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IosicHuTeIbHAA 3aMIUCKA.

[IporpaMma o XuMHUM Ha YpOBHE OCHOBHOI'O OOIIETr0 0O0pa30BaHUSI COCTaBJICHA HAa OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBl OCHOBHOTO 0011Iero odpa3zoBanusi, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE XapaKTUPUCTUKU TIIAHHPYESMbIX
pPEe3yIbTAaTOB BOCIIUTAHUS U COIMAIM3AIIMN 00YyJaroNIuXCsl, MPeCTaBIeHHON B porpamme Bociutanuss MAOY VYcnenckas COILL.

[TporpamMa 1o XuMuHU AAET MPENCTaBICHHE O IEJsAX, oOmmel crpareruu OOydeHHs, BOCIUTAHHUS U PAa3BUTHUA OOYYArOIIUXCS CPEICTBAMHU
y4eOHOro NMpeAMeTa, yCTaHABINBAET 00s13aTeNIbHOE MPEAMETHOE COepKaHHe, TPeyCMaTPUBAET paciipe/ieJIieHHe ero Mo KjiaccaM U CTPYKTYpPUpPOBaHUE
[0 pa3zfenaM U TeMaM MPOrpamMMbl 0 XUMUH, ONPEIENAET KOJUYECTBEHHBIE U KaU€CTBEHHbBIE XapaKTEPUCTUKU COJAEPIKAHMS, IOCIEI0BATEIbHOCTh
M3YYECHUS] XUMHUH C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4e€OHOr0O Mpoliecca, BO3PaCTHRIX 0COOEHHOCTEN 00yyaronmxcs,
OIpeiesIieT BO3MOXKHOCTH TIpeAMEeTa JUIsl peaau3aliu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOW MPOTrpamMMbl HAa YPOBHE
OCHOBHOT0 0011ero 00pazoBaHus, a Takke TpeOOBaHUM K pe3yiabTaTaMm OOy4YeHHs XMMHUU Ha YPOBHE Ll M3ydyeHHs MpeaMeTa U OCHOBHBIX BH OB
y4eOHO-TI03HABATEILHON ICATEIIEHOCTH 00YJarOIIETrocst M0 OCBOSHUIO Y4€OHOTO COJIePKAHUSI.

3HaHHE XUMUU CIYKHUT OCHOBOU it GOpMHUPOBAHUS MUPOBO33PEHHS O0YUAIOLIErocs, €ro MPeICTaBICHUI 0 MaTepUaIbHOM €IHMHCTBE MHPA,
BaKHYIO POJIb UTPAIOT (POPMUPYEMBIE XMMHEN IPECTABICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 SBOJIIOIIMH BELIECTB B IPUPOJIE, O MYTAX PELICHUS
rII00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA - CHIPHEBOM, PHEPreTUUYECKOM, MUINEBOM M AKOJIOTMYECKOl 0e30macHOCTH, mpoliem
3/IpaBOOXpaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealM3aldyd BO3MOXKHOCTEH MJIsi caMOpasBUTHS U (DOPMHUPOBAHHS KYJIbTYPHI JIMYHOCTH, €€ oOmeld W (HyHKIHOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHpOBAaHME MBILIUIEHUS M TBOPYECKHX CIIOCOOHOCTEH OOYyYaromuxcs, HAaBBIKOB HX CaMOCTOSITENbHOM y4ueOHOM
NesTeIbHOCTH, HKCIEPUMEHTAIBHBIX U HMCCIEI0BATENbCKUX YMEHHUH, HeOOXOAMMBIX KaK B IOBCEJHEBHOW XHM3HHM, TaK U B NPOdEeCcCCHOHATBLHON
NeSITENIbHOCTH;

3HAKOMUT €O CNeUU(UKON HayyHOrO MBILIUIEHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOI'O B3IJIs/1a HA €JUHCTBO MPUPOJALI M YEJIOBEKa, SIBIISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH 00y4aroluXcs;

CHocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOI'O OTHOILIEHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
9KOJIOTMUYECKOE 00pa3oBaHNe 00yUYaOIUXCS.

JlaHHbIe HampaBiIeHUs B 00yYEeHUH XUMHUH 00ecTieunBaroTCs crielln(UKoi cofiepkaHus yueOHOTo peaMeTa, KOTOPBIH sBJIETCs Ie1arorndecku
a/IalITHPOBAHHBIM OTpa’keHHEM 0a30BOM HAYKH XUMHUH Ha ONPEEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsl OPUEHTHPOBAH HA OCBOEHHE O0YYarOIIMMUCS CHCTEMBbI MIEPBOHAYATIBHBIX MOHATHHA
XUMHH, OCHOB HEOPTaHUYECKON XUMUU 1 HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX TOHATUN OPraHUYECKON XUMUH.

CrpykTypa cojepXaHus NMPOrpaMMbl 10 XHUMHUU C(HOPMUpPOBaHA Ha OCHOBE CHCTEMHOTO Mojxoaa k e€ miydeHuto. CopaepikaHue
CKJIa/IBIBAETCS] U3 CUCTEMBI MOHSITUNH O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBbI MOHATHI 0 XMMHYECKOM peakuuu. O6e 3T CHUCTEMBbI
CTPYKTYPHO OpraHM30BaHbl 110 NPUHIUILY [10CIEL0BATENBHOIO PAa3BUTHsI 3HAHUN Ha OCHOBE TEOPETUYECKHUX MPEICTABICHUN PAa3HOTO YPOBHS:
ATOMHO-MOJIEKYJISIPHOTO YUeHHsI KaKk OCHOBBI BCero ectecTBo3HaHusl; [lepuoanueckoro 3akona J[.M1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;
YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H,

MPEJICTAaBICHUH 00 AIIEKTPOJUTUYECKONW JMCCOLIMALMM BELIECTB B pacTBopax. TeopeThdeckue 3HaHUS paccMaTpUBAlOTCI Ha OCHOBE



SMIMPUYECKHU TOTYUYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJIHOTO YPOBHS K IPYTOMY, BBINOJIHSS (DYHKIUU OOBSICHEHHS
Y IPOTHO3UPOBAHUS CBOKCTB, CTPOCHHS M BO3MOKHOCTEW MPAKTHUECKOTO MPUMEHEHUS U MOJyUYEHHUs U3y4aeMbIX BEIIECTB.
OcBoeHue MporpamMmbl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O XMMUYECKOM COCTABISIONICH HAYYHOW KapTHHBI MHpa B
JIOTUKE €€ CHUCTEeMHOW MPUPOJbl, HEHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3ydeHue XMMHUU MPOUCXOAUT C
NpUBJICUCHUEM 3HAHUH U3 paHee U3yYeHHBIX y4eOHBIX npeaMeToB: «OKpyKarommid Mupy, «buonorus. 5-7 knacce» u «Pu3MKa. 7 KI1acc.
[Tpu u3ydyeHUn XUMUU MPOUCXOAUT POPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HAayKU KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
NPAaKTUYECKON NEsITeTbHOCTH 4YeJOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOH KyNbTYphl. 3ajadya y4yeOHOTO MpeaMeTra COCTOUT B
(bOopMUPOBAHUY CUCTEMbI XMMUYECKUX 3HAHUH - BAXKHEHIIHNX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIO0KEHUH, JOCTYIHBIX 0000IIeHUN
MHUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAYKH, B IPHOOIEHUN K HAYYHBIM METOJIaM MO3HAHUS ITPH H3yYCHUHU BEIIECTB U XUMHUECKUX PEaKIIHiA,
B (OpMUPOBAaHMM U PA3BUTUU TO3HABATEIBHBIX YMEHUN M HMX NpPUMEHEHUU B Y4eOHOIIO3HABATENbHOW M Yy4eOHO-HCCIEI0BATEIHCKOM
JeSITEJIbHOCTH, OCBOCHUHU IIPABUJI OE30M1ACHOT0 OOPAIIEHHS C BELIECTBAMH B [IOBCEJHEBHOM KU3HHU.
[Tpu u3ydeHnn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl BaXKHOE 3HAUEHHUE TPUOOPETH TaKHUe LEH, KaK:
(OopMHUPOBAHNUE HHTEIJIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOH K €aMOOOpPa30BAHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY IPUHSTHIO
pelieHuit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIIOBUSAM KH3HU;
HAIpPaBJIEHHOCTh 00YYEHMs HAa CUCTEMAaTUYECKOE NMPUOOIIEHNE 00YUatOIIMUXCSl K CAMOCTOSATEIbHON 1103HABATEIbHON JEATEIbHOCTH, HAYYHbIM
MeTOJIaM MO3HaHUsl, POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;
o0ecrieyeHne yCciIoBUi, CIoCOOCTBYIONMX MPUOOPETEHUIO 00YJaIOIIMMHUCS OIBITA PAa3HOOOPA3HON AEATEIBHOCTH, IIO3HAHKS U CAMOTIO3HAHUS,
KJIIOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIETEHINI ), MMEIOLINX YHUBEPCATbHOE 3HAUCHHE JJISl PAa3JIMUHBIX BUJIOB JESATEIBLHOCTH;
¢dopmupoBanue oOmie GyHKINOHATIBHON U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH U OLIEHWBATH SIBJICHUS
OKPY>KaOILEro MUpa, UCIOJIb3Ys 3HAHUS U OIIBIT, IOJyUYEHHBIE IPU U3YYEHUH XUMHUH, IPUMEHSTD UX IIPHU PELLICHUN
po0JieM B OBCETHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;
¢dopmupoBaHre y 00yJarOUIMXCsl TYMaHUCTUYECKUX OTHOIIEHUH, MOHUMAHUS LIEHHOCTH XMMHYECKUX 3HAHUHM JUIS BBIPAOOTKHM KOJIOTHUECKU
11e1ec000pa3HOro MOBEACHUS B ObITY M TPYJIOBOW JESTEILHOCTH B LIEISX COXPAHEHMSI CBOETO 3J0POBBS M OKPY’KaIOLIEH MPUPOJHON Cpeibl;
pa3sBUTHE MOTUBAIMH K O0YUYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOGHHUS 00II€YETIOBEYECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO(UIIS M HAIIPaBJIEHHOCTH JAlIbHEUIIETo 00yYeHus.
OO1ee unciio yacoB JUIsl U3ydeHHs] XUMHH, - 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B Hezleno0), B 9 kiacce - 68 yacoB (2 Jaca B

HEJIEIIO).
VYder BocnUTaTENHHOIO MOTEHIIMAIA YPOKOB B paboyeil mporpamme yuebHoro npeamera "Xumus'. BocnurarenbHblii MoOTeHIMAN y4eOHOTO npeaMeTa
«XuUMHUA» peanusyercs yepes:

* MPUBJICUYCHNE BHUMaHUsI 00YyJaIOIINXCS K IEHHOCTHOMY acCleKTy U3ydyaeMbIX Ha YpOKaX SIBJICHUU, OPTraHU3AIMI0 UX paOOTHI ¢ MOIy4aeMoil Ha ypoKe
COIMAIPHO 3HAUYNMON WH(MOpMaIuell — HHUITMUPOBAHKUE €€ 00CYKICHUS, BHICKA3bIBAHHS O0YYAIOIIMMUCS CBOETO MHEHHS TI0 €€ TIOBOMY, BHIPaOOTKH
CBOETO K Hel OTHOILICHUS;
* JICMOHCTPAIIUIO O0YJaIOIIUMCS TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHMS, TTPOSBIICHUS YEIIOBEKOIIOOUS M OOpOCEpIeIHOCTH, Yepe3
moa0Op COOTBETCTBYIOIIMX TEKCTOB JUIsl UYTEHHWS, 3aJad s pelieHus, NpOoOJEeMHBIX CHUTyalud mAnsg  oOCykaeHuss B KIacce,
* IPYMEHEHHUE Ha YpOKaX UHTEPAKTUBHBIX (hOpM paboThl ¢ 00YJarOIIUMHUCS: UHTEJUIEKTYAIbHBIX UTP, CTUMYJIUPYIOIIKX O3HABATEIbHYI0 MOTUBAILIUIO



00y4aroImuxcs; IUIAKTHYECKOTo Tearpa, Te MOoJydeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIbHBIX MIOCTAHOBKAX; TUCKYCCHI, KOTOPBIC JAtOT
00y4aroIMMCsT BO3MOXKHOCTb MPUOOPECTH ONBIT BEACHHS KOHCTPYKTHBHOIO JHAJIOra; TPYHIIOBOM paboThl WM paboTHl B Mapax, KOTOPHIC ydar
o0yJaromuxcs KOMaHTHOU pabote " B3aUMO/ICHCTBHIO c JIPYyTUMHU 00yJaroImuMucs;
* MHHUIUHPOBAHUE M MOAJCPHKKY HCCICIOBATEIbCKON AEATEIBHOCTH OOYYAIOIIMXCS B paMKaxX pead3alliil MMH HHAWBHIYAIBHBIX M TPYIIOBBIX
UCCJICIOBATEIbCKUX MPOEKTOB, YTO JACT OOY4YaroIMMCs BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS TEOPETHYECKOM MPOOIeMBI,
HaBBbIK I'CHEPHPOBaHUS U O()OPMIICHHS COOCTBEHHBIX UJICH, HABBIK YBAXUTEIBHOIO OTHOIICHHS K YYXXUM HIEsSM, 0QOPMIICHHBIM B padoTax APYrux
UCCIIeI0OBATENeH, HaBBIK MTyOJIMYHOTO BBICTYIUICHUS TIEpe] ayTUTOPUEH, apryMEHTUPOBAHHS U OTCTAUBAHUS CBOCH TOUKH 3PCHHUS.

