
U CIIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIM3UpOBATH
nH(pOpMaNNIO pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

38.

Tume! XUMHUYECKUX peakunun

[IpuMEHUTH COOTBETCTBYIONINE ECTECTBEHHOHAYUYHBIC 3HAHUS AL OOBSCHEHHS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopMmanuu (Tekcte
y4eOHOro 1mocoOust, HayIHO-TIOMYJSIPHOM JInTeparype, OHOIOTHYECKUX CIIOBAPAX
U CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHaIN3UpPOBAThH
UH(OPMALIUIO PA3IMYHBIX BUIOB U ()OPM MPENCTABICHHS, KDUTHYECKH OLIEHUBATh
€€ OCTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

39.

BrlnosiHeHUE ynpaXxHEHUH 110
XMMHUYECKHM ypaBHEHUSIM

[IpuMeHHTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIC 3HAHUS I OOBSCHEHUS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HH(popmanmu (TeKcTe
yueOHOro 1mocoOus, Hay4HO-NOMYJIIPHON JIUTEpaType, OMOJOrHYECKUX CIOBapsX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTepHeTe), aHAIM3UPOBAThH
nH(pOopMannIo pa3IMIHBIX BUJOB U ()OPM NPECTABICHHS, KDUTHYECKH OLIEHUBATh
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.

40.

Pemenue pacueTHsIX 3aJa4 Ha
BBIUUCIICHUE [0 XUMUYECKUM
YpaBHEHHSIM

[IpuMEeHUTb COOTBETCTBYIOIINE €CTECTBEHHOHAYUHBIE 3HAHUS Ul OOBSICHEHUS
SIBIICHUSI OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWH(oOpManuu (TEKCTe
y4ebHOTO 1mocobus1, HayYHO-TIOMYJISIPHON JINTepaType, ONOIOTHYECKIX CIOBAPSIX
U CIIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHeTE), aHAIH3UPOBATh
WHPOPMALIUIO PA3ITHYHBIX BUIOB U (HOPM TpEICTABICHISI, KPUTUICCKH OLICHIBATh
e€ TOCTOBEPHOCTh M HENPOTHBOPEUHBOCTb.




O00011eHNE 3HAHUH 10 TEME
«V3MeHeHus, TPOUCXOIAIIUE C

[IpUMEHUTb COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS Uil OOBSICHEHUS
SIBJICHUSI OPUEHTUPOBAThCS B Pa3JIMUHBIX HCTOYHHMKAX HHQpOpMaIuu (TEKCTe
y4e0HOT0 1MoCcoOus, HayJIHO-TIOMYIIPHOHN JIUTEpaType, OHOIOTHISCKUAX CIOBApPSIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHeTe), aHAIM3UPOBATD

41.| BemecTBaMM» nH(pOpMaNHUIO Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUsI, KpUTHYECKU OLICHUBATh
e€ TIOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.
42, 0,5 AHanu3npoBaTh, HHTEPIPETUPOBATH JAHHBIC M JEIAaTh COOTBETCTBYIOIHUC
BBIBOJIBL.
BcnoMHHTB M IPUMEHHUTH COOTBETCTBYIOLIME €CTECTBEHHOHAYYHbIE 3HAHMSI.
Kontponpras padota Ne 4 o
Teme «M3smMenenus, BEISBIATE CBSI3b MEXKIY MPOYUTAHHBIM H COBPEMEHHON pEalbHOCTBIO.
MIPOUCXOAIINE C BEIECTBAMHU
Hcnonp3oBaTh HHGOpMALIUIO U3 TEKCTA
43. 0,5 AHanmu3upoBaTh, HHTEPIPETHPOBATh JaHHBIE U AETaTh COOTBETCTBYIOIIUE
BBIBOJIBI.
o
Ipakririeckas pabora Nel. BcnoMHATS M IPUMEHHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbBIE 3HAHNSI.
[Tpuems! oOpamenus ¢
11abopaTOpHBIM BBIABIATE CBSA3b MEXAY NIPOUUTAHHBIM U COBPEMEHHOM PEAIbHOCTHIO.
000pyI0BaHHEM
Hcnons3oBaTth HHGOpMANUIO U3 TEKCTA
0,5 AHanmu3upoBaTh, HHTEPIPETHPOBATH JAHHBIE U JETaTh COOTBETCTBYIOIIHE
BBIBOJIBI.
IIpak. pabora Ne2,
BcnoMHATS M IPUMEHHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHBIE 3HAHNSI.
HaGuronenue 3a ropsimeit BhISBIATE CBSI3b MEXAY IPOYUTAHHBIM U COBPEMEHHON PEaIbHOCTBIO.
44.| cBedxoit
Hcnonp30BaTh HHGOPMAIHIO U3 TEKCTa
45, 0,5 AHanu3upoBaTh, HHTEPIPETUPOBATH JITAaHHBIC M JIeJIaTh COOTBETCTBYIOIUE

IMpakTryeckas padora Ne 3
" AHAQJTH3 TTOYBBI ¥ BOIGI"

BBIBO/JIBI.
BcnoMauTE M TMPUMEHNUTH COOTBETCTBYIOINEC €CTECCTBECHHOHAYYHbBIC 3HAHUA.

BE1BISITE CBSI3B MCKAY NPOUYUTAHHBIM U COBpeMCHHOﬁ PCaIbHOCTBIO.




Hcnonbs3oBaTh HHGOpMALIUIO U3 TEKCTA

0,5 AHanu3upoBaTh, HHTEPIPETUPOBATH JITAHHBIC M JIeJIaTh COOTBETCTBYIOIUC
BBIBOJIBI.
BcnoMHATS M IPUMEHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHNS.
ITpakTryeckas pabora Ne 4
Hpu3Hakn XUMHYECKUX BEBISBIATE CBSI3b MEXIY MPOYUTAHHBIM M COBPEMEHHON PEabHOCTHIO.
46.| peakimit
Hcnonp3oBaTh HHGOpMALIUIO U3 TEKCTA
47. 0,5 AHanu3upoBaTh, HHTEPIPETHPOBATh JAHHBIE U JAETaTh COOTBETCTBYIOIINE
BBIBOJIBI.
IIpaxTieckas pabora Ne 5, BcnoMHATS M IPUMEHHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHBIC 3HAHHS.
IIPUTOTOBJICHNE PACTBOPA
caxapa M pacyeT ero MaccoBou BEISBIATE CBSI3b MEXY MMPOYUTAHHBIM H COBPEMEHHOU pEalbHOCTBIO.
JIOJIN B PacTBOpE
Hcnons3oBaTh HHGOpMANUIO U3 TEKCTA
48.| Tlonsrue o mponecce [IpuMeHHTh COOTBETCTBYIOIINE E€CTECTBEHHOHAYUYHBIC 3HAHUS U1 OOBACHEHMSA
pactBopeHus. PactBopuMocCTh SIBIICHUSI OPHUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManmu (TeKcTe
BEILIECTB B BOJC. YPOK K yueOHOro 1mocoOus, Hay4HO-NIOMYJIIPHON JINTEpaType, OMOJIOTHYECKUX CIIOBAPSIX
1HhpoBoii cpezie. U CPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHAMM3UPOBAThH
nH(pOpMaNNIO pa3IMUHBIX BUJIOB M ()OPM MPEICTABICHHS, KPUTHIECKH OLICHUBAThH
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.
49.| DnexTpoIuTH U [IpuMEeHUTb COOTBETCTBYIOIINE €CTECTBEHHOHAYUHBIC 3HAHUS ISl OOBSICHEHUS
HE3JIeKTpoJUTHL [loHsATHE 00 SIBJICHHSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(popMmanuu (TeKcre
3NIEKTPOTHTHYCCKOH y4eOHOro 1mocoOus, Hay4YHO-IIOITYJISIPHOH JIMTepaType, OMOJIOTHYECKHUX CIIOBAPSX
Aucconnann U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEpHETE), aHAIN3UpPOBAThH
nH(pOpMAIHIO Pa3IMUHBIX BUIOB U ()OPM MPEICTABICHUSI, KPUTHIECKH OLICHUBATH
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.
50 OCHOBHBIE TOJIOKEHHS TEOPHH [IpuMEeHUTb COOTBETCTBYIOLIME E€CTECTBEHHOHAYUHBIE 3HAHUS JUISI OOBSICHEHUS

3HeKT‘pH‘leCKOﬁ Jucconmuanuun

SIBIIEHUS OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHWKAX HH(pOpManuu (TEeKCTe
y4ebHOTO 1mocobus, HayYHO-TIOMYJIIPHON JINTepaType, OMOTIOTHYECKIX CIOBAPSIX
U CIIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTE), aHAIM3UPOBATh
WHGOPMALINIO PA3TTMYHBIX BUAOB M (HOPM IpEACTaBICHIS, KPUTHIECKH OLICHUBATH
e€ TOCTOBEPHOCTh M HENPOTHBOPEUHBOCTb.




Sl

Honnsie YpaBHCHUA

[IpuMEHUTb COOTBETCTBYIOLINE ECTECTBEHHOHAYUYHBIE 3HAHUS JJISI OOBSCHEHHS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopmanuu (Tekcte
y4e0HOTO 1MoCo0Hs, HayIHO-TIOMYIISIPHON TUTEpaType, ONOIOTHUECKIX CIIOBAPSIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VHTepHeTE), aHAIM3UpOBATh
nH}pOpMaNHUIO pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHS, KDUTHYECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HETNPOTHBOPEUUBOCTb.

52.

Honnble ypaBHEHUS

ITpuMeHUTE COOTBETCTBYIOLINE E€CTECTBEHHOHAYYHBIC 3HAHMA U1 OOBSICHEHUS
SIBIICHUSI OPHUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHGPOpMAnmu (TEKCTe
y4eOHOro nocoOus, Hay4YHO-TOYJISIPHOM JTUTEpaType, OMOIOTHUECKHX CIIOBAPSIX
U CIIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIM3UpOBATH
nH(pOpMannIo pa3IMYHBIX BUJOB M ()OPM MPEACTABICHUS, KPUTHIECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

53.

Kucnotsl, nx knaccupukaus
" cBolicTBa B cBeTe TOJ]

[IpuMEHUTH COOTBETCTBYIONINE ECTECTBEHHOHAYUYHBIC 3HAHUS AL OOBSCHEHHS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopMmanuu (Tekcte
y4eOHOro 1mocoOust, HayIHO-TIOMYJSIPHOM JInTeparype, OHOIOTHYECKUX CIIOBAPAX
U CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHAIN3UPOBATH
UH(OPMALIUIO PA3IMYHBIX BUIOB U ()OPM MPENCTABICHHS, KDUTHYECKH OLIEHUBATh
€€ OCTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

54.

OcHOBaHMA, HX
KJaccu(UKaIus CBOMCTBA B
ceere ['OJ]

[IpuMeHHTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHUS AN OOBSICHEHUS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HH(popmanmu (TeKcTe
yueOHOro 1mocoOus, Hay4HO-NOMYJIIPHON JIUTEpaType, OMOJOrHYECKUX CIOBapsX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTepHeTe), aHAIN3UPOBATh
nH(pOopMannIo pa3IMIHBIX BUJOB U ()OPM NPECTABICHHS, KDUTHYECKH OLIEHUBATh
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.

55.

Oxcupl, Knaccuukanus u
CBOMCTBA

[IpuMeHUTb COOTBETCTBYIOLIME €CTECTBEHHOHAYUHBIE 3HAHUS IJIsI OOBSCHEHUS
SIBIICHUSI OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWH(oOpManuu (TEKCTe
y4ebHOTO 1mocobus1, HayYHO-TIOMYJISIPHON JINTepaType, ONOIOTHYECKIX CIOBAPSIX
U CIIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHeTE), aHAIH3UPOBATh
WHPOPMALIUIO PA3ITHYHBIX BUIOB U (HOPM TpEICTABICHISI, KPUTUICCKH OLICHIBATh
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.




56.

Conu B cBete TO/I ux
cBolicTBa. Ypok B 1udpoBoit
cpene.

[IpUMEHUTb COOTBETCTBYIOIIME €CTECTBEHHOHAYUYHBIE 3HAHUS ISl OOBSICHEHUS
SIBJICHUSI OPUEHTUPOBAThCS B Pa3JIMUHBIX HCTOYHHMKAX HHQpOpMaIuu (TEKCTe
y4e0HOT0 1MoCcoOHs, HayJIHO-TIOMYIIPHOHN JIUTEpaType, OMOIOTHIECKAX CIOBAPIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHeTe), aHAIM3UPOBATD
nH(pOpMaNUIO Pa3IMUHBIX BUJIOB U ()OPM NPEICTABICHUS, KPUTHIECKU OLICHUBAThH
€€ JOCTOBEPHOCTh U HETNPOTHBOPEUUBOCTb.

57.

I'enernueckuit psan MmcTuia.
l'enernyeckuil psa HEMeTAILIA.

IIpuMEeHUTE COOTBETCTBYIOIINE E€CTECTBEHHOHAYYHBIC 3HAHUS IJISI OOBSCHEHUS
SIBIICHUSI OPUECHTHPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(popmanmu (TeKcTe
yueOHOro 1mocoOus, Hay4HO-NIOMYJIIPHOW JIUTEpaType, OMOJOrHYECKUX CIIOBapsX
U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHAN3UpPOBATH
nH(pOpMannIo pa3TNYHBIX BUJOB U ()OPM IPEIICTABICHHS, KPUTUIECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

58.

I'enernyeckas cBsi3b MEXKAY
KJIACCAaMHU HEOPraHU4ECKHX
COEIMHEHUH.

[IpuMEHUTH COOTBETCTBYIONINE ECTECTBCHHOHAYUYHBIC 3HAHUS OIS OOBSCHEHUS
SIBJICHUSI OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopMmanuu (Tekcte
y4eOHOro 1mocoOust, HayIHO-TIOMYJSIPHOM JInTeparype, OHOIOTHYECKUX CIIOBAPAX
U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax HaHHbBIX, B MIHTepHeTE), aHAIN3UpPOBAThH
UH(OPMALIUIO PA3IMYHBIX BUIOB U ()OPM MPENCTABICHHS, KDUTHYECKH OLIEHUBATh
€€ OCTOBEPHOCTb U HENPOTUBOPEUHBOCTb.

59.

Knaccuukarust XaMU4eCKux
peakuui.

[IpuMeHHTh COOTBETCTBYIOIIME E€CTECTBEHHOHAYYHBIC 3HAHUS I OOBSCHEHUS
SIBJICHUS] OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHpopmanmu (TeKcTe
yueOHOro nocoOus, Hay4HO-NOMYJIIPHON JIUTEPaType, OMOIOrMYECKUX CIOBapsX
U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B MIHTepHETe), aHAIN3UPOBaTh
nH(pOopMannIo pa3INIHBIX BUJOB U ()OPM IPEICTABICHHS, KPUTHYECKH OLIEHUBATh
e€ TOCTOBEPHOCTh U HENPOTHBOPEUHBOCTb.

60.