Conep:xanue 00yuyenus B 8 Kiacce.
ITepBoHavaabHBIC XMMHYCCKHE IOHATHS.

[Tpenmer xumuu. Poib XMMHUM B )KM3HHU 4YeJlOBEeKa. XUMHUs B CUCTeMe HaykK. Tena u BeuecTBa. Puznueckue CBOWCTBA BEIIECTB. ATperaTHoe
cocTosiHue BeecTB. [IoHsATHE 0 MeTOaX O3HAHUS B XUMHH. YucThble BenecTBa U cMecH. CriocoObl pa3esieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XMMUYECKHE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThie U ClOXHBIE BElecTBA. ATOMHO-MOJIEKYJIIPHOE
yUYEHHUE.

Xumnaeckas popmyia. BaJeHTHOCT aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemlecTB. OTHOCHTEIbHASI aTOMHAsI Macca.
OTtHOocuTeNnbHAs MOJIEKYJISIPHAsA Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COEJUHEHHH.

KomunyectBo BeniectBa. Monb. MossipHas macca. B3anMocBsA3b KOIMYECTBA, MACChl M YMCIIA CTPYKTYPHBIX €IMHMI] BelecTBa. Pacy€rsl 1o
(bopMynaM XMMUYECKHX COETMHEHHH.

duznyeckue U XMMUYECKHUE SIBICHUA. XUMUYECKasl peaklys U e€ MpU3HAKU. 3aKOH COXPaHEHUS MacChl BEHIECTB. XUMUYECKUE ypaBHEHUS.
Knaccugukaius XuMHuecKux peakuuil (CoeTuHeHns, pa3IokKeH!s, 3aMeleHHs], OOMEHa).

XUMHYECKUN HSKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCY/IOHM, MpaBuUjaMu paboThl B JjabopaTopuu W TMpuéMaMu OOpalieHHs ¢
71a00paTOpHBIM 00OpYJOBaHUEM, HM3y4EHHE M ONHUCaHUEe (PU3NYECKHX CBOMCTB 00pa3l0B HEOPraHMYECKMX BELIECTB, HAOIOJeHHE (PU3MUECKUX
(naBieHUE BOCKA, TastHUE JIb/1a, PACTUPAHHE caxapa B CTYIKE, KUIIEHUE U KOHJEHCALMsI BOJbl) U XUMHUUECKUX (TOpPEHUE CBEUH, MPOKAIMBaHUE MEIHON
IIPOBOJIOKH, B3aUMOIEHCTBHE MeJla C KUCIIOTOM ) sIBIICHHH, HAOJI0IeHNe U ONMCaHNe TPU3HAKOB MPOTEKaHUS XMMUYECKUX peakLui (pa3iokeHue caxapa,
B3alMO/ICIICTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapus, pazioxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoAecTBHE jKeJie3a C paCTBOPOM COJIH
menu (II), u3ydenue cnoco6oB paziesieHus: cMecei (C MOMOILBI0 MarHuTa, GUIbTpOBaHKUE, BhIIApUBaHUE, AUCTHILUIALNSA, XpoMaTorpadus), IpoBeieHNe
OYUCTKU TOBAapEHHOW COJIM, HAOIIOJCHUE U ONMUCAHHE Pe3yJbTAaTOB MPOBEJEHUS OIbITAa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaccChl, CO3/IaHUE
MOJIENIEN MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Baxnelimme nmpeacTaBUTENN HEOPraHMYECKUX BEIIECTB.

Boznyx - cmech razoB. CoctaB Bo3ayxa. Kuciopoa - snemMeHT M mpoctoe BemecTBo. HaxoxkeHue Kuciopoaa B mpupoze, Gpusnueckue u
XUMHUYecKHe cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucinopoaa. CriocoObl MOJTydeHus: KUCI0poaa B 1JaOOpaTOPHH U MPOMBILIUIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H - auioTporiHas MOAU(UKaLUs KUCIOPOIa.

TemoBoit 3PekT XUMMUUECKON peaklnH, TEPMOXUMUYECKUE YpaBHEHHS, 9K30- U IHAOTEpMUYECKHE peakuuu. TOIMBO: yrojib U METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHue 030HOBOTO CIOSI.

Bonopon - anemenT u mpoctoe BemecTBo. Haxoxxaenne Bogopoa B mpupoje, puzndeckre 1 XMMAYECKHe CBONCTBA, MPUMEHEHHUE, CITOCOOBI



nosry4eHusi. KHCiIoThl U COJIH.

Mosnsipablii 00bEM ra3oB. Pacuérel 0 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BoAbL. Bosa kak pactBoputens. PacTBopsl. HacslleHHBIE 1 HEHACBIIEHHBIE PACTBOPHI. PACTBOPUMOCTS BEILIECTB B BOJIE.
MaccoBas 105151 BEIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbL. OcHOBaHUs. Poiib pacTBOPOB B IPUPOAE U B KU3HU yeraoBeka. KpyroBopoT Bojbl
B IIpUpO/iE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOJHBIX BOI.

Knaccudukanus neoprannueckux coeaunenuid. Oxcuanl. Kinaccuduxamms okcuioB: cosaeodpasyromiue (ocHOBHBIE, KHUCIJIOTHBIE,
am(oTepHBbIe)

u HecoseoOpasytomue. Homenknatypa okcuoB. duznueckrue 1 XuMU4Yeckue cBoMcTBa okcu10B. [lomyuenne okcuaoB.

OcuoBanwms. Knaccudukanus ocHOBaHUHN: MENOYH ¥ HEPACTBOPHMBIE OCHOBaHUsA. HoMeHKIaTypa ocHOoBaHMH. DU3NYECKHEe M XUMHUYECKUE
cBolicTBa ocHoBaHUH. [losyuenre ocHOBaHMIA.

Kucnotsl. Knaccudukanus xkucnor. Homenknatypa xucior. duznyeckre 1 XUMHYECKHE CBOWCTBA KUCIOT. Psan aktuBHOCTH MetayuioB H.H.
bekerosa. [lonyuenue kucior.

Conu. Homenknarypa cosei.

®dusnueckue U1 XUMHUECKHUE CBOICTBA coliel. [lomyuenue comneit.

I'eneTndeckas CBA3b MEXKy KJIACCAMHU HEOPTAHUYECKUX COCTUHEHUMN.

XUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE OMNpEeNICHUE COACpkKaHHs KHUCIOpOJa B BO3JAyXe, MOJyuyeHUEe, cCOOMpaHHe, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB KUCIOpOAa, HAOMI0IeHNE B3aUMOICHCTBUSI BEIIECTB C KUCIOPOJAOM U YCIOBHUSI BOSHUKHOBEHMS M IIPEKPAIICHUS TOpeHus (1oxapa),
O3HAKOMJIEHHE ¢ 00pa3llaMi OKCHJOB M ONHCAHUE UX CBOICTB, MOJydyeHHE, COOMpaHUe, paclio3HaBaHUE U W3y4YeHHE CBOWCTB BOJOpOAa (TOpEHUE),
B3auMoOIeiicTBUE BOI0poa ¢ okcuaoM Meau (11) (Bo3aMOXKHO HUCIIONB30BaHNE BUIEOMATEPUATIOB), HAOIIOAeHIE 00pa3I0OB BEIIECTB KOJIMUECTBOM | MOJIb,
HCClIeIoOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPHUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C OINpEAEIEHHOM MaccoBOM aoiei
pPacTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJIIIaMU (HATPUEM U KaJbIeM) (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPHAITIOB), NCCIIEIOBAHUE
00pa31loB HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KJIACCOB, HAOIIOIEHE U3MEHEHHUSI OKPAaCKU MHIMKAaTOPOB B pacTBOpaxX KHUCJIOT U IeN0Yel, U3ydeHue
B3aumojeiicTBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHUCIIOTHI, KMCIOT C METajUlaMH, peakUui HeHTpaau3aluu, MOJydeHHEe HEepacTBOPUMBIX
OCHOBAHMH, BBITECHEHME OJHOIO MeTajula JPYyTMM M3 DPACTBOpA COJIM, PELICHUE JKCIIEPUMEHTAJIbHBIX 3aJad o TeMe «BakHellue Kiacchbl
HEOPraHWYECKUX COECTUHEHUI.

IHepuoauuecknii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3j1eMeHToB .. MenaesieeBa. CTpoeHne aroM0B. XMMH4YeCKas CBA3b.
OKHCIMTEIEHOBOCCTAHOBUTE/IbHbIC PEAKLIUH.

[TepBble MONBITKK KJIACCU(PHUKAIMA XUMHUECKUX 3JeMEHTOB. [IOHSATHE O rpymmax CXOAHBIX 3JEMEHTOB (IIEJIOYHbIE U LIETOYHO3EMEIbHbIE
METaJJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUbI U THUIPOKCUIBL.

ITepnognueckuii 3akoH. [lepumonmueckas cucrema xummdeckux snemeHToB JI.M. MenneneeBa. KoporkonepuoaHas M AIMHHONEPHOIHAS
¢dopwmel [leproanueckoii cuctemsl xumuaeckux nemenToB .M. Menneneesa. [leprosl u rpymibl. usndeckuii CMbICI TOPSAKOBOIO HOMEPA, HOMEPOB
[IEPUOJA U IPYIIIBI DJIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTpoHbl. CTpoeHUE AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XMMHUYECKHUX
aneMeHTOB [lepuoanueckoit cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO 3JIEMEHTA I10 €T0 MoJiokeHuto B [lepuoanueckoit cucreme J1.1.
Menneneesna.



3aKOHOMEPHOCTH W3MEHEHHUs pajnyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAUNIMYCCKUX M HEMETAJUTMYECKUX CBONCTB IO TPYIIaM H
nepuogam. 3uayenue [lepuoanueckoro 3axkona u [leproauueckoit cucTeMbl XMMHUUYECKUX JIEMEHTOB JUIsSl pa3BUTHUS Hayku U npaktuku. J[.V. Mennenees
- Y4EHBIN U IPAKIAHUH.

Xumuyeckas cBsizb. KoBajeHTHas (oJisipHasi U HEMOJIIpHAsi) CBSI3b. DJNEKTPOOTPHUIATEILHOCTh XUMHUUECKUX 2JIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTETHHO-BOCCTAHOBUTENBHBIE peakiuuu. [Iporecchl OKHUCICHHS H BOCCTaHOBJICHHS. OKHCIUTEIH U
BOCCTaHOBHUTEIIH.

XUMUYECKUH SKCIIEPUMEHT: U3Y4EeHHE 00pa3IloB BEIIECTB METAJUIOB M HEMETAIIJIOB, B3aUMO/ICHCTBUE TUAPOKCHIA IIUHKA C PACTBOPAMHU KUCIIOT
U IIEeJOoYe, MPOBEACHUE ONBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX peakiuil (rOpeHue, peakiuu paslioKeHus,
COCMHCHHS).

MesxnpeaMeTHbIE CBSI3H.

Peanu3zanus MEKIpeIMETHBIX CBSI3CH NMPU M3YYCHHH XUMHUHU B 8 KIIACCEe OCYIIECTBISIETCS 4Yepe3 MCIOJBb30BaHUE KaK OOIIUX eCTECTBCHHO-
HAYYHBIX TOHATUMN, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMU IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: HAyYHBIM (aKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAIM3, CHHTE3, KilaccH(HKaIus, MepUOIUIHOCTS,
HaOII0/IeHNE, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dusznka: MaTepus, aTOM, AIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHJI, H30TOIIbI, PaAHOAKTUBHOCTh, MOJICKYIIa, SJIEKTPUICCKHIA 3apsi1, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ra3, ((M3MUeCKre BeTHUNHBI, AMHHUIIBI H3MEPEHUSI, KOCMOC,

IUIaHEeTHl, 3B8E3761, COJIHIIE.

buonorus: porocunres, qpixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEpPaAIIb, TOPHBIE TIOPO/IbI, TOJIE3HBIE UCKOMTAeMblIe, TOTLIUBO, BOJAHBIE PECYPCHI.