OKHCIUTENBHO -
BOCCTaHOBHTEJIbHBIE PEAKIIUU.

[IpuMEeHUTb COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS IJISI OOBSCHEHUS
SIBIICHUSI OPHEHTHPOBATHCS B PANIMYHBIX HCTOYHHKAX HWHPOpPMAIUH (TEKCTE
y4ebHOTo 1mocodusi, HayYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKIX CIIOBapSIX
U CIIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHATM3UpOBATh
WH(POPMALIUIO Pa3IMYHBIX BUIOB U (HOPM IPEICTABICHUSI, KPUTHYCCKH OIICHUBATH
e€ TOCTOBEPHOCTh M HENPOTHBOPEUHBOCTb.

61.

CBoHiCTBa MPOCTHIX BEIIECTB -
MeTaJlIoB B cBeTe TO/]

[TpuMEeHUTb COOTBETCTBYIOLIME €CTECTBEHHOHAYUHBIE 3HAHUS IJIsI OOBSCHEHUS
SBJICHUSI OPHUECHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(MOpPMALMH (TEKCTE
y4eOHOro 1mocoOus, Hay4HO-NOMYJIIPHON JINTEpaType, OMOJOTHYECKUX CIIOBAPSX
U CIpaBOYHHUKAX, KOMIILIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHATM3UPOBATh




nH(pOpMaNNIO pa3IMIHBIX BUAOB U ()OPM NPEACTaBICHNS, KDUTHUECKH OLICHUBATh
e€ TIOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

CBoiicTBa MPOCTHIX BEIICCTB -

[IpuMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYUHbIE 3HAHUS Ul OOBSCHEHUS
SIBICHUSI OPHUEHTHUPOBAThCA B PA3IHUYHBIX HCTOYHHMKAX HH(POpMAmnu (TEKCTe
y4eOHOro 1mocoOus, HayYHO-NIOMYJIIPHON JINTEpaType, OMOJIOTHYECKUX CIIOBApX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B MIHTepHeTe), aHAIM3UPOBATh

62.| nemeramwios B ceere TO/] nH(pOpMaNNIO pa3TNIHBIX BUAOB U ()OPM IPEICTABICHHS, KPUTHIECKH OIICHUBATh
€€ JOCTOBEPHOCTh U HETIPOTHBOPEYUBOCTb.
OGOGLICHNE 1 CHCTEMATH3ALIS [IpuMeHHTh COOTBETCTBYIOIIME E€CTECTBEHHOHAY4YHBIC 3HAHUA 1A OOBACHEHUS
sHaHWi 110 TeMe "PacTBopeHHe. SIBJICHUSI OPUEHTUPOBAThCS B Pa3JIMUHBIX HCTOYHHMKAX HHQpOpMaIuu (TEKCTe
PacTBOpsI. Peakiiu HOHHOTO y4eOHOro 1mocoOust, HayqHO-TIOIYJISIPHOM JHUTepaType, ONOIOTHIECKHX CIOBapsX
00MEHA U OKUCJIUTEIILHO - " CIIpaBOYHUKAX, KOMIBIOTECPHBIX Oazax JaHHBIX, B I/IHTepHeTe), aHaJIM3UpoOBaTh
63.| BOCCTAaHOBHTENHHBIX PEAKLIHUIA nH(pOpMaLUIO pa3IMYHBIX BUJOB M ()OPM NPEICTABICHHSI, KPUTHIECKU OLICHUBATH
€€ JOCTOBEPHOCTh U HETPOTHBOPEYNUBOCTb.
05 AHanu3upoBaTh, HHTEPIPETUPOBATH JTAHHBIC M JENaTh COOTBETCTBYIOIHUC
BBIBOJIBI.
BcnoMHUTE 1 TPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS.
KontponsHas padora Ne 5 o
teme PactBopenne. PacTBopsl. BbIABIATE CBS3b MEXY IIPOUUTAHHBIM U COBPEMEHHOU PEAIbHOCTHIO.
64.| PHO
Hcnons3oBaTth HHGOpMANUIO U3 TEKCTA
0,5 AHanu3npoBaTh, HHTEPIPETUPOBATH JTaHHBIC M JIENIaTh COOTBETCTBYIOIINE
BBIBOJIBI.
BcroMHNTE 1 TPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS.
[IpaxTraeckas pabora Ne 6.
n ~
Honusle peaxuuu. Y cnosus BbIABIATE CBSI3b MEXAY IIPOUUTAHHBIM U COBPEMEHHOM PEAILHOCTHIO.
65.| mnporekanus PO
Hcnons3oBaTth HHGOpMALUIO U3 TEKCTA.
[paktryeckas pabora Ne 7' 0,5 AHaNMU3UpoOBaTh, HUHTEPIPETUPOBATH JIAHHBIE U JIENIATh COOTBETCTBYIOILINE
CBoliCcTBa KHCJIOT, OCHOBAHHI, BBIBOJIBL.
66.| oOKcHUIOB M COJIEH.

Bcnomuuts n NPUMCHUTH COOTBETCTBYIOUINEC €CTCCTBCHHOHAYYHbIC 3HAHHWA.




Pelienue sKCiepUMEHTATBHBIX
3amad

BBISBISTE CBA3b MEXy IPOYUTAHHBIM U COBPEMEHHON PEabHOCTBIO.

Hcnonp3oBaTh HHPOPMAINIO U3 TEKCTA

O0600mIeHne MaTepHuana 3a

IIpuMEeHUTE COOTBETCTBYIOLINE ECTECTBEHHOHAYUYHBIC 3HAHUS OIS OOBSCHEHHS
SIBIICHUSI OPUECHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(popmanmu (TeKcTe
y4eOHOro 1mocoOus, Hay4HO-TIOMYJIIPHOW JIUTEpaType, OMOJOrHYECKUX CIOBapsX
U CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax maHHbBIX, B MIHTEpHETE), aHATN3NPOBaTh

67 Kypc 8 kimacca 1 nH(pOpManNIo pa3TNIHBIX BUAOB U ()OPM MPEICTABICHHS, KDUTUIECKH OLICHUBATh
€€ I0OCTOBEPHOCTh U HETNPOTHBOPEUYUBOCTb.
0,5 AHaIM3MpoBaTh, HHTEPIPETUPOBATH JTAHHBIE M JIeJaTh COOTBETCTBYIOIUC
BBIBOJIBI.
BcnoMHATS M IPUMEHHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHBIE 3HAHNS.
IIncpMeHHas KOHTPONIbHAS BEISBIATE CBSI3b MEXIY MMPOYUTAHHBIM H COBPEMEHHON pEalbHOCTBIO.
68.| pabota 1
Hcnonp3oBaTh HHGOpMALIUIO U3 TEKCTA
9 ki1ace
Ne Tema ypoka KonmgectBo yacor Buner nestensHOCTH IO (POPMHUPOBAHUIO (DYHKIIHOHATFHON TPaMOTHOCTH Jara
n/n oOygaromuxcs™
BCETO|KOHTPOJIbHBIE | IPAKTHUECKHE
paboThI paboTsl
1 [ToBTOpEHNE OCHOBHBIX 1 [TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSCHEHHS

BOIIPOCOB XUMMUHU.

IToBTOpEHUE OCHOBHBIX
BOIIPOCOB Kypca XUMHH 8
knacca. XUMUYECKUe
SJIEMEHTBI, SJHEPreTUIECKHE
YPOBHHU

SIBJICHUSI ODHEHTHPOBATHLCS B PA3JINYHBIX UCTOYHUKAX HH(POPMALINH (TEKCTE
y4eOHOTo 1MocoOust, HayYHO-TIONYJISIPHOM JIUTepaType, OMOIOrHYECKUX CIIOBAPIX
U CTIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHGBIX, B VIHTepHETE), aHATM3UPOBATh
MHPOPMALIMIO PA3TIMYHBIX BUIOB U (HOPM IpEACTaBICHUS, KpUTHIECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD.