Conep:xanue o0yuyenus B 9 Kjacce.
BemecTBo 1 XUMHYeECKasi peaKIus.

[lepuoanueckuii 3akoH. Ilepuognueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. CrtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KalUs, KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM DIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMUYECKON CBA3H. THIIBI KpUCTAININYECKUX PEMIETOK, 3aBUCUMOCTb CBOIMCTB BELIECTBA OT TUIIA KPUCTAJIINYECKON
PEIIETKH U BUJIA XUMUYECKON CBS3H.

Knaccugukanus n HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOHCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM KIaccaM
HEOPraHUYECKUX COEAMHEHU, TeHeTHYeCcKas CBsI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XuMHUYECKUX peakiuil Mo pa3IuyHbIM IpU3HAKaM (110 YHCIY M COCTaBY YYacTBYIOLIMX B PEAKIMU BEIECTB, MO TEIJIOBOMY
3¢ (deKTy, 10 U3MEHEHHIO CTEeTeHEeW OKHUCICHHS] XUMUYECKUX 3JIEMEHTOB, [0 OOpPaTUMOCTH, 10 YYacTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTe 0 ckopocTu XxUMHUecKol peakiuu. [loHsaTne 006 0OpaTUMBIX U HEOOPATHUMBIX XMUMHUYECKUX peakiusx. [IoHsATHe O TOMOreHHBIX U
rereporeHHslx peakuusax. [lonsatue o xaranuse. Ilondarue o xummudeckoM paBHoBecHH. DaKkTOPBI, BIMAIOIINAE Ha CKOPOCTh XUMUYECKOW PEAKLUU U
M0JIOKEHNE XUMHUYECKOTO PaBHOBECHSI.



OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, JICKTPOHHBIN OallaHC OKHCIUTEIHLHO-BOCCTAHOBUTENIbHOM peakiuu. CocTaBieHne ypaBHeHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI C HCIIOIB30BAHNEM METO0/1a 3JIEKTPOHHOT O OanaHca.

Teopust 37ME€KTPOIUTHUECKON AMCCOLUALMM. DJIEKTPOJIUTHI U HEAIEKTpoiauThl. KaTnoHsl, aHMOHBL. MeXaHHW3M [IHMCCOLMALIMM BEUIECTB C
pa3IMYHBIMU BUIAMU

xummuueckon cBsizu. Crenenp aucconranvi. CUIbHBIE U CIIA0bIE JIEKTPOJIUTHIL.

Peakiun nonHoro ooOMeHa. Y cioBus IPOTEKaHUs peaklinii HOHHOro 0OMeHa, IIOJIHbIE U COKPALIEHHbIE HOHHBIE YpaBHEHMsI peakuuil. CBoHCTBa
KHMCJIOT, OCHOBAHUN U COJIEW B CBETE NPEICTABICHUM 00 JIEKTPOJINTUYECKON nuccounanuu. KauecTBeHHble peakuu Ha HoHbl. [loHsTHE O rMApOIN3e
coJei.

XVUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEISAMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB - METAIOB M HEMETAIUIOB
(rpacduTa u anMasza), CIOKHBIX BELIECTB (XJIOPUAA HATPUs), UCCIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKONW peakIMy OT BO3AECHCTBUS pPa3IMYHbIX
(akTOpOB, HCCIETIOBAHNE IEKTPOIIPOBOJIHOCTH PACTBOPOB BEIECTB, MPOIIECCa AUCCOMMAIIUN KHCIIOT, MIET0Yel U cojiei (BO3MOXKHO MCIOIb30BAHUE
BUJIEOMATEPHAJIOB), IPOBEACHUE ONbBITOB, HIUTIOCTPUPYIOIIMX TPU3HAKH IPOTEKAHUS peaKkii HOHHOro oOMeHa (00pa3oBaHue 0cajika, BblJCJICHHUE rasa,
o0pa3oBaHHE BOJbI), ONBITOB, WIIIOCTPHUPYIOIIUX NPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIFHBIX pEAKIUH (TOPEHHE, PEAKIHH Pa3IIOKEHHS,
COEZIMHEHUS ), PACIIO3HABAHUE HEOPIaHUYECKUX BELIECTB C IIOMOLIbIO KAUECTBEHHBIX PEAKLUI Ha MOHBI, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4.

HemeTa/uuibl U MX cOeJUHEHHUS.

OO0wrast xapakTepucTUka ranoreHoB. OcoOEHHOCTH CTPOEHUS AaTOMOB, XapaKTepHble cTeneHn okucieHus. CTpoeHue U pU3nuecKue CBOicTBa
IIPOCTBIX BEILIECTB - FAJIOT€HOB. XMMUYECKUE CBOMCTBA HA IPUMEpE XJlopa (B3auMOAEHCTBHE C METallaM1, HEMETallIaMy, 1e104aMu ). XIJI0pOBOIOPO.
ConsHast KHCII0Ta, XUMUYECKHE CBOICTBA, IOJy4E€HUE, IPpUMEHEHME. J[elicTBHE XJI0pa U XJIOpPOBOIOPO/1a HA OpraHU3M YesoBeka. BaxHeine X10pu sl
U UX HaXO0XJECHUE B IIPUPO/IE.

O6mras xapakrepuctika 31eMeHToB VIA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHMS.

CrpoeHue u pu3nUecKre CBOICTBA MPOCTHIX BELIECTB - KUCIOPOJa U cepbl. AJUIOTPONHbIE MOIU(UKAIIUU KUCIOPOJia U cepbl. XUMHUUYECKHE
cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3NYEeCKHe M XMMUYeckue cBOMCTBAa. OKCHJIBI Cepbl KakK MpeACTaBUTEIN KUCIOTHBIX OKcuIoB. CepHas
KHCIIOTa, (pU3MUecKre U XUMHUYECKHe CBOWCTBa (0OlIMe Kak MpeACTaBUTENS Kilacca KUCIOT U creluduueckre). XuMUYECKUE peaklMy, JeKallue B
OCHOBE ITPOMBIIIJIEHHOT'O CIIOCO0a MOJYyYeHHsI CEPHOM KUCIIOTHI.

[Tpumenenue. Conu cepHOIl KUCIIOTHI, KAUECTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepbl 1 €€ COeJMHEHHH B IpHpoie. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOLIEH cpeJibl COETMHEHUIMU cepbl (KUCIOTHBIE T0KH, 3arps3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €ro Mpe10TBpaIlieHHs.

OO6mas xapaktepuctuka 351eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENIEHN OKHUCIICHUS.

A30T, pacrpocTpaHeHHe B Mpupoje, (pu3nueckue U XUMHUYeckne cBoiictBa. Kpyrosopor azora B mpupoje. AMMHAK, ero (pusnueckue u
XUMHUYECKHE CBOICTBA, NMOJIy4eHHEe U IpuMeHeHne. Colu aMMOHHUS, X pU3NUECKHe U XMMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KMCJIOTa, €€ oy4yeHue, (u3ndeckue 1 XMuMU4ecKre cBoicTBa (00II1e Kak MpeICTaBUTENs Kjacca KMCIOT U Crieu(pUIecKue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUSI B KaUeCTBE MUHEPATIbHBIX YAO0OpeHMH. XUMUUECKOe 3arps3HEHUE OKPY)KAIOIIEH cpebl COeTUHEHUSIMHU
a30Ta (KMCIOTHBIE 10XKIH, 3arPs3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

®ochop, amnorponHsle Moauduxanuu ¢pocdopa, dusmdeckne u xumuueckue cpoictBa. Oxcupn docdopa (V) u docdopHas kuciora,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, nostyueHue. Mcnonb3oBanue GpochaToB B KaueCcTBE MUHEPATIbHBIX YI0OpEHUH.

O6mas xapaktepuctuka 35eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHBIE CTETICHN OKUCIICHHS.



VYraepon, amoTporHele MOAM(HKAINK, PACIPOCTPAHEHHE B MPHPOIE, (PU3MUYECKHEe M XUMHUYECKHE cBoicTBa. AncopOmus. KpyroBopot
yriepoja B npupoze. Okcuabl yriepoja, X (U3M4ecKue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OPraHU3MBbI, I1OJIyY€HHE U NPUMEHEHHE.
DKOJoru4ecKre MpoOJieMbl, CBsA3aHHBIE ¢ OkcuaoM yriaepoaa (IV), rumore3a riobambsHOTO MOTEIUICHUS KJIMMATa, MAPHUKOBBIA dPGEKT. YToNbHAS
KHCJIO0Ta U €€ COJIM, uX (pu3nueckue U XMMUYECKHe CBOMCTBA, MOoIyYeHue U npuMeHenne. KauectBeHHas peakius Ha kapOoHaT-uOHbI. Vcronb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH M CEIbCKOM XO03sICTBE.

[lepBoHauasbHbIEe MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSX yriepoja (MeTaH, 3TaH, 3TWIEH, alleTUIIEH, ITaHOJl, [NINLEPUH,
yKCycHasi kucnota). [IpupogHbie HCTOUHUKH YTIIIEBOIOPOIOB (Yrojb, IPUPOJHBIN a3, HE(PTh), MPOIYKTHI UX repepaboTku (OCH3MH), UX POJb B OBITY U
IPOMBIIIJICHHOCTH.

[TonsTHe 0 OMOJOTMYECKM BaXKHBIX BEIECTBAX: JKMpaX, OEJKax, yrieBoJax - W HUX POJM B JKU3HU YeJoBeKa. MaTepualbHOE €IHHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCAMHEHU.

KpemHuuii, ero ¢pusnueckue 1 XMMHUYECKUE CBOICTBA, MMoTydeHue U npuMeHnenune. CoequHeHns: KpeMHus B npupoze. O0mme npeacraBieHus 00
okcuge kpeMHUA(1Y) u kpemHueBol kuciaore. CHIIMKATBI, UX MCIOJb30BaHUE B OBITY, MEIUIMHE, IPOMBILIUIEHHOCTH. BaxkHelye cTpouTenbHble
MaTrepuaibl: KepaMuKa, CTEKJIO, IEMEHT, O€TOH, kee300eToH. [IpoliaemMbr 6€30macHOTO UCTOIB30BAHMS CTPOUTEIIBHBIX MAaTEPUATIOB B TTOBCEIHEBHOM
KU3HH.

XYUMHYECKUH IKCIEPUMEHT: U3ydeHHEe 00pa3li0B HEOPraHUYECKUX BEILIECTB, CBOWCTB COJITHON KUCIIOTHI, IPOBEJCHNE KAUECTBEHHBIX peaKuil
Ha XJOPUJ-UOHBI M HAOJIOJCHNE IPU3HAKOB UX MPOTEKAHUs, ONBITHI, OTpaXarouue GU3nuecKkue 1 XMMUYECKHEe CBOWCTBA raJlOr€HOB U UX COEAUHEHUH
(BO3MOHO HCIIOJIB30BAHUE BHJIEOMATEPHAIOB), O3HAKOMJICHHE C 0Opas3liaMu XJIOpUJIOB (TaJOT€HUIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U eé
COeIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEpHasoB), HaOIrOAEHUE Mpoliecca OOyIIMBaHMs caxapa IMoJ JeHCTBHEM KOHLEHTPUpPOBaHHON
CEpHOI KUCIIOThI, U3yUYE€HUE XMMHUECKHUX CBOICTB pa30aBIIEHHOM CEpPHOI KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peakIiy Ha CyIb(aT-nOH 1 HAOJI0IeHUE
npu3Haka e€ MpOTeKaHWs, O3HAKOMIIEHHE ¢ (HU3MUECKUMHM CBOicTBaMu a30Ta, ¢ocdopa M uX COeAUHEHUH (BO3MOXHO MCIIOJIb30BaHHE
BUJIEOMaTepHalioB), oOpa3laMu a30THBIX U (ocOpHBIX yHOOpeHul, MoixydeHue, cOOMpaHue, paclo3HaBaHUE W HU3YYEHHE CBOWMCTB aMMHUaKa,
IIPOBE/IEHNE Ka4eCTBEHHBIX peakluii Ha HOH aMMOHHUS U QochaT-uoH U U3yueHHe MPU3HAKOB UX NMPOTEKaHUs, B3aUMOJIeHCTBUE KOHIIEHTPUPOBAHHON
a30THOM KHCIJIOTHI C Mebl0 (BO3MOKHO HCIOJB30BaHUE BHUJCOMATEpPHANIOB), M3YUEHHE MOJENeld KpHUCTaUNIMYeCKUX pemEToK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJCOPOIMM PACTBOPEHHBIX BEIIECTB aKTMBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MpPOTHBOrasa, MOJy4YeHHUE,
coOupaHue, pacrio3HaBaHUE U U3yUYEHUE CBOWCTB YIJIEKHUCIIOTO ra3a, MIpoBEeJCHNE KaUyeCTBEHHbIX PEaKIUil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHHE
IIPU3HAKOB MX NPOTEKAHMSI, 03HAKOMJIEHHUE C MPOAYKLMEN CUIIMKATHON IPOMBILIUIEHHOCTH, PEIIEHUE DKCIIEPUMEHTAIbHBIX 33]1a4 110 TeMe «BaxHeinue
HEMETAJIJIbl U UX COEIMHEHUS.