[ToBTOpeHue OCHOBHBIX
BONPOCOB  Kypca XUMHH 8
KJacca. XapaxTepucTuka

3JIEMEHTA IO €T0 TMOJIOKCHHUIO B
TICX5 JI.U. Menneneena

ITpuMeHUTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIEC 3HAHUS I OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JINYHBIX UICTOYHUKAX HH(POPMALUH (TEKCTE
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHO JIUTepaType, OHOIOrHYECKUX CIIOBAPIX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHETE), aHATM3UPOBATh
nH(pOpMALMIO pa3INYHBIX BUAOB U ()OPM IPEIICTABICHHS, KPUTHIESCKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUHBOCTD.

[ToBTOpeHue OCHOBHBIX
BOIIPOCOB ~ Kypca XUMHH 8
KJacca. XapaxTepucTuka

XMMHUYECKOTO  3JEMEHTa  IIOo
KHUCJIOTHO-OCHOBHBIM
CBOHCTBaM, 00pa3zyeMbIX UM
COEeIMHEHUH. AwmpotepHBIE
OKCHBI U THIPOKCHIBI

[TpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JINYHBIX UCTOYHUKAX HH(POPMALUH (TEKCTE
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHO JIUTepaType, OHOTOTHYECKUX CIIOBAPX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHATN3UPOBaTh
nH(opMaLuIo pa3IUYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTD.

Iepnoguueckuii 3akon u [ICX2
AW. MenneneeBa. VYpok B
uudpoBoi cpene 1

[TpuMEeHUTh COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHHUS IS O0BSICHEHHS
SIBJICHUS] OPHEHTHPOBATHCS B PA3INYHBIX HCTOYHNKAX HH(POPMALNH (TEKCTE
y4e0HOTr0 OocoOUs, HayYHO-TIOIYSIPHOU JIUTepaType, OMOIOTHUECKUX CIOBAPIX
U CTIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHeTe), aHaIn3UpOBaTh
nH(opMaLHIO pa3IMYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUNBOCTD.

BD Ponp OCHOBHBIX KJIacCOB
HEOPraHN4YCCKUX BCILICCTB B
MPOU3BO/ICTBEHHOU
JIESATEJIBHOCTH PETHOHA. YPOK B
uudpoBoii onene

[TpuMeHNTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODUEHTHUPOBATHLCS B PA3JINYHBIX UCTOYHUKAX HH(POPMALIUHK (TEKCTE
y4e0HOT0 MocoOUs, HayIHO-TIOMYJIAPHOI TUTEepaType, OMOJIOTHYECKUX CIOBAPSIX
U CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHAIM3UpOBaTh
nH(pOpMaLUIO pa3IMYHBIX BUJOB 1 ()OPM IPEICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.

TTonoxenne metamios B [ICXD

[TpuMeHNTh COOTBETCTBYIOIINE ECTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JINYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOTo 1mocoOust, HayYHO-TIONYJISIPHOH JIUTEpaType, OMOIOTHYECKUX CIIOBAPAX
U CIIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIN3UPOBaTh
nH(OpMaLMIO pa3IMYHbIX BUJOB U ()OPM IPEJICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.

du3nyecKrue CBOMCTBA METAIOB

[TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS O0BSCHEHHS
SIBJICHNSI OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMaIn (TeKcTe
y49e0HOTO MOCOOHS, HAyIHO-TIOMYJIIPHON JTUTEepaType, OMOIOTHIECKHUX CIOBAPSIX
U CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATN3UPOBATh
MHPOPMALIMIO PA3TIMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KPUTHIECKH
OLICHUBATH €€ TOCTOBEPHOCTh U HENPOTUBOPEYHBOCTD.

CriaBbl

[TpuMeHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS JUIS OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JIMYHBIX UICTOYHUKAX HH(POPMALUH (TEKCTE
yueOHOro 1oco0usl, Hay4HO-TIOMYJIIPHOU JIUTEpaType, OMOJIOTMYECKUX CII0BapsIX
Y CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETE), aHAIM3UPOBATh




nH(pOpMaLMIO Pa3IMIHBIX BUIOB U (YOPM MPEACTABICHUS, KPUTHICCKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb.

XUMHUYECKHUE CBOIiCTBa
MCTAJIIIOB

[TpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3IMYHBIX HCTOYHHMKAX HH(DOpMALUH (TEKCTe
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHOI JIUTepaType, OHOIOTHYECKUX CIIOBAPX
U CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATM3UPOBaTh
nH(pOpMAaLMIO Pa3INYHBIX BUAOB U ()OPM IPEICTABICHUS, KPUTHIECKU
OILIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUHBOCTD.

10

[Honyuyenne metamios. Ypok B
nudpoBoi cpene

ITpuMeHNTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIE 3HAHUS IS OOBSCHEHHS
SIBJICHUSI OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOT0 MocoOust, HAyJIHO-TIOMYJIIPHOH JINTEpaType, OMOIOTHYECKNX CIOBAPIX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHATN3UPOBaTh
nH(opMaLuIo pa3IMYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHBOPEUNBOCTD.

11

Kopposust metamios

[TpuMEeHUTh COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHHUS IS O0BSCHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JINYHBIX UCTOYHUKAX HH(POPMALIUH (TEKCTE
y4e0HOr0 ocoOUs, HayYHO-TIOMYJIIPHON TUTepaType, OMOIOTUUECKUX CI0BaPAX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHATN3UPOBaTh
nH(pOpMaLUIO pa3IMYHBIX BUJOB U ()OPM IPEICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.

12

[llenounHbIe METATLIBI

[TpuMeHNTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(YOpMALUH (TEKCTe
y4e0HOro ocoOus, HayYHO-TIOIYJISIPHON JINTepaType, OMOIOTHUECKUX CI0BaPAX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHAIN3UPOBATh
nH(opMaLUIO pa3IUNYHBIX BUJOB U ()OPM NPEICTABICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD.

13

[llenouno3emenbHbBIC
METaJIIbI

[TpuMeHNTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOro 1MocoOust, HAy4YHO-TIOIYJISIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBAPIX
U CIIpaBOYHMKAX, KOMIILIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHaIM3upOBaTh
MHPOPMALIMIO PA3TIMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUHBOCTD.

14

AnroMuHAN

[TpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JINYHBIX UICTOYHUKAX HH(POPMALNH (TEKCTE
yueOHOro 1MocoOust, Hay4YHO-TIONYJISIPHOH JIUTepaType, OMOIOrHYECKUX CIIOBAPIX
U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3upOBaTh
MHPOPMALIMIO PA3TTMYHBIX BUIOB U (HOPM IpEACTaBICHUS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUHBOCTD.

15

Keme3o u ero coefuHEHNS

[TpuMeHNTH COOTBETCTBYIOIINE ECTECCTBEHHOHAYYHBIC 3HAHUS [T OOBSICHCHUS
SIBJICHUSI ODHEHTHPOBATECS B PA3INYHBIX UCTOYHNKAX HH(POPMALNH (TEKCTE
yueOHOro 1ocoOus, Hay4HO-NIOMYJIIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBApX




U CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETE), aHATM3UPOBATh
nH(popMaLUIO pa3IMYHBIX BUJOB U ()OPM IPE/ICTABICHHS, KPUTHIECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

16 [TpuMeHUTH COOTBETCTBYIOIUE ECTECTBEHHOHAYYHbIE 3HAHUS JUISI O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHHMKAX MH(DOpMALUH (TEKCTe
"Mertamisr" O606IIEHHE 10 yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHOI JIUTepaType, OHOIOTHYECKUX CIIOBAPX
TIepBOii rase. U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETe), aHaIM3upOBaTh
nH(OpMaLMIO pa3IMYHbIX BUJOB U ()OPM NPEICTABICHUS, KPUTHYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.
17 0,5 AHanm3upoBaTh, HHTEPIPETUPOBATH JAHHBIC U JENaTh COOTBETCTBYIOIIHE
. BBIBO/JIBL.
[ToaroroBka K KOHTPOJILHOH
BcroMHHTH ¥ IPUMEHHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHbBIE 3HAHUSI.
padote Nel «MeTaibi g
BBISBIATE CBSI3b MEXKTy IPOYUTAHHBIM M COBPEMEHHOI PeabHOCTHIO.
Hcnonp30BaTh HHYOPMALIHIO U3 TEKCTA
18 0,5 AHan3upoBaTh, HHTEPIPETUPOBATH AAHHBIC U JENaTh COOTBETCTBYIONIHE
BBIBOJIBL.
Kontponsnas pabota-1
BcroMHHTB M IPUMEHHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIE 3HAHMSI.
«Mertabi» 8
BBISBIATE CBSI3b MEXKTy IPOYUTAHHBIM M COBPEMEHHOI PeabHOCTHIO.
Vicnionb3oBaTh HHOOPMALIMIO U3 TEKCTA
19 ITpaktuxym Ne 1 0,5 AHanu3npoBaTh, UHTEPIPETUPOBATH JaHHBIE U JIeNIaTh COOTBETCTBYIOIIUE
BBIBO/JIBL.
BcnoMHHTB ¥ IPUMEHHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYUHbBIE 3HAHUSI.
ITpaxkTuueckas pabota Nel B .
Tosyuente u cBoficTBa BISIBJIATH CBSI3b MEX/y IPOYUTAHHBIM U COBPEMEHHO peasbHOCTHIO.
COeIMHEHMIT METAIIOB Hcnonb3oBaTh HHOOPMALIUIO U3 TEKCTA
20 0,5 AHanu3upoBaTh, HHTEPIPETUPOBATE JAHHBIE U AEJaTh COOTBETCTBYIOIINE
TIpaxkTnueckas Ta .Ne2
pa eckast pabota .N: BEIBOTEL
OcyIecTBICHNE NEMOYKH
N BcrioMHHTB 1 IPUMEHUTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHBIE 3HAHMS.
XHM. TIPEBpAILEHNH METAIIIOB .
BBISBIST CBSI3b MEXK/LY POYUTAHHBIM M COBPEMEHHOU PeabHOCTbIO.
Vicrionb30BaTh MHOOPMALIMIO U3 TEKCTA
21 Ipakrrueckas pabora Ne3 0,5 AHanu3upoBaTb, HHTEPIPETUPOBATh AAHHBIE U JIeNaTh COOTBETCTBYIOIIHE

Pemenne

OKCIICPUMEHTAJIBHBIX 3a1a4
Ha pacrio3HaBaHUC U
MOJIy4Y€HUEC BCUICCTB

BBIBOJIBL.

BcnoMHNTE M IPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYUHBIE 3HAHUS.
BbIABIATE CBSI3b MEXKAY IPOUUTAHHBIM M COBPEMEHHON PEabHOCTBIO.
Hcnonp30BaTh HHGOPMAIHIO U3 TEKCTa




22

OO1mas xapakTepucTuKa
HEMETaIlIOB

ITpuMeHUTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIEC 3HAHUS I OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX MH(OpManuu (Tekcre
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHO JIUTepaType, OHOIOrHYECKUX CIIOBAPIX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEepHETE), aHaIM3UpOBaTh
nH(pOpMALMIO pa3INYHBIX BUAOB U ()OPM IPEIICTABICHHS, KPUTHIESCKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUUBOCTb.

23

Bonopon, ero nonoxeHue B
TIC

[TpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JINYHBIX UCTOYHUKAX HH(POPMALUH (TEKCTE
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHO JIUTepaType, OHOTOTHYECKUX CIIOBAPX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHATN3UPOBaTh
nH(opMaLuIo pa3IUYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OIIGHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUHBOCTD.

24

I"'anorens!

[TpuMeHNTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIC 3HAHUS I OOBSCHEHHS
SIBJICHUSI OPHEHTHPOBATHCS B PA3INYHBIX HCTOYHNKAX HH(POPMAINH (TEKCTE
y4eOHOT0 MocoOust, HayJIHO-TIOMYJISIPHOM JIUTepaType, OMOTOTHIECKUX CIOBAPAX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3UpOBaTh
nH(pOpMAaLMIO pa3IMYHBIX BUAOB U ()OPM IPEIICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUHBOCTD.

25

T"anorensr

[TpuMEeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHMUS IS O0BSICHEHHS
SIBJICHUSI ODHEHTHUPOBATHLCS B PA3JIMYHBIX UCTOYHUKAX HH(POPMALIUHK (TEKCTE
yueOHOro mocoOust, Hay4HO-TOIYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSIX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATN3UPOBATh
nH(opManuio pa3IUuHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD.

26

Kucnopon

[TpuMeHNTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
yueOHOTo MocoOust, HayYHO-TIONYJISIPHOH JIUTepaType, OMOIOTMYECKUX CIIOBAPAX
U CIIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3upOBaTh
nH(pOpMaLUIO pa3IMYHBIX BUJOB 1 ()OPM IPEICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.

27

B3 "I[pornieccryr 0OUUCTKH
BOJIBI METOZIOM
030HUPOBAHHUS,
MPEUMYIIIECTBA STOrO
mertona"

[TprMeHUTH COOTBETCTBYIOIIHNE €CTECTBEHHOHAYYHBIC 3HAHUS [T O0BSICHEHUS
SBJICHNS OPHEHTHPOBATHLCS B PA3JIMYHBIX HCTOYHUKAX HH(POPMAIHHN (TEKCTE
y49e0HOTO MOCOOHs, HAyIHO-TIOMYJIIPHON JTUTEpaType, OMOIOTHIECKHUX CIOBAPSIX
U CTIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaNn3UpOBaTh
nH(OpMaLMIO pa3IMYHBIX BUJOB U ()OPM IPEJICTABICHHS, KPUTHIECKH
OLICHUBATH €€ IOCTOBEPHOCTh U HENPOTUBOPEUHUBOCTD.

28

Cepa. OKkcunpl cepsl.
CepoBosiopoHas u
CEpPHHUCTAS KHCJIOTHI

[TpuMeHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS JUIS OOBSICHEHUS
SBJICHNSI OPHEHTHPOBATHLCS B PA3JIMYHBIX HCTOYHUKAX HH(POPMAIHHN (TEKCTE
yueOHOro 1oco0usl, Hay4HO-TIOMYJIIPHOU JIUTEpaType, OMOJIOTMYECKUX CII0BapsIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETE), aHaIM3UpOBaTh




nH(popMaLIo pa3IMYHbIX BUIOB U (YOPM NpPEICTABICHUS, KPUTHUECKU
OLICHHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTb.

29

CepHast KUCITOTA M UX COJIN

[TpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSCHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3IMYHBIX HCTOYHHMKAX MH(DOpMALUK (TEKCTe
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHO JIUTepaType, OHOTOTHYECKUX CIIOBAPSX
U CIIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETe), aHaIM3upOBaTh
nH(pOpMALMIO Pa3INYHBIX BUAOB U ()OPM IPEIICTABICHHS, KPUTHIESCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUHBOCTE.