Metayibl M X COeIMHEHMUS.

OOmmass xapakTepuCTHKa XMMHYECKHUX 3JIEMEHTOB - METa/VIOB Ha OCHOBAaHMM UX MoyiokeHus B llepmoanueckoil cucreMe XMMHYECKHX
anemenToB J[.M. MenneneeBa u crpoeHuss atomoB. CTpoeHne MeTaioB. MeTamnudeckas CBsI3b M METalNIMYecKas KPUCTAIIIMYECKasl peIIETKa.
DNEeKTPOXUMHUYECKUHN Pl HANIPSHKEHUH MeTallioB. Du3nyeckne U XUMUYECKHEe CBOMCTBa MeTauioB. OO0mue crnocoObl morydeHus: MeTayioB. [loasTue
0 KOPpO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajb, Yyr'yH, JIOPATIOMUHHNA, OpOH3a) U X IMPUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounsle MeTaibl: nosoxkeHue B [lepuoaundeckoii cucreme xumMnuueckux 3iaemMeHToB .M. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOKJEHHUE
B nipupojie. Pusznueckrue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIbl U TUAPOKCUIIBI HATpUs U Kanud. [IpuMeHeHue menoyHbIx



METAJUIOB U UX COCITMHEHUM.

[[{erouHO3€eMeNbHBIE METAUIBI MarHUi M KalbLui: nojioxkeHue B llepuommueckoit cucreme xummuueckux snemeHToB [[.M. Menneneesa,
CTPOEHHME UX aTOMOB, HAXOKJEHHE B Ipupoje. Puznueckue U XMMUUYECKUE CBOMCTBA MarHus M Kayibliys. BaxHelne coefMHEHNs Kaablus (OKCHU,
TUIPOKCH, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuognueckoit cucreme xumuueckux aemeHToB .M. MenpeneeBa, cTpoeHne aTomMa, HAXO0XJICHHE B MPUPOJIE.
duznyeckue 1 XMMHUYECKHE CBOMCTBA allfoMUHUA. AM(OTEpHBIE CBOIICTBA OKCHUJIA M TUAPOKCUIA aTFOMUHUSL.

Kene3o: nmonoxenue B Ilepuoguueckoil cucreme xumuueckux 3neMeHToB J[.M. MenneneeBa, CTpOEHHE aTOMa, HAXOXKACHUE B IPUPOJE.
dusnyueckre 1 XMMUUIECKHE CBOMCTBA jkele3a. OKCUIbI, THAPOKCHIBI U coiu cosn kene3a (I1) u sxenesa (I1I), ux cocras, cBOWMCTBA M MOJTyYEHUE.

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 0o0pa3lamMM METAaUIOB M CIUIABOB, WX (DPM3MYECKHMMU CBOWCTBAMH, M3YyUCHHE DPE3YJIbTAaTOB
KOPpPO3UU METaJIOB (BO3MOXHO HCIOJIb30BAaHUE BUCOMATEPHATIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS OKCHJIA KAJIBIIMSI U HATPHS C BOJOU (BO3MOKHO
HCIOJIb30BaHNE BUJIEOMATEPHAIIOB), UCCIIEI0BAaHUE CBOMCTB >KECTKOM BOABI, IIpOLlECcCa TOPEHHUs JKele3a B KHUCI0pojae (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMs KAUYECTBEHHBIX PEaKlMii Ha MOHBI (MarHus, KaJlblivs, aTlOMUHUS, IIMHKA, sxkene3a (I1) u xeneza (II), menu
(IT), naGnroneHye U OMKMCAHKE MPOLIECCOB OKpAIIMBAHUsI IUIAMEHU MOHAMU HATpPHsl, KaIMs U KaJlbLUs (BO3MOXHO HMCIIOIb30BaHUE BUAEOMATEPHUAIIOB),
uccienoBanre aM(pOTEPHBIX CBOWCTB T'HAPOKCHAA ATIOMUHHUS M TUAPOKCHJA IMHKA, PEIIEHUE SKCIEepUMEHTANbHBIX 3a/1ad 1mo Teme «Baxueiue
METaJIJIbl U UX COEIUHEHUS».

XuMHSA U OKpY KAK0Las cpejaa.

BemecTBa 1 Marepuaiibl B IOBCEHEBHON XKU3HU 4eoBeKka. bezonacHoe MCHOIb30BaHUE BEILIECTB U XUMUYECKUX peakuuil B ObITy. Ilepas
MIOMOIIIb PU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpY)Karollel cpelbl (MpeaenbHas 1onycTuMasi KoHueHTpanus seuiects (aanee - [1J1K). Ponp xumuu B perienuu
HKOJIOTHYECKUX MPOOIIEM.

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHue 00pa3I[0B MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIIIOB, TOJIMMEPHBIE MaTEpUaJbl).

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeIMeTHBIX CBsI3ed MPU M3YYEHMM XMMHUHU B 9 Kilacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHITHH, SBISIIOLIMXCSI CACTEMHBIMH JIJISl OT/I€IBbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOT'O [IUKIIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HAay4dHbIM (akT, TMIIOTe3a, 3aKOH, TEOpHs, aHAINW3, CHHTE3, Kiaccu(uKaius, MepuoIuYHOCTb,
HaOI0/IeHNe, SKCTIEPUMEHT, MOJIETUPOBAaHNE, H3MEPEHUE, MOJIEINb, SIBIICHUE, MAPHUKOBBINA A (EKT, TEXHOIOTHS, MaTepUalbl.

®uznka: MaTepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HM30TONBI, PaJHMOAaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUI 3apsn,
MIPOBOJIHUKH, TOTYIPOBOTHUKH, AUIIEKTPUKH, (POTOIIIEMEHT, BELIECTBO, T€J0, 00bEM, arperaTHOE COCTOSIHME BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTD,
KpUCTAJIJINYECKasl pelIéTka, CIuiaBbl, GU3NUYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: ¢dotocuHTe3, npixanue, O6uocdepa, IKOCHCTEMa, MUHEpaIbHbIC yIOOpPEHUS, MHUKPOIIEMEHTHI, MaKpOdJIEMEHThI, MUTATEIbHBIC
BElIeCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOTIaeMble, TOILITUBO, BOJIHBIE PECYPCHI.



Inanupyemble pe3yJibTaThbl 0CBOEHHS MPOrPAMMBbI 110 XHMHUHU HA YPOBHE OCHOBHOI'0 00IIero 00pa3oBaHMsl.

W3yyeHne XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHMS HAMpPaBICHO HA JOCTIIKCHHUE OOYYAIONIMMHUCS JIUYHOCTHBIX,
METaIPEeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpEeIMeTa.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS ITPOTPAMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHuUs JOCTUTAIOTCS B X0/1€ 00YYEHUS] XUMUHU B €THHCTBE
y’-Ie6HOﬁ ¥ BOCHIUTATEIbHONI ACATCIIBHOCTH B COOTBETCTBUH C TPAJUITHUOHHBIMU pOCCHﬁCKHMH COHOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMHA
[ICHHOCTSIMH, TPUHATBIMH B OOIIECTBE MPAaBUIAMH M HOPMaMH IMOBEICHUS M CIIOCOOCTBYIOT IMPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS H
COLMATTN3AIIUU 00yYarOIIHXCA.

JIMYHOCTHBIE PE3YIbTAThl OTPAXKAIOT FOTOBHOCTH 00YUAIOIINXCS PYKOBOICTBOBATHCS CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALIUH
U paCIIMPEHHUE OMbITA JICATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) MATPUOTHYECKOT0 BOCIIUTAHMS :

[IEHHOCTHOTO OTHOIIEHHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY W HAyYHOMY HACICAWIO, IIOHUMAHUS 3HAYCHUS XUMHYCCKON
HAYKU B )KU3HHU COBPEMEHHOTO 00IIECTBa, CIIOCOOHOCTH BJIaJIETh JOCTOBEPHOM uH(popMarei

0 TEePEIOBBIX TOCTHIKEHUSIX U OTKPBITUSAX MHUPOBOWM M OTCUSCTBEHHOM XUMUH, 3aUNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa
1 0O0ILIECTBA;

2) rpaxIancKoro BOCIHHTAHUS:

MPEJICTABJICHUS] O COLMAIBHBIX HOPMaX W MPaBWIAX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B
OOIIIECTBECHHO TIOJIE3HOM, Y4eOHO-MCCIIeIOBATEIbCKONW, TBOPUYECKOM M JPYTrUX BHIAX JCSITEIBHOCTH, FOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOU
JEeSATCIbHOCTH TIPY BBITIOJIHEHUN YUYEOHBIX, TO3HABATEIBHBIX 33J1a4, BBITOJHCHUH XHUMHYECKHX JKCIIEPUMEHTOB, CO3JaHHH YYCOHBIX MPOCKTOB,
CTpeMJICHHsI K B3aMMOIMOHIUMAHHIO U B3aWMOIIOMOIIIY B MPOIIecce 3TOM yueOHOM AeITeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHHUE U MOCTYIIKH
CBOMX TOBAPHIICH C TTO3UIIMHA HPABCTBEHHBIX ¥ IIPABOBBIX HOPM C YUETOM OCO3HAHWUS IMOCIICICTBUH MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMS:

MHPOBO33PEHUYECKUX IPEACTABICHUN O BEIIECTBE MU XMMHUYECKON pPEaKIMM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJIAIOLINX OCHOBY /ISl HOHUMaHMs CYIIHOCTH HAay4HOH KapTHHBI MHpa, NMPEACTaBIeHUIl 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIHI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MI03HABATEJbHBIX MOTHBOB, HAIIPaBJIEHHBIX HA MOTy4Y€HHE HOBBIX 3HAHUH [0 XUMHUH, HEOOXOMMBIX /U1 00bICHEHHUS Ha0JII0/JaeMbIX IPOLIECCOB
U SIBJICHUI,

MO3HABATENbHOM, NH(POPMAIIMOHHON M YHUTATEIBCKOW KYJIbTYphl, B TOM UYHCII€ HABBIKOB CaMOCTOSATENBbHON pabOThl ¢ yYEOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K 00y4eHHIO U TO3HAHUIO, JIF0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caM000Opa30BaHUI0, MPOEKTHOM U UCCIe10BaTeIbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJI€HHOCTH U YPOBHS 00yUYeHHS B ajbHEHIIEM;

4) popMupoBaHus KyJILTYPbI 310POBBSI:

OCO3HAHMsI IIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKM Ha 30pPOBBI 00pa3 »XHU3HH, OCO3HAHUSA
MOCJIEACTBUM U HETIPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOIEHHS aIKOT0JIsl, HAPKOTUKOB, KYpEeHHUsI ), HEOOXOAUMOCTH COOJIOIEHUS MTPaBuil O€30IMaCHOCTH
npu 0OpaIIeHUH C XUMUYECKHMHU BEIIECTBAMH B OBITY U peaslbHON KU3HH;

5) rpynoBoro BocnuTanus:



MHTEpeca K MPaKTUIECKOMY M3YUEHHIO MPodecCuil U Tpya pa3inyHOro poja, yBaKEHHE K TPYILy U pe3ylibTaTaM TPYAOBOH JAEATEIbHOCTH, B
TOM YHUCJI€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH, OCO3HAHHOTO BbIOOpA MHANBUAYAIbHON TPACKTOPUHU IPOAOIKEHUs 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHON MPO(heCCHOHAILHON JesITeIhHOCTH
U Pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTh aIalITUPOBATHCA B MPo(eccroHalbHOI cpejie;

6) sKkoJ0rMUECKOro BOCIHTAHMUS:

9KOJIOTUYECKHU L[E1eCO00pa3HOro OTHOIIEHUS K IPUPOJIE KaK UCTOYHHMKY KU3HHU Ha 3emile, OCHOBE €€ CyIECTBOBAHUS, IOHUMAHUS IEHHOCTH
3I0pPOBOTO U 0€30MacHOro oOpa3a *KU3HH, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICHXHYECKOMY 3/I0POBBIO, OCO3HAHUS
LIEHHOCTH COOJII0IEHHs ITPAaBUII 0€30I1aCHOr0 MOBEACHUS ITPU paboTe C BEIIECTBAMHU, A TAK)KE B CUTYaLUAX, YIPOXKAIOLIMX 30POBBIO U JKU3HU JIIO0 JIEH;

CIIOCOOHOCTH NPUMEHSTh 3HAHUS, MOJIydaeMble NIPU U3YUEHUHM XMUMMHU, IS PEIICHUs 3aja4, CBSI3aHHBIX C OKPY)KaIOIEH NPUPOJHON CpeoH,
MIOBBIIIEHUS] YPOBHSI 9KOJIOTUYECKOM KyJIbTYpbl, OCO3HAHUS INI00AJBHOIO XapakTepa 3KOJOIMYECKUX MpoOJIeM M HMyTel HMX pelleHHs MOCPeICTBOM
METO/I0B XVMHH;

9KOJIOTMYECKOI0 MBIIIUIEHHUS, YMEHUS PYKOBOACTBOBATHCSA UM B II03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMATIbHON IIPAKTHKE.