30

Asor

[TpuMeHUTH COOTBETCTBYIOIUE ECTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSCHEHUS
SIBJICHUS] OPHEHTHPOBATHCS B PA3INYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
y4e0HOTr0 ocoOUs, HayYHO-TIOMYJIIPHOU JIUTepaType, OMOIOTHUECKUX CI0BaPAX
U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATN3UPOBaTh
nH(opMaLHIO pa3IUYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.

31

Ammunak. Coan aMMOHHUS

[TpuMeHNTH COOTBETCTBYIOIME €CTECTBEHHOHAYYHbIEC 3HAHUS U OOBCHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3INYHBIX HCTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOT0 MocoOust, HayIHO-TIOMYJISIPHOH JIUTepaType, OMOTOTHIECKUX CIOBAPAX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHaTN3UpPOBaTh
nH(opMaLHIO pa3IMYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ OCTOBEPHOCTb U HENPOTHBOPEUHBOCTD.

32

A30THas KUCIIOTA, e
CBOMCTBA U IPUMEHEHUE

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I O0BSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX HH(pOpManuu (Tekcre
yueOHOro mocoOust, HayJYHO-TIONYJISIPHOH JIUTEpaType, OMOIOTHYECKUX CIIOBAPAX
U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3upOBaTh
nH(pOpMaLUIO pa3IMYHBIX BUJOB 1 ()OPM IPEICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUUBOCTE.

33

T'ostb MUHEPATBHBIX
yI0OpeHnr A30THEBIE
ynoOpeHus

[TpuMeHNTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JINYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
y4e0HOT0 MocoOus, Hay4IHO-TIOMYJIIPHOH TUTEepaType, OMOJOTHYECKUX CIIOBAPSIX
U CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHAIN3UPOBAThH
MHPOPMALIMIO PA3TIMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KPUTHIECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD.

34

Docdop. Ypok B mudpoBoii
cpene

[TprMeHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIC 3HAHUS [T OOBSICHEHUS
SBJICHNS OPHEHTHPOBATHLCS B PA3JIMYHBIX HCTOYHUKAX HH(POPMAIHHN (TEKCTE
y49e0HOTO MOCOOHs, HAyIHO-TIOMYJIIPHOM JTUTEpaType, OMOIOTHIECKHUX CIOBAPSIX
U CIIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHAIM3UPOBaTh
nH(pOpMaLMIO pa3IMYHbIX BUJOB U ()OPM IPEJICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.

35

®docdop u ero coequHEHHS

[TpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS IS OO BSICHCHHS
SIBIICHHS OPHCHTUPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX HH(DOpMaIun (TeKcTe
y4eOHOTO IMOCOOUS, HAYYHO-TIONYJIIPHOM JINTEPATYPE, OMOJIOTHUECKUX CIOBAPIX
Y CIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHATM3UPOBATh




nH(popMaLIo pa3IMYHbIX BUIOB U (YOPM NpPEICTABICHUS, KPUTHUECKU
OLICHHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTb.

36

B3 "T'onp MUHEpanIbHBIX
ynobpennit. @ocopHsie
ynoopenus"

[TpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JINYHBIX UICTOYHUKAX HH(POPMALUH (TEKCTE
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHO JIUTepaType, OHOTOTHYECKUX CIIOBAPSX
U CIIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETe), aHaIM3upOBaTh
nH(pOpMAaLMIO Pa3INYHBIX BUAOB U ()OPM IPEICTABICHUS, KPUTHIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTb.

37

VYriepon v ero COeIMHEHMS.

[TpuMeHUTH COOTBETCTBYIOIUE ECTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSCHEHUS
SIBJICHUS] OPHEHTHPOBATHCS B PA3INYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
y4e0HOTr0 ocoOUs, HayYHO-TIOMYJIIPHOU JIUTepaType, OMOIOTHUECKUX CI0BaPAX
U CIIpaBOYHHKAaX, KOMITBIOTEPHBIX 0a3ax JAaHHbIX, B VIHTepHeTe), aHaIM3UpOBaTh
nH(opMaLHIO pa3IUYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.
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Oxkcupipl yraepoaa. YrojbHas
KHCJI0Ta

[TpuMeHNTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIE 3HAHUS U OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3INYHBIX HCTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOT0 MocoOust, HayIHO-TIOMYJISIPHOH JIUTepaType, OMOTOTHIECKUX CIOBAPAX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHaTN3UpPOBaTh
nH(opMaLHIO pa3IMYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ OCTOBEPHOCTb U HENPOTHBOPEUHBOCTD.
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Kpemuuit u ero coenunenus

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS [T OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JINYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
yueOHOro mocoOust, HayJYHO-TIONYJISIPHOH JIUTEpaType, OMOIOTHYECKUX CIIOBAPAX
U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3upOBaTh
nH(pOpMAaLMIO Pa3IMYHBIX BUOB U ()OPM NPEICTABICHUS, KPUTHIECKN
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.

40

CunukatHast
IIPOMBIIIIJIEHHOCTh. YPOK B
uQpoBoit cpene

[TpuMeHNTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUS] ODHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OPMALUH (TEKCTE
y4e0HOro MocoOus, HayYHO-TIONYJISIPHON JINTepaType, OMOIOTHUECKUX CI0BaPAX
U CTIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHATN3UPOBATh
MHPOPMALIMIO PA3TIMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KPUTHIECKH
OLICHUBATH €€ TOCTOBEPHOCTb U HENPOTUBOPEYHBOCTD.
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BD "lIpousBoacteo
CTPOUTENIbHBIX MaTepuaioB"”

[TprMeHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIEC 3HAHUS I O0BSICHEHUS
SBJICHNS OPHEHTHPOBATHLCS B PA3JIMYHBIX HCTOYHUKAX HH(POPMAIHHN (TEKCTE
y49e0HOTO MOCOOHsI, HAyIHO-TIOMYJIIPHOH JTUTEepaType, OMOIOTHIECKHUX CIOBAPSIX
U CIIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHeTE), aHaIM3UpOBaTh
nH(pOpMaLMIO pa3IMYHbIX BUJOB U ()OPM IPEJICTABICHHS, KPUTHIECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.

42

O060011eHHE TI0 TEME:
Hemeramisl

[TpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS IS OO BSICHCHHS
SIBIICHHS OPHCHTUPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX HH(DOpMaIun (TeKcTe
y4eOHOTO IMOCOOUS, HAYYHO-TIONYJIIPHOM JINTEPATYPE, OMOJIOTHUECKUX CIOBAPIX
Y CIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHATM3UPOBATh




nH(popMaLIo pa3IMYHbIX BUIOB U (YOPM NpPEICTABICHUS, KPUTHUECKU
OLICHHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTb.