MeranpeamerHslie pe3yabTaThl.

B cocraBe meTanpeIMeTHBIX pe3yIbTaTOB BBIJAEIAIOT 3HAUMMBbIE JUIsl POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHS (3aKOH,
TEOpHsl, IPUHIUI, THIIOTE3a, (aKT, CUCTEMA, TPOIIECC, SKCIIEPUMEHT U JPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U IMO3BOJSAIOT Ha OCHOBE 3HAHMH M3 ATHX NpPeAMETOB (OpPMUPOBATH MPEACTABIECHUE O LEIOCTHOM HayyHOM KapTUHE MHpa, U
YHUBEpCaJbHbIE y4eOHBbIE ACUCTBUS (TO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, PETYIATHUBHBIC), KOTOpBIE OOECIEYHBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO yU4EOHOM eI TeIbHOCTH.

MertanpeamMeTHble pe3y/ibTaThl 0CBOCHHS 00pa30BaTe/IbHON MPOrPaMMBbl 110 XUMHUH OTPAKAIOT OBJIaJeHHe YHUBEPCAJbHBIMHU
MO3HABATEJIbHBIMU AeHCTBUAMH, B TOM YHUCJIE:

1) Ba3oBble JIorH4YecKHe IeHCTBHSI:

YMEHHUE UCMOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS NPU OCBOCHUU 3HAHUI: PACKpBIBaTh CMBICI XUMHUYECKUX MOHATUN (BBIAEIATH UX
XapaKTepHbIe MPU3HAKH, yCTaHABINBATh B3aUMOCBS3b C IPYTMMHU NOHSTHUSIMU ), UCIIOJIb30BATh OHATHUS J1s1 OOBSICHEHUS OTJIENIbHBIX (DAKTOB U SIBJICHUI,
BBIOMPATh OCHOBAHUS U KPUTEPUH JUI KIaCCU(PUKAIIMY XUMHUYECKUX BEIIECTB U XUMUUECKUX PEeaKLUii, yCTaHABIUBATh NPUUMHHO-CIICICTBEHHBIE CBS3H
MeXy 00bEKTaMH U3y4eHUs, CTPOUTD JIOTHUECKHE pacCy X AeHUs (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH ), TIPOBOIUTH BHIBOJBI U 3aKIIOUCHHUS;

yMEHUE  IPUMEHSATH B Ipolecce Mo3HaHus HOHATUS (IIPEIMETHBIE

U MeTanpeIMeTHbIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMblE B XMUMHH, MPEOOPa30BbIBATh MIMPOKO NMPUMEHSEMbIE B XUMUU
MO/IEJIbHBIE PE/ICTABICHUS - XUMUYECKUI 3HAK (CHMBOJI 3JIEeMEHTa), XUMHUYecKast opMya U ypaBHEHHE XMMUYECKOH peakluu - PH PELIeHUH yueOHo-
MO3HABATENbHBIX 33/1a4, C YUETOM ATHX MOJIEIbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKH N3Y4a€MbIX OOBEKTOB -
XUMHAYECKHX BEIIECTB U XUMHMUYECKUX PEAKIUH, BBISBIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHbIE CBA3H U MPOTHBOPEUYHS B M3ydaeMbIX
MIPOLIECCAX U SIBJICHUSX;

2) ba3zoBble uccien0BaTebCKHe AeiCTBHUSI:

YMEHHE UCIOIb30BaTh IOCTABJIEHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA O3HAHMSI, @ TAKXKE B KAYECTBE OCHOBBI J1s1 POPMHUPOBAHUS TUIIOTE3BI
I10 TIPOBEPKE MPABUIIBHOCTU BBICKA3BIBAEMBIX CYXKICHUM;

pUOOpETEHNE OMbITa MO TNIAHWPOBAHUIO, OPTaHU3aLlMU U POBEICHUIO0 YYCHUUECKHUX SKCIIEPUMEHTOB: YMEHHUE Ha0JI0/1aTh 3a X0A0M Ipoliecca,



CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3ynabTar, (HopMyaupoBaTh 0OOOIICHHS M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIBITA, MCCIEI0BAHUS,
COCTABJIATh OTYET O MPOJIEIAHHON padoTe;
3) Pabora ¢ uHpopmanueii:

yMEHUue BbIOMpPATh, aHAIIM3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHMUS, MOIY4aeMYI0 U3 pa3HbIX
MCTOYHMKOB (HAay4yHO- TOMYJSpHAs JIUTEpaTypa XUMHUYECKOTO COJEp>KaHHs, CIPaBOYHBIE MocoOus, pecypchl MHTepHETa), KpUTHYECKH OILCHUBATH
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHUE TPUMEHSTh pa3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U 0TOOpe MH(MOPMAIMHM U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX JJIs
BBINOJIHEHUS] Y4E€OHBIX M I103HABATEJIbHBIX 3aJau OINpPENEeNEHHOr0 THUIA, MPUOOpPETEHHE OIblTa B O0JACTH MCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHHE KyIbTYPOHl aKTHBHOTO HCIIONB30BAHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBHIOMPATH
ONTUMAaJIbHYIO ()OpMY NPEACTABICHUS MHPOPMALIUU U WILTFOCTPUPOBATH PEIIaeMble 3314 HECIIOKHBIMU CXE€MaMH, IarpaMMaMu, IpyTuMu popMaMu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

yYMEHHUE MHCIIOJIb30BaTh M aHAIM3MPOBAaTh B Ipolecce Yy4yeOHOM M HCCIIeAOBATENbCKOM JEATEIbHOCTH HH(GOPMALMIO O BIMSIHUU
MIPOMBIIIJIEHHOCTH, CEITBCKOTO X03SCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIeH MPUPOIHON Cpebl;

Y obyuaromerocst 6yayT c¢(popMHPOBaHBI c/Ie1yIOIIHe YHUBEPCAIbHbIe KOMMYHUKATHBHBIE 1eHCTBHS:

YMEHME 3ajjaBaTh BOIPOCH! (B XOJ€ Auanora U (Wiau) AUCKYCCUHU) IO CYHIECTBY OOCYXAAaeMOM TeMbl, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITNOJIHEHUS NPEII0KEHHON 3ajauu;

IPUOOpPETEHUE ONBbITAa IPE3EHTALUU PE3Y/IbTATOB BBINOJIHEHNUS XMMHUYECKOT0 3KCIepuMeHTa (1a00paTOpHOTO OMBITa, JIA0OPaTOPHOI pabOThI
10 UCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4€OHOTO IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHKAMHU TO3HABATEIILHOW M MCCIIEAOBATEILCKONW NIEATEIFHOCTH TPU PEUICHUH BO3HHKAIOIINX
npobjeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COTJIacOBaHMs MO3ULMI (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE HITYPMBI», KOOPAUHALIUS
COBMECTHBIX JICWCTBUI, OTIpe/IelIeHNe KPUTEPUEB 110 OLIEHKE Ka4eCTBa BHITIOJTHEHHOW Pa0OTHI U IpyTHE);

Y obyuaromerocst 6yayT c¢(popMHPOBAHBI CJ1e1yIOLIHe YHUBePCcAJIbHbIE Pery/IsTHBHbIE el CTBHUA:

YMEHHE CaMOCTOSITENIbHO ONPEACATh IIeNN JEATENbHOCTH, IUIAHHPOBATh, OCYIIECTBISTh, KOHTPOJMPOBATH M TPH HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JESITEIbHOCTh, BBIOMpaTh Hanbosee 3((eKTuBHbIE COCOOBI pelIeHus] yUeOHbIX U MMO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIbHO
COCTABIISITh MJIM KOPPEKTHPOBATH MPEIOKEHHBIN allTOPUTM ACWCTBUI MPHU BBITOJHEHUN 33JJaHUN C YIETOM ITOTYYEHUS] HOBBIX 3HAHHH 00 M3ydaeMBbIX
00BEKTax - BEIIECTBAX M PEAKIMIX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOT0 pe3yibTaTa 3asBICHHON 1IeNH;

YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/IaraeMbie B YCIIOBUH 3a/IaHUH.

IIpeaMeTHbIe pe3yabTaThl 0OCBOEHHS MPOrPaAMMBbI 110 XUMHHU HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusl.

B cocTtaBe mpeaMETHBIX pe3yabTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEp)KaHHs, YCTAaHOBJICHHOTO IaHHOW (enepambHONW padoueit
IPOrpamMMOii, BBIACISAIOT: OCBOCHHbIE O0YJalOIIMMUCS HAay4Hble 3HAHMUS, YMEHUS U CHOCOOBI IEHCTBHM, crieruduueckue A IpeaMeTHOW obiacTu
«XUMHUS», BUIBI ACATEIBHOCTH TI0 TIOYYESHUIO HOBOTO 3HAHMSI, €T0 HHTEPIPETAINHU, TPEOOPA30BAHMIO U IPUMEHEHHIO B Pa3JIMYHBIX YI€OHBIX U HOBBIX

CUTYaIIHsIX.

K xoniy o6y4yenus B 8 kiacce y odyuaromierocst 0yay copMupOBaHbI CIEAYIOIINE MPEIMETHBIE pe3yIbTaThl TI0 XUMHUU:

PaCKpBIBATH CMBICII OCHOBHBIX XMMHYECKHX MOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0’KHOE BEIIECTBO, CMEChH

(omHOpOMHAS W HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJICKYISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,



MaccoBasl J10Ji1 XMMHUYECKOI'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIM 00OBEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKMCJICHHs, XMMHUYECKas peakus, KIacCu(pUKalMs peaklil: peakui COeIHHEHUs, PeaKLUU Pa3IokKEHUs, PEaKIIMK 3aMEIIeHUs, peakluu oOMeHa,
9K30- M SHAOTEPMHUYECKUE PEAKLIUH, TEII0BOH 3(h(heKT peakinu, SApo aToMa, HIEKTPOHHBIH CIIOH aToMa, aTOMHasi OpOuTallb, PaJIyC aTOMa, XUMHYECKast
CBSI3b, IOJISIPHAS U HETIOJIIPHAsl KOBAJIEHTHAs CBsI3b, HOHHASI CBSI3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBast 10J1s1 BellecTBa (IPOLIEHTHAst KOHLEHTpalys)
B PacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHSATD 3TH MOHATHS IIPH ONIMCAHUM BEILECTB M UX IPEBPAILCHUN;

UCTIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Uil COCTaBJICHUS ()OPMYIT BELIECTB M YPaBHEHUI XMMHUYECKUX PEaKLnii;