43 KonrponsHas pabora Ne 2 0,5 AHanu3upoBaTh, UHTEPIPETUPOBATh JAHHBIE U AeTaTh COOTBETCTBYIOIINE
"HemeTtamin!" BBIBOJIBI.
BCrOMHHTH U MPUMEHUTh COOTBETCTBYIOIHE €CTECTBCHHOHAYYHBIC 3HAHHUS.
BBISIBISITE CBSI3b MEXK/TY MPOYUTAHHBIM M COBPEMEHHOU PEabHOCTHIO.
Vcnionp3oBaTh MHQOPMALIMIO U3 TEKCTa
44 | Ipaktuxkym Ne 2 0,5 AHanu3upoBaTh, HHTEPIPETUPOBATh AaHHBIC U JIeaTh COOTBETCTBYIOIIHE
INpaxTuueckas padora Ne 4 BBIBOJIBL
Pewenne IKCTICPUMCHTATLHBIX BCIIOMHHTB ¥ IPUMEHUTH COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIE 3HAHMSL.
3aga4 no teme “Iloarpynna N
KrcTopota” BhISIBISITE CBSI3b MEXK/TY IPOYUTAHHBIM M COBPEMEHHOU PEabHOCTHIO.
Hcnonb3oBaTh HHOOPMALIUIO U3 TEKCTa
45 [Ipaktnueckas pabora Ne 5 0,5 AHanu3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U JIE€JIaTh COOTBETCTBYIOIIHNE
Pemierre 3KCrEpUMEHTAIBHBIX BBIBO/JIBL.
3amad mo rteme «lloarpynma BCIOMHHTE ¥ IPUMEHHUTE COOTBETCTBYIOIIUE ECTECTBEHHOHAYYHBIE 3HAHMS.
a30Ta 1 yrepona» BBISIBISITE CBSI3b MEXK/TY IPOYUTAHHBIM M COBPEMEHHOU PEabHOCTHIO.
Vcnonb30BaTh HHOOPMALIUIO U3 TEKCTA
46 IIpaktuueckas pabora Ne 6 0,5 AHanu3upoBaTh, HHTEPIPETUPOBATH JAHHBIE U JIeTaTh COOTBETCTBYIOIIHE
INonyyenue, cobupanue U BBIBOJIBI.
pacnosHaBaHUC Ia3oB BCIIOMHHTH U MPUMEHUTH COOTBETCTBYIOIIHE €CTECTBCHHOHAYYHBIE 3HAHHS.
BhISIBISITE CBSI3b MEK/TY IPOYUTAHHBIM H COBPEMEHHOU PEabHOCTHIO.
Vcnionb30BaTh HHOOPMAIIUIO U3 TEKCTA
47 | OpraHuueckue u [TpUMEHUTh COOTBETCTBYIOIIUE €CTECTBEHHOHAYYHbIC 3HAHUS JUIST O0BICHEHHSI
HEOpraHUYEeCKHE BEIIECTBA. SIBJICHUSI ODHEHTHUPOBATHLCS B PA3JINYHBIX UCTOYHUKAX HH(POPMALIUHK (TEKCTE
yueOHOro nmocoOust, Hay4yHO-TIOMYJISIPHOI JTUTepaType, OHOIOrHYECKUX CIIOBAPX
U CIIPaBOYHHKAX, KOMITIOTEPHBIX 0a3ax JaHHbIX, B VIHTEepHETe), aHaIM3upOBaTh
nH(OopMaLUIO pa3IUYHbIX BUJOB U ()OPM HPE/ICTABICHHS, KPUTHYECKH
OLICHHUBATh €€ JIOCTOBEPHOCTh U HENPOTHBOPEUHBOCTD.

48 | Meran. OtaH. [TpUMEHHUTh COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHMUS IS OOBSICHEHHS
SIBJICHHSI OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOYHUKAX MHPOPMAIMHU (TEKCTe
yueOHOTo MocoOust, HayYHO-TIOIYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBApsX
U CIIpaBOYHMKAX, KOMIILIOTEPHBIX 0a3ax AaHHbIX, B MIHTepHETE), aHATM3UPOBaTh
nH(pOpMaLMIO pa3IMYHbIX BUJOB U ()OPM IPEJICTABICHHS, KPUTHIECKH
OLIEHHBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTb.

49 | DruieH. [TpuMeHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHUS JUIs1 OOBSICHEHHUS

SIBJICHUSI ODHEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX HH(POPMALIUH (TEKCTE
y4eOHOTO IMOCOOUS, HAYIHO-TIONYJIIPHOM JINTEPATYpPE, OMOIIOTHUECKUX CIOBAPAX
Y CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHATM3UPOBATh




nH(pOpMaLMIO Pa3IMIHBIX BUIOB U (YOPM MPEACTABICHUS, KPUTHICCKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb.

50

B.D IlpuponHsle HCTOYHHKH
YIJICBOAOPOIOB

[IprMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIE 3HAHUS AJIsI OOBSICHEHUS
SIBJICHUS] OPHEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHYOPMAIUH (TEKCTe
Y9e0HOTO IMOCOOHS, HAYIHO-TIOMYIISIPHOM JTUTEpaType, OMOIOTHYECKIX CIOBAPSIX
U CIIpaBOYHHKaX, KOMIBIOTEPHBIX 0a3aX NaHHBIX, B MIHTepHeTe), aHAIN3UPOBaTh
nH(OpMaLIO pa3IMYHBIX BUJOB M ()OPM NPEICTABICHUS, KPUTHYECKU
OLICHUBATP €€ TOCTOBEPHOCTh U HEIPOTHBOPEYUBOCTb.

51

CrupTsl Ha IpUMeEpe METaHOJIA U
3TaHOJa

[TpuMEeHUTh COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHMUS IS O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JIMYHBIX UCTOYHHUKAX HH(POPMALUHK (TEKCTE
yueOHOro mocoOust, Hay4HO-TIOIMYJISIPHOM JINTEpaType, OMOJIIOTHYECKUX CIIOBAPIX
U CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHaTM3UPOBaTh
nH(pOpMAaLMIO pa3INYHBIX BUAOB U ()OPM IPEIICTABICHHS, KPUTHIESCKH
OILIGHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUHBOCTD.

52

ANBIeruasl Ha npuMepe
YKCYCHOTO aJlbJIeTH/Ia

ITpuMeHNTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIE 3HAHUS IS OOBSCHEHHS
SIBJICHUS] OPHEHTHPOBATHCS B PA3INYHBIX HCTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOT0 MocoOust, HayJIHO-TIOMYJISIPHOH JITEpaType, OMOTOTHIECKUX CIOBAPAX
U CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHaIM3UpOBaTh
nH(opMaLuIo pa3IMuHbIX BUJOB U (POPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHBOPEUHBOCTD.

53

[IpenensHble KapOOHOBBIE
KHUCJIOThI Ha MPUMEpPE YKCYCHOM
KHCJIOTHI

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I O0BSICHEHUS
SIBJICHUSI ODHEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HH(POPMALIUH (TEKCTE
yueOHOTo mocoOust, HayJYHO-TIONYJISIPHOM JIUTepaType, OMOIOTHYECKUX CIIOBAPAX
U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3upOBaTh
nH(pOpMAaLMIO Pa3IMYHBIX BUOB U ()OPM IPE/ICTABICHUS, KPUTHIECKH
OLICHUBATh €€ JJOCTOBEPHOCTHh U HEMPOTHBOPEUHBOCTD.

54

[MoHsATHE O CIIOXKHBIX d(Hpax.
Kupst

IIpuMeHHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIE 3HAHUS I O0BSICHEHUS
SIBJICHUS] ODHEHTHPOBATHCS B PA3IMYHBIX NCTOUYHUKAX MH(YOpMALUH (TEKCTe
y49e0HOTO MOCOOHs, HAyIHO-TIOMYIIIPHON JTUTEepaType, OMOTOTHIECKHUX CIOBAPSIX
U CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATN3UPOBATh
MHPOPMALIMIO PA3TTMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KPUTHIECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD.

55

AMUHOKHCIOTHL. benku

[TprMeHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIEC 3HAHUS I O0BSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JINYHBIX UICTOYHUKAX HH(POPMALNH (TEKCTE
y49e0HOTO MOCOOHs, HAyIHO-TIOMYJISIPHOH TUTEepaType, OMOIOTHIECKHUX CIOBAPSIX
U CTIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATM3UPOBAThH
MHPOPMALIMIO PA3TIMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KPUTHIECKH
OLICHUBATH €€ TOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD.

56

AMUHOKHCIOTEIL. benknu

[TpuMeHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHUS ISl O0BSICHEHMUS
SIBJICHUSI ODHEHTHUPOBATHLCS B PA3JIMYHBIX UCTOYHUKAX HH(POPMALIUHK (TEKCTE
y4eOHOTO IMOCOOUS, HAYIHO-TIOMYJIIPHOHN JINTEPATYpEe, OMOJIOTHUECKUX CIOBAPAX




U CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETE), aHATM3UPOBATh
nH(popMaLUIO pa3IMYHBIX BUJOB U ()OPM IPE/ICTABICHHS, KPUTHIECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.
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VrineBoasl

[TpuMeHUTH COOTBETCTBYIOIUE ECTECTBEHHOHAYYHbIE 3HAHUS JUISI O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHHKAX HMH(DOpMaLUH (TEKCTe
yueOHOro mocoOust, Hay4YHO-TIOMYJISIPHOI JIUTepaType, OHOIOTHYECKUX CIIOBAPX
U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETe), aHaIM3upOBaTh
nH(pOpMaLUIO pa3IMYHBIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

58

KonrponbHass ~ pabora  Ne3
«OpraHuvecKkue BEIEeCTBa»

0,5

AHaJ'II/ISI/IPOBaTB, HUHTCPIPETUPOBATL JAHHBIC U JACJIATh COOTBETCTBYIOLINC
BBIBO/JIbI.

BcnomuuTs 1 MMPUMEHUTH COOTBETCTBYIOIUC CCTECTBEHHOHAYYHbIC 3HAHUA.
BhISBIATE CBSA3B MEXAY NPOYUTAHHBIM U COBpeMeHHOﬁ PCaIbHOCTBIO.
Hcnonp3oBaTh I/IHCI)OpMaI_[I/I}O U3 TCKCTa

59

O0o01eHne 3HAHUH 110 XUMHH32
Kypc OCHOBHOH IIKOJIBL.
Ilepuoguueckuii 3axon . M.
Mengeneena

[TpuMEeHUTh COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHMUS IS O0BSCHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHHMKAX HH(DOpMALUK (TEKCTe
y4e0HOTr0 ocoOus, HayYHO-TIOMYJIIPHOI TUTepaType, OMOIOTHUECKUX CI0BaPAX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHaTN3UPOBaTh
nH(opMaLuIo pa3IUYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHBOPEUHBOCTD.

60

[epronndeckas CHCTEMA
XUMHUYeCKuX ajieMenToB /[, U.
Menneneesa

[TpuMeHNTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
yueOHOTo 1mocoOust, HayJIHO-TIONYJISIPHOH JINTEpaType, OMOIIOTHYECKNX CIIOBAPIX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3upOBaTh
nH(opMaLuIo pa3IUuHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHBOPEUHBOCTD.

61

Tunel KPUCTAJUIMYECKUX
peleTox

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIEC 3HAHUS I O0BSICHEHUS
SIBJICHUSI ODHEHTHUPOBATHLCS B PA3JIMYHBIX UCTOYHUKAX HH(POPMALIUHK (TEKCTE
y4e0HOTO MOCOOHs, HAyIHO-TIOMYJIIPHON JTUTEpaType, OMOIOTHIECKHUX CIOBAPSIX
U CTIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIN3UPOBATh
MHPOPMALIMIO PA3TIMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KpUTHIECKH
OLICHUBATH €€ TOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD.

62

Tumnsr KPUCTAJUIMICCKUX
penreTok

[TprMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS U OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX UICTOYHUKAX HH(POPMALUH (TEKCTE
y4eOHOTo 1MocoOust, Hay4YHO-TIONYJISIPHOM JIUTepaType, OMOIOrHYECKUX CIIOBAPIX
U CIIpaBOYHMKAX, KOMIILIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3UpOBaTh
MHPOPMALNIO PA3TTMYHBIX BUIOB ¥ (DOPM IpEACTaBICHUS, KpUTHIECKI
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUHBOCTD.

63

Knaccudukamus  XUMHUYECKUX
peakuui

[IprMeHHUTH COOTBETCTBYIOIINE €CTCCTBEHHOHAYYHBIC 3HAHUS IS OOBICHCHHUS
SIBIICHHSI OPHCHTUPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX HH(DOpMaIun (TeKcTe
y4eOHOTO IMOCOOUS, HAYIHO-TIOMYJIAPHOM JINTEPATYpPE, OMOIOTHUECKUX CIOBAPAX
Y CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTE), aHATH3UPOBATh




nH(pOpMaLMIO Pa3IMIHBIX BUIOB U (YOPM MPEACTABICHUS, KPUTHICCKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb.

64

Knaccupukamuss ~ XUMHYECKHX
peakuui

ITpuMeHNTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIEC 3HAHUS IS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHHKAX HH(DOpMALUH (TEKCTe
yueOHOro nmocoOust, Hay4YHO-TIOMYJISIPHO JIUTepaType, OHOIOTHYECKUX CIIOBAPSX
U CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHATN3UPOBaTh
nH(pOpMALMIO Pa3INYHBIX BUAOB U ()OPM IPEICTABICHUS, KPUTHIECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD.

65

O0o01eHne 3HaHUH 3a Kypc
OCHOBHOM ILIKOJIbI

[TpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIE 3HAHUS JUIST O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHLCS B PA3JIMYHBIX UCTOYHUKAX HH(POPMALIUH (TEKCTE
y4eOHOT0 MocoOust, HAyJIHO-TIOMYJISIPHOH JINTEpaType, OMOIOTHYECKNX CIOBAPIX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHaIM3upOBaTh
nH(pOpMAaLMIO pa3INYHBIX BUAOB U ()OPM IPEIICTABICHHS, KPUTHIESCKH
OIIGHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUHBOCTD.

66

Pemenue 3a1a4 u ynpaxxHeHUi

ITpuMeHNTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIE 3HAHUS IS OOBSCHEHHS
SIBJICHUSI OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOTo MocoOust, HayYHO-TIOMYJISIPHOH JIUTepaType, OMOTOTHIECKUX CIOBAPAX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHATN3UPOBaTh
nH(opMaLuIo pa3IMYHbIX BUJOB U ()OPM IPENICTABICHHS, KPUTHIECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HENPOTHBOPEUHBOCTD.

67

IIucbmeHHas KOHTPOJIbHAs
pabora

IIpuMeHHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIE 3HAHUS I O0BSICHEHUS
SIBJICHUSI ODHEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HH(POPMALIUH (TEKCTE
y4eOHOTo mocoOust, HayJYHO-TIONYJISIPHOH JIUTepaType, OMOIOTHYECKUX CIIOBAPAX
U CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHaIM3upOBaTh
nH(pOpMAaLMIO pa3IMYHBIX BUOB U ()OPM IPE/ICTABICHHS, KPUTHYECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTD.
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UroroBeiii  ypok 3a  Kypc
OCHOBHOH IITKOJIBI

[TpuMeHNTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX UICTOYHNKAX HH(POPMALNH (TEKCTE
y4eOHOTo 1MocoOusl, HAyJIHO-TIONYJISIPHOH JINTEpaType, OMOIOTHYECKUX CIIOBAPAX
U CTIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHann3upOBaTh
MHPOPMALINIO PA3TIMYHBIX BUIOB M (HOPM IpEACTaBICHUS, KPUTHIECKH
OLICHUBATH €€ TOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD.