OIpesieNATh BAJEHTHOCTh ATOMOB JIEMEHTOB B OWHApHBIX COEJUHEHUSAX, CTENEHb OKHUCJIEHUS 3JIEMEHTOB B OWHApHBIX COECIUHEHHUSX,
MPUHAIIICKHOCTD BEIIECTB K ONPEeIEHHOMY KJIACCY COSAMHEHUH 1Mo popMyIiaM, BHJI XMMUYECKOW CBSI3U (KOBAJICHTHAS! M MIOHHAS) B HEOPraHUYECKHX
COCMHEHUSX;

packpbiBath cMbica llepumonnueckoro 3akona [I.JMI. MenpeneeBa: neMOHCTpUpPOBATh IOHMMAaHUE IEPUOJMYECKONW 3aBUCHMOCTH CBOMCTB
XMMHMUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHHA B Ilepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHUS MAcCChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HUSsI, 3aKOHa ABOTaJpO, ONMUCHIBATH U XapaKTepH30BaTh TabiamuHyo (Gopmy [leprmoanmyeckoll CUCTEMBbI XUMHUYECKHX JJIEMEHTOB:
pasnuyaTh MOHSTHUS «TJIaBHAs noarpymmna (A-rpymnma)» u «nodounas noarpymmna (b-rpymmna)y, Maneie 1 60JIbIINE TEPHOIbI, COOTHOCHTH 0003HAUCHUS,
KOTOpbIe uMeroTcs B Tabmune «llepuoandeckas cucrema XuMu4deckux smeMeHToB J[.J. MenzaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi] sfapa, o0l1ee YUCIIO 3JIEKTPOHOB U paclpeeeHue UX 0 3JIEKTPOHHBIM CJI05M);

KJIacCu(UIIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA,

XMMHUYECKHE PeaKIUH (110 YUCIY U COCTaBYy yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOICTBA BEILIECTB PA3JIMUHBIX KJIACCOB, IOATBEPKAasi ONUCAHHE puMepamMu
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BOZMOXXHOCTH IPOTEKAHUSI XMMUYECKUX NPEBPALICHUN B
Pa3IMYHBIX yCIOBUIX;

BBIUHCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 10 (hopMyIie coeIMHEHuS,
MacCOBYIO JOJIIO BELIECTBA B PACTBOPE, IPOBOIUTE PACUYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIni;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENIBHON JAESITEIbHOCTH - aHalu3 M CHHTE3, CpaBHEHUE, OO0O0OIIeHHe, CHCTEeMaTH3aluIo,
KJIacCU()UKALIMIO, BBISIBIEHUE MPUYMHHO-CIEICTBEHHBIX CBs3€l - JUId M3y4eHMs CBOWCTB BELIECTB M XMMMYECKHX pEaKIMi, €CTeCTBEHHO-HAayYHbIE
METO/Ibl TIO3HAHUS - HaOII0/IeHHEe, U3MEPEHNE, MOJIETUPOBaHHE, SKCIIEPUMEHT (peaibHbI U MBICTICHHBIN);

CJIeZIOBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOH MOCY0H 1 1ab0paTOPHBIM 000pYA0BaHUEM, a TAK)KE MPaBUIIaM OOpAIleHHUs C BeIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIMSIMU IO BBIMOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB 0 MOJIYYEHHUIO U COOMPAHHUIO I'a3000pa3HbIX BEIECTB (BOIOpOa
U KHCJIOpOJa), MPUTOTOBIEHUIO PAacTBOPOB C ONpPENEIEHHON MAacCOBOHM 10y PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAMTH XMMHUYECKHUE
HKCIEPUMEHTHI 110 PaCcIIO3HABAaHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C TOMOIIBIO HHANKATOPOB (JIAKMycC, (eHOI(TAIEHH, METUIOPAHK U APYTHUE).

K koHiy o6yuenus B 9 kinacce y odyqaromerocst Oyy chopMUpOBaHbI CIEAYIOIINE TPEAMETHBIE PE3yIbTaThl 10 XUMHH:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: XUMHUYECKHUN 3JIEMEHT, aTOM, MOJEKYJa, UOH, KaTHOH, aHHOH, IIPOCTOE BELIECTBO,
CIIO’)KHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XMMUYeCKas peaklus, XUMHUYECKas CBs3b, TEMJIOBOH 3¢ ekt
peaxkiuu, MOJb, MOJISIPHBIA OOBEM, PpacTBOp, OSJEKTPOIMTHI, HEIIEKTPOJUTHI, SJIEKTPOJUTHYECKAs AMCCOLUAINS, PEaKUHd HOHHOro oOMeHa,



KaTaJln3aTop, XWMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMBIC pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKHCIUTEb,
BOCCTQHOBUTEIIb, OKHCJICHME W BOCCTAHOBJCHME, AJIOTPONMs, aM(OTEPHOCTb, XHMMYECKas CBs3b (KOBAJEHTHAs, HOHHAas, MeTaJuIMyecKas),
KpUCTAJUIMYECKas PEIIETKA, KOPPO3Us METAIIOB, CILIABBI, CKOPOCTh XUMUYECKON PEAKLMHU, IIPeeNbHO Aonyctumas konueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHSATD 3TH MTOHATHS IIPH ONIMCAHUM BELLECTB M UX IPEBPAILCHUN;

UCTIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBJICHUS (POPMYIT BELIECTB U YPAaBHEHUI XMMHUYECKUX PEAKLIUH;

ONPEACIIATh BAJIEHTHOCTh U CTENIEHb OKMCIICHUS XUMUYECKUX IEMEHTOB B COCIUHEHUSAX PA3IMYHOIO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ornpeAenEéHHOMY KJIacCy COSTMHEHUN 10 (opMyJiaM, BUJT XHMHUYECKOH CBSI3U (KOBAJICHTHASI, MOHHAS, METAJTUYECKAs) B HEOPTraHUUECKUX COCTMHCHUSX,
3apsil MOHAa IO XMMUYECKOH (opMmyle, XapakTep cpeibl B BOIHBIX PAcTBOpAaX HEOPraHMYECKHUX COCIMHEHWMH, TUIl KPUCTANIMYECKOM peIéTKu
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca Ilepuoguueckoro 3akona J[.JM. MenpeneeBa M 1€MOHCTpUPOBATH €ro NOHMMAaHME: OIUCBHIBATH U XapaKTEPU30BaTh
Taban4yHyro popmy [leproandeckoii CHCTEMbl XMMUYECKUX JJIEMEHTOB: pa3iinyaTh MOHITHUS «TJIaBHAS MOArpyIna (A-rpyrima)» 1 «10004YHas HoArpyIna
(b-rpynmna)», manble 1 60bIINE IEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOINUECKOM TabHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHMS aTOMOB XMUMUYECKUX JIEMEHTOB (COCTaB U 3aps]l A1pa, o0lIee YUCIIO 3JEKTPOHOB U PACIPEIEICHNUE UX 110 3JIEKTPOHHBIM CJIOSIM), 0OBSICHSTD
o01111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOB U UX COCJMHEHMH B Mpejeaax MaJbIX EPUOJIOB U TJIaBHBIX MOArPYIII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUpPOBaTh XUMUYECKUE 3JIEMEHTBI, HEOPraHUYECKUE BEIECTBA, XUMHUECKUE PEAKIIUH (110 YUCITY U COCTaBY YYAaCTBYIOIUX B PEAKLIUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, Mo N3MEHEHHIO CTETIeHEH OKUCICHUSI XUMUYECKUX IIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U ClENU(PUUECKUE XUMHUECKHE CBOIMCTBAa MPOCTBIX M CIOXHBIX BEIIECTB, NMOATBEPKAAs ONHUCAHHE
MpUMepaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHUS DIEKTPOJIUTUUECKON JUCCOLUALMHN KUCIIOT, IEN0YEH U COJIEH, TIOJHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKIIM HOHHOTO
oOMeHa, ypaBHEHHMsI peakluii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKOM CBSI3U MEK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OajlaHCa ITHX peakiuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX IPEBPAIICHUI B Pa3siIUYHBIX
YCIIOBUSX;

BBIUHCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 10 (hopMyIie COeTMHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE, IPOBOJUTD PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIIVH;

coOiroAaTh MpaBuiia MOJB30BaHUs XUMUYECKON MOCYI0M U J1abopaTOpHBIM 000pY/IOBaHUEM, a TAaKXKE MpaBuiIa OOpalleHUs C BEIIeCTBaMHU B
COOTBETCTBHH C MHCTPYKIIUSMH IO BBIMOJIHEHHUIO Ja00pAaTOPHBIX XUMHUYECKUX OIBITOB 10 IMOJIYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHAaKa
U YTJIEKUCIIOTO rasa);

IPOBOJUTH PEAKIINH, TOITBEPHKIAIOIIIE KaUeCTBEHHBIN COCTAaB Pa3IMUHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM ITYTEM XJIOPUIOPOMU/I -, MOHI-
, kKapOoHart-, pocdar-, cunukar-, cyinbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI H3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOILIUE B BOJHBIX PAaCTBOPax
HEOpPraHUYECKUX BEILECTB;

MPUMEHSITh OCHOBHBIE OTEpPAllMU MBICIUTENBHON ACSTEIbHOCTU - aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATHU3AllUIO, BhISIBICHHE
MPUYMHHO-CJIE/ICTBEHHBIX CBS3€H - JUI U3Y4EHHsI CBOIMCTB BEIIECTB U XUMHUUECKUX PEAKINH, eCTEeCTBEHHO-HAYUHbIE METO/IbI IIO3HAHUS - HAOJI0IeHuE,
U3MepeHue, MOACTMPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICIIEHHBIH).
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TemaTH4yeckoe MJIAHUPOBAHUE YU4eOHOT0 MpeaMeTa « XHuMHUD»

Ne | HaumenoBauue paszzenos | KonuuectBo Conepxanue 00yueHus OCHOBHBIE BHBI J€SITEILHOCTH DrekTpoHHbie (HU(POBLIE)
- U TeM y4eGHOTro 00yJaroIuxcs 00pa3oBatebHbIE PECYPCHI
npeaMera JacoB

Paznen 1. IlepBoHavambHBIC XUMUYECKHUE TIOHATHS

1.1 Xumus - BaxHas | 5 IMpeamer xumuu. Poilb XUMHM B KH3HH YeJIOBEKA. PackpbiBaTh  CMBICT  H3ydaeMbix | bubnamoreka LHOK
o0nactb XUMHs B CUCTEME HayK. noHstuid. PackpeiBath pons xumuu B | https://m.edsoo.ru/7f41837¢
€CTECTBO3HAHUS u Tema w BemiectBa. MDU3MUYECKHE CBOMCTBA BEMIECTB. | MPUPOJE W KU3HH UYEIOBEKa, €€ CBS3b C
MPaKTHYECKOM ArperatHoe cocrosHHEe BemiecTB. [loHATHE O MeToAax | APYTMMH HAyKaMH.

JCATCIBHOCTH YCJIOBCKA

no3Hanus B XxuMuu. Yuctele BemecTBa U cMecd. CriocoObl
pasneneHus cMecei. Xumuyeckuit aKcnepumenm:
Llemoncmpayuu:

3HaKOMCTBO C XHMHYECKOM NOCYAOH, C MpaBUIaMH
paboTel B JjabopaTopud M TNpHEMaMu OOpalICHUS C
71a00paTOPHBIM 000PYIOBAaHHEM.

dusnueckre CBOWCTBa 00pa3lOB HEOPraHMYECKUX
BEILECTB - METAJIJIOB X HEMETAJIOB.
CnocoObl  paszmenenus  cMmeceil  (duinbTpoBaHue,

BBINTAPUBAHUE, TUCTUIIIIINS, XpOMATOTrpadus).

Jlabopamopnvie onvimoi:

Wzyuyenue u onucanue (HU3NUECKUX CBOWCTB 0Opa3iioB
HEOPraHUYECKHX BEIIECTB.

W3zyuenune crnocobOB paszeneHus cMecell (C MOMOIIbI0
MarHuTa).

IIpaxmuuecxue pabomoi:

Ne 1. IlpaBusna paboTel B nabopaTopuy U HPUEMBI
oOparteHust ¢ 1a00opaTOpHBIM 000PYIOBAHUEM.

Ne 2. Paznmemenme cmeceld (Ha mpuMepe OYHCTKH
ITOBAPEHHOU COJIH)

Pazmmuare  4wncteIe B€HOICCTBA H
CMCCH; OAHOPOJAHBIC U HCOAHOPOIHBLIC

cMmecd. Pasnmuate  Qu3myeckue |
XUMHYECKHE SBICHHS.

CrnenoBath aJIropuTMaM
UCIIONIb30BaHUsl  OKCIIEPUMEHTAIIBHBIX

METO/IOB - HAOJIIOJICHNUS U IKCIIEPUMEHTA.
HaGmonate u onuceiBaTh 00BEKTHI MPU
MIPOBEICHUH JIeMOHCTpanuit u
a00paTOPHBIX OMBITOB MO HM3YYEHHUIO
(r3UYECKNX CBOUCTB BELIECTB, CHOCOO0B
pasiesieHHsl CMecel BEIeCTB.

IIpoBoauTthb XUMHYECKHUH
9KCTIEPUMEHT TPHU pPa3JeleHUN CMecel
(Ha MpuMepe OYMCTKH TIOBApECHHON COJIH)
B XO/I€ IPAaKTHIecKOH paboTer Ne 2.

CrnenoBaTe NpaBWiIaM IOJIb30BAaHUS
XMMHYECKOH mocynioi u 1abopaTopHBIM
obopynoBaHHeM, a TaKXe TpaBUiIaM
obOparnieHus c XUMUYECKUMHU
BEIIECTBAMH B  COOTBETCTBHHM  C
HHCTPpYKLUEH npu BBITNOJIHEHUH
npakTHdeckoi padotsr Ne 1.

BericTpanBats pa3BEpHYTEIE
MUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOI
Ha wWHpOpPManMi0O W3 ydyeOHMKAa ¢
CIOPaBOYHBIX MaTEepHANIOB, TI'PaMOTHO
HCIOJIb30BaTh HU3YUYEHHBINH MOHSITHHHBII
anmapaT Kypca XUMHUH
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1.2

BemectBa u XumMmnueckue
peakun

15

ATOMBI M MOJICKYJTBI. XHMMUYECKHE 371eMeHThI. CHMBOJIBI
XAMHWYECKHUX 3JIEMEHTOB. [IpocThie M CIIOKHBIE BEIIECTBA.
ATOMHO-MOJICKYJISIPHOE YICHHE.

Xummdeckas — (opmyna.
XUMHYECKHUX 3JICMEHTOB.

3aK0oH TOCTOSHCTBA cocTaBa BemniecTB. OTHOCHUTEIbHAS
atomMHass Macca. OTHocuTenbHas MOJIEKYJISIpHAs Macca.
MaccoBas 10715 XMMHUYECKOTO 3JIEMEHTa B COSAMHCHUU.

KonnuectBo BemectBa. Monbs. MonsipHas Macca.
B3aumocBs3bp KOJIWYECTBa, MAcChl M YHCIA CTPYKTYPHBIX
eIMHUL BeulecTBa. Pacuérbl mo QopmynaM XUMHYECKUX
COCTUHEHUH.

duznyeckne U XUMUYECKUE SBJICHUS. XUMHUYECKas
peakuuss W e€ TPHU3HAKU. 3aKOH COXPAaHCHHS MAacCHI
BEIIECTB. XUMHUYCCKUEC YpaBHEHUS.

Knaccudukamms XUMHYECKHX peakiuid (COeInHCHHUS,
Ppa3ioKeHus, 3aMeIIeHus, 0OMeHa).

Xumuueckuil sxcnepumenm:

Jlemoncmpayuu:

Odu3nyeckue CBOHCTBa 00pa3IOB
BCIIIECTB - METAJIJIOB U HEMETAJIOB.

OO0pasmpl BemecTB koaudecTBoM 1 Monb. dusznueckue
sBleHus1 (MJaBJI€HUE BOCKA, TasHUE JbJa, pacTUpaHHE
caxapa B CTyIKe, KHTIEHUE U KOHJICHCAIIUS BObI).

XuMHI4YecKue sBJICHUS (TOPCHHE CBEYH, IPOKATHBAHHE
MEIHOM TMPOBOJOKH, B3aMMOJCHCTBUE COIBI WM MeJa C
COJsTHOM kmcioToi). HabmroneHne mpu3HAKOB MPOTEKAHUS
XUMHYECKUX peaxtmii (paznmoxeHune caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapws,
momydeHne ® pasioxenue rumpokcupa memu (1) mpm
HarpeBaHWM, B3aUMOJCWCTBHE >Kejle3a C PacTBOPOM COJIH
vemu (I1). OmeITEI, WUTIOCTPHUPYIOIINE 3aKOH COXPaHEHUS
MacChI.

Jlabopamopuvie onvimoi:

Co3manne Mozesei MoJeKy (IIapOCTePKHEBHIX ).

Omnwucanue (u3ngeckux CBOMCTB 00pa3uoB
HEOPTaHUYECKUX BEIIECTB - METAJUIOB U HEMETAILJIOB.

Habmronenne ¢usmyecknx (TUIaBJICHUE BOCKA, TasHHE
JIpIa) W XUMHYECKHX (TOpEHHE CBEYH, IPOKATUBAHHE
ME/IHOH ITPOBOJIOKH) SIBJICHHH.

HabmrogeHne W omnmcaHWe TPU3HAKOB MPOTECKAHUS
XUMHYECKHUX PEaKIMi Pa3HbIX THITOB.

Boiuucnenus:

BanenTHoCcTh aToOMOB

HEOPTaHUYECKUX

OmnpenensaTb NPU3HAKH XUMHYECKHX
peakumii, YCJIOBHS HX IPOTEKaHUS.
OOBACHATD CYIIHOCTh (U3NIECKUX H
XUMHYECKUX SIBICHUH C TOYKH 3PECHUS

ATOMHO-MOJICKYJISIPHOTO YUYCHHUSL.
Knaccudunuposats XHMHYECKHE
peaknuu (10  YHCIy ¥ COCTaBy
pearupyrommx U obpa3zyromuxcs
BEIIECTB).

CocraBnsate  (GopMyibl  OMHAPHBIX

BEIIIECTB 110 BaJEHTHOCTH U OIPEACIATH
BAJICHTHOCTH MO (JOPMYJIaM BELIECTB.

PaccraBmsateh k03 duuueHTHI B
YPaBHEHHUSIX  XUMHYCCKUX  PEAKI[HA.
Hab6monats u onuchiBaTh 0OBEKTH PU
MPOBEJICHUH JIEMOHCTpanuit u
71ab0PATOPHBIX OIBITOB.

[IpoBoaKTH BBIYHCIICHUS o

(dopMynaM XHUMHUYECKUX COCIWHCHHU U
YPaBHEHUSIM XUMHUECKHUX PEAKIIHA.
IIpumMeHsITh eCTECTBEHHO- HAayYHBIE

METOJIbl TO3HaHWMs (B TOM 4YHCIE
Ha0JIoeHue, MOJEJIUPOBAHUE,
OKCIIEPUMEHT W OCHOBHBIE OIlEpaliu
MBICIIUTEIBEHOM JeATeIbHOCTH
(cpaBHeHHE, KI1accH()UKAIU )
BeicTpanBath pa3BEpHYyTHIE

MIICBMEHHBIC U YCTHBIE OTBETHI C OTIOPOM
Ha wuHpopMamm0 w3 Yy4YeOHWKA W
CIPaBOYHBIX  MAaTepualioB, TPaMOTHO
HCIOJIb30BaTh M3yUYEHHBI IOHATUNHBIN
annapar Kypca XUMHUH

bubanoTeka HOK
https://m.edsoo.ru/7f41837c
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OTHOCUTENIBHOM  MOJEKYNIApHOIl  Macchl  BEIECTB,
MOJISIPHOM MacChl, Macchl BEIIECTB, MAacChl U KOIMYECTBA
BEIECTBA; MAacCOBOM JOJIM XHMHYECKOTO JJIEMEHTa II0
¢dopMyne CcOeqUHEHHS; 10 YPaBHEHUSIM XHUMHYECKUX
pEaKnuil: KOJMYECTBA, MAacChl BEIIECTBA IO HM3BECTHOMY
KOJIMYECTBY, MACCE PEAreHTOB WJIN MPOAYKTOB PEAKIIUH

Hroro

TI0 paszeny

20

2.1

Bosnyx. Kucnopon.
TTousarre 00 oxcumax

Bozayx - cmecs razoB. CocraB Bo3nyxa. Kucmopon -
3JIEMEHT W TIPOCTOE BemiecTBO. HaxokaeHne Kucioponaa B
npupojie, GU3NUCCKUE W XUMHUYCCKUEC CBOMCTBA (peakiuu
ropenusi). Okcunel. [IpumeHenue kucinopoga. CrocoOb
TIOJTyYEHUS KHUCIIOpo/ia B nabopaTopuu U
MPOMBIIIIEHHOCTH. KpyroBopoT Kuciopoja B MPHUPOJE.
O30H - ayioTponHas Moaudukaius kuciaopoaa. TeroBoi

3GPEeKT  XMMHYECKOH  peakuuy, TepMOXUMHYECKHE
YpaBHEHUS, 9K30- U SHAOTEPMHUUYECKUE peakUuH. TOIIHBO:
yroiap W MeTaH. 3arpsA3HeHHe BO3AYyXa, YCHJICHHE

MapHUKOBOTO 3 deKTa, pa3pyIieHue 030HOBOTO CIIOSL.

Xumuueckuil sxcnepumenm:

Llemoncmpayuu:

KauecTBeHHOE OTpeieNieHre CoepKaHUs

KHCJIOPOJia B BO3yXE

ITomyyerue, coOupaHHe, pacro3HaBaHHE WM H3yUCHHE
CBOHCcTB  kuciopona. HaOmroneHune — B3auMOIEHCTBUS
BEIIECTB C KHUCJIOPOJOM H YCIOBUS BO3HHUKHOBEHHS U
HpeKpaneHus TopeHus (moxapa).

Jlabopamopnulii onvim:

OszHakoMJIeHHE ¢ 00Opa3laMd OKCHIIOB W OMHUCAHHE WX
CBOICTB.

Ilpaxmuueckas paboma:

Ne 3. TTony4eHue u coOupaHue KUCIOPOIa, U3yUCHHE eT0
CBOMCTB. Boiuucnenus:

MOJIEKYJISIPHOM MacChl KHCIOpPOAa M O30Ha Ha
OCHOBAHMM AaTOMHON MacChl XHUMHYECKOT'O JIIEMEHTa;
KOJINYECTBA, MACCHI BEIIECTBA 10 YPAaBHEHHUAM XUMHUECKUX
peaxiuit

Hcnons3oBath XHUMHYECKYIO
CHMBOJIUKY JUIS COCTaBJICHHS (HOpMyI

BEIIECTB, MOJICKYJSIPHBIX YpaBHEHHH
XUMHUYCCKUX peaKuHﬁ C y4acTueEM
KHCIIOpOJa. XapaKkTepu30BaTh
(omuCHIBaTH) COCTaB BO3/1yXa,

¢du3nyeckne W XUMHYECKHE CBOICTBa
KHCJIOPO/a, CHOCOOBI €ro IMONydYeHHs,
NPUMEHEHNE M 3HA4YCHHE B NPHUPOAE U
JKU3HN 4enoBeka. CpaBHUBATH PEAKINH
TOPEHHS ¥ MEJUICHHOTO OKHCIJICHHS.

OOBsICHATD CYIIHOCTb
9KOJIOTUYECKHX MPOOJIEM, CBS3aHHBIX C
3arpsiIsSHEHUEM BO3IyXa.

CnenoBarh mpaBwiIaM 0e€30MaCHOM
paboThI B naboparopun npu
UCIIOJIb30BAaHUU XMMHUYECKON MOCYAbI U
o0opynoBaHuS, a TakXke IpaBHIaM
oOpanieHrss ¢ TOPIOYMMH BEIECTBAMHU.
[ImanupoBaTh M OCYIIECTBIATH Ha
MPaKTHKEe XUMHYECKHE SKCIIEPUMEHTHI,
MIPOBOANTH HaOoeHNs, JeTaTh
BBIBOJIBI TI0 PE3YNbTaTaM JKCIIEPHMEHTa
IIPY POBEJICHNH JJA00PATOPHBIX OMBITOB
W NIPAKTUYECKOH paboTHI.

BbIUUCIAT KOJMYECTBO BEIIECTBA,
00BEM Taza mo hopmyam.

Y4acTBOBaTH B COBMECTHOH paboTe B
rpymre.

BrictpauBath pa3BEPHYTHIE
MICbMEHHbBIE U YCTHBIE OTBETHI C OTIOPOM
Ha uWHpOpMAUMIO M3 Yy4yeOHMKA U
CIPaBOYHBIX MaTepualioB, TI'PaMOTHO
HCIOJIb30BaTh M3yYEHHBIA MOHATUHHBIN
annapar Kypca XUMHUH

Bubnnorexa HOK
https://m.edsoo.ru/7f41837c
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2.2 Bomopon. Ilomsitme o Bonopoz - anemeHT 1 npocroe BemectBo. Haxoxnenne PackpeiBaTh  cMbIcn  HM3ydaeMblx | bubGamoreka LIOK
KHCIIOTaX M COJISIX BOJIOPOJIA B IPUPO/IE, GU3UIECKHAE M XUMIUIECKHE CBOMCTRA, | MOHITHI W TIPUMEHATH 3TH TIOHATHA npH | https://m.edsoo.ru/7f41837¢c

NIPUMEHEHHE, CIOCOOBI TMOMydeHUs. KHCIOTBI M CONIM. | ONMHCAaHMM CBOMCTB BEIIECTB M HX

Monsipasiii  00pEM  Ta30B. Pacu€Tel 1O XWMHYECKHM | IPEBpPAIICHUH. XapakTepu3oBaTh

YpaBHEHUSIM. Xumuueckuti skcnepumenm. JJemoncmpayuu. | (ONMHCHIBaTh) HU3MUECKAE U XUMHUUECKHE

[Tomyuenne, cobupaHme W pacmo3HaBaHHE BOJOPOAA. | CBOWCTBA  BOJAOPOMAA, CIOCOOBI  €TO

Bsaumoneticteue Bomopoaa ¢ okcuaom menu (11). [I0JIy4EHUs1, IPUMEHEHHUE.

JlabopamopHwiii onvim: Cobupare mpubOp ISl MOJSYYEHUS
B3anmopeiicTBue KUCIOT ¢ MeTaiiaMu. [lpakmuyueckasi | BOIOpoOAa.
paboma: Hcnons3oBath XHUMHYECKYIO
Ne 4. TTonyuyenune u cobupanue BoJOPOIa, U3y4EHUE €ro | CUMBOJIMKY/UISL  COCTaBICHUS  (hopMy
CBOICTB. BEILIECTB, MOJICKYJISIPHBIX YpPaBHEHUI
Boiuucnenus: XUMHUYECKHX PeakUuid C  ydacTHeM
00b&Ma, KOJIMYECTBA BEIIECTBA I'a3a MO €r0 N3BECTHOMY | BOJOPOJA. BHUNCIATE MOJSIPHYIO Maccy

KOJIMYECTBY BELIECTBA WM 00BEMY; OOBEMOB Ta3o0B IO | BEIIECTB; KOJMYECTBO BEIIECTBA, 00BEM

YpaBHEHHIO peakIWHd Ha OCHOBE 3aKkOoHa OOBEMHBIX | ras3a, Maccy BEIIECTBA;

OTHOILICHHH Ta30B ITpoBoanTh pacdyETsl IO ypaBHEHHUAM
XMUMHUYECKHX  pEeaKknui:  KOJIWIECTBa,
00BEMa, Macchl BEIIECTBA 110 U3BECTHOMY
KOJIMYeCTBY, 00BEMY, Macce pearcHTOB
WJIY TIPOLYKTOB PEAKLIMH.

CnenoBarh mpaBwiIaM 0Oe30MaCHOM
paboThI B nabopaTopun pH
HCIIOJb30BAaHUH XHUMHYECKOM MoCyabl U
o0opynoBaHus, a TakXke IpaBHIaM
oOpaleHnsi ¢ TOPIOYMMH BeIECTBAaMU B
OBITY.

[TnanupoBaTh M OCYIIECTBIATH Ha
MPAaKTHKE XUMHYECKHE SKCHEPHMEHTBI,
MIPOBOANTD HaOmoIeHus, JeTaTh
BBIBOJIBI IO pE3YyJibTaTaM 3KCIEPHUMECHTA.
YyacTBOBaTh B COBMECTHOW paboTe B
rpynie

2.3 Bopa. PactBopsl. ®dusnyeckue cBOiicTBa BOAbl. Boxa kak pacTBOPUTEID. PackpeiBaTh CMBICT n3ydaemsix | bubmmoreka [HOK

TTonsiTue

00 OCHOBaHUAX

XHUMHYECKHE CBOMCTBA BOJIBI.

OcHoBaHus.

PactBopbl. Ponib pacTBOpOB B MpHUpOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B NpUpOJE. 3arps3HEeHue
npupoAHbIX BoA. OxpaHa M OYHCTKA MPUPOAHBIX BOJ.
Hacrpimennsie " HEHACKIICHHEIC pacTBOpEI.
PactBopumocTs BelecTB B BoJie. MaccoBast 1015 BEIIeCTBa
B pacTBOpeE.

Xumuueckuil SKCnepumenm.

MOHATUN ¥ TPUMEHSTh 3TH MOHATHS MIPU
ONHCaHWM CBOICTB BENmIECTB M HX
[IPEBPALLEHUH. XapakTepu3oBaTh
dusuueckue u

XMMHYECKHE CBOWCTBA BOJBI, €€ POJIb
KaKk pacTBOPHUTENII B  HPUPOJIHBIX
npoueccax. CoCTaBIsITH  ypaBHEHHS
XUMHUYECKHX PEaKIUH C yqacTHEM BOBI.

OOBSICHATD CYHNIHOCTh 9KOJOTHIECKUX

https://m.edsoo.ru/7f41837c
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Hemoncmpayuu:

PacTBOpEHME BEIIECTB C pa3IMYHON PACTBOPUMOCTHIO.

BsammMopeficTBie BOABI C MeTaulaMH (HaTpUeM U
KaJIBITUEM).

HccnenoBanne pacTBOPOB KHCJIOT M IIEJOYEH C
MOMOIIBI0  MHIWKATOPOB.  Jlabopamopuvie  onvimol
HccnenoBanne 0oCOOCHHOCTEH pPACTBOPEHHS BEMIECTB C
Pa3IUYHON paCTBOPUMOCTHIO.

IIpurorosieHue pacTBOPOB C OIPEAEIEHHON MAaCCOBOM
JloJiel pacTBOPEHHOTO BellecTBa. [lpakmuueckas paboma
Ne 5. IlpuroroBieHHEe pacTBOPOB C OHpeAeIEHHOM
MacCOBOM J10JIel pacCTBOPEHHOTO BEUIECTBA.

Buiuucnenus:

C WCTOJIb30BaHUEM TOHATHS «MAacCOBasi JOJISI BEIIECTBA
B pacTBOpe»

npoOsieM, CBSI3aHHBIX C 3arpsisHEHUEM
NPUPOIHBIX BOJZ, CIIOCOOBI OYHUCTKU
BOJIBI OT IIPHUMECEH, MEPBI 110 OXPaHE BOJ
OT 3arps3HEHHUSI.

[lnanupoBaTh H OCYIIECTBISTH Ha
MPaKTHKEe XUMHUYECKUE OSKCIEPHUMEHTBI,
MPOBOAUTH HaO0IeHUS, JIeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM SKCHEPUMEHTa
IIPY [IPOBEJCHUH JTa00PATOPHBIX OIBITOB
W MIPAaKTUYECKOH paboTHI.

CnenoBath mpaBWiaM 0€30IMacHOM
paboTsl B nabopaTopuu npu
UCIIOJIb30BAaHUU XMMHUYECKOW MOCYIbl U
000pyIOBaHHS.

[MpoBoauTH BBIYHCIICHHSI c
MPUMEHEHHUEM TIOHSATHUS «MaccoBasi 0Jist
BEILIECTBA B PACTBOPE.

BeicTpanBath pa3BEpHYyTHIC
MHCHMEHHBIC W YCTHBIE OTBETHI C OTIOPO
Ha HWHPOpPMALUI0 W3 Yy4eOHHKA U
CIPaBOYHBIX ~ MAaTepHajoOB, I'PAaMOTHO
HCIOJIb30BaTh U3Y4YECHHBIN MOHSITHUHBII
annapar Kypca XMMHUH

2.4

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COEIMHEHUI

11

Knaccugukarust HEOPTaHUUYECKUX COEJIMHEHUH.
Oxkcunpl. Knaccuduxamust OKCHAOB:  cojeoOpasyromue
(ocHOBHBIE, KHCJIOTHEIE, amMQpoTepHBIE) u
HecoseoOpasyrome. HomeHknarypa okcunos. ®usndeckue
U XUMHYECKHE CBOICTBa OKCHIOB. llolydeHHe OKCHJIOB.
OcuoBanmsa. Kiaccudukanms ocHOBaHWI: METOYH U
HEpacTBOPHMEIC OCHOBaHHs. HoMeHKiIaTypa OCHOBaHHIL.
®dusnyeckue M XMMHYECKHE CBOMCTBA OCHOBaHUM.
ITonyueHne oCHOBaHUM.

Kucnorsl. Knaccudukanms xucnmor. HomeHkmatypa
kucior. dusnyeckue 1 XUMUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bexerosa. [lonyuenue kucnor.

Comu. Homenkmnarypa cosen.

dOusnyeckue W XUMHUYECKHE
[Honyuenue coneit.

I'enetnyeckas cBsI3b MeXy KilacCaMH HEOPraHUYECKUX
COEJIMHEHUH.

Xumuueckuil sxcnepumenm:

Jlemoncmpayuu:

OO0Opasnpl  HEOPraHWYECKUX

CBOICTBA  COJICH.

BCIICCTB Ppas3InIHbIX

Knaccuguiuposars H3y4aeMbie
BEIIECTBA MO COCTaBy M CBOWCTBaM.
CocTaBiaTe  (HOPMYJBI  OKCHJIOB,
KHCJIOT, OCHOBAaHHH, COJIEH M Ha3bIBaTh
MX TI0 MEKTyHApOIHON HOMEHKIIATYpE.
ITporHO3UpOBATh CBOMCTBA BEMIECTB Ha
OCHOBE OOIINX XHMHYECKHX CBOWCTB
M3YYEHHBIX KJIACCOB/TPYIIT BEIIECTB, K
KOTOPBIM OHH OTHOCSITCS.

CocrtaBisiTh MOJIEKYJIIPHEIE
YpPaBHEHHUS peakiui,
WUTIOCTPUPYIOIINX XUMHUYECKUE

CBOMCTBA W  CIOCOOBI  TOJyYCHHS
BEHICCTB M3YUYCHHBIX KHaCCOB/prl'll'I, a
TaKxKe MOJITBEPKAAIOLINX
TEHETHUUECKYI0 B3aHUMOCBSI3b  MEXIY
HHUMU.

[IpousBoauTs  BBIYMCIEHUS MO
YPaBHEHMSIM XHUMHMYECKHX pEaKnuil.
[TnanMpoBaTh ¥ OCYLIECTBJISITH HA

bubnuoreka HOK
https://m.edsoo.ru/7f41837c
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KJIaCCOB.

OnbITE, WIUIIOCTPUPYIONINE XUMHYECKHE CBOWCTBA
KJIACCOB HEOPTaHMYECKUX BEIIECTB.

Jlabopamopnvle onvimer  OmpeneneHne pacTBOPOB
KHCJIOT U ILIEJOYEed ¢ MOMOLIBI0 MHAMKATOpOB. M3yueHue
B3aUMOJEHCTBUS  KUCJIOT C  METAJUIaMM,  pEeaKUHl
HeWTpanu3auuu. BsauMopeilictBue pactBopa  cepHOU
kucaoThl ¢ okcugoM menu (11). [TomydyeHue HepacTBOPUMBIX
OCHOBaHWU. BpbITeCHeHHME OIHOTO MeTala APYTUM U3
pacTtBopa coiu.

Ilpakmuueckas paboma Ne 6. Pemmenue
SKCIEpPUMEHTANbHBIX 3a/1a4y 10 TeMe «BakHeilue kiaccol
HEOPTaHUYECKUX COCTUHEHUW». Boiyucnenus:

[0 YpaBHEHUSM XHMHUYECKOH pEaKIHMH: KOJUYECTBA
BemecTBa, 00bEMa, MAcChl IO HW3BECTHOMY KOJINYECTBY
BemecTBa, OOBEMY, Macce peareHTOB WM MPOJYKTOB
peakuuu

MPAKTUKE XUMUYCCKUE IKCIICPUMEHTEI,
MPOBOIUTE  HAONIOAEHUS,  IenaTh
BEIBOJIBI 1o pe3ynpTaTaMm
SKCIEPUMEHTA  TpH  NPOBEICHUH
mabopaTOPHBIX OTIFITOB u
MPaKTUIECKHUX PadoT.

CrnemoBate mpaBmwiIaM 0e30IacHOI
paboTHI B nadopaTopuu npu
WCTIOJIb30BaHUM XUMUYCCKOH MOCYIBI 1
000pyI0BaHUs.

BricTpauBath pa3BEPHYTHIE
MUCBMEHHBIC M YCTHBIC OTBETHI C OMIOPOI
Ha UWHPOpPMANHUI0 ©3 y4eOHHKA U
CIPaBOYHBIX ~MaTEepPHaliOB, TPAMOTHO
HCIOJIb30BaTh HM3YYEHHBIH MOHITHHHBII
ammapar Kypca XuMHIH

Hroro 30
Pasnen 3. Ilepuoanyeckuii 3akoH u [lepuonnueckas cucreMa xumuyeckux anemeHToB Jl. . MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasd CBA3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxmn

3.1 [epronndaeckuii 3akoH | 7 [lepBple  TOMBITKH ~ KIACCU(PHUKANHA  XUMHYCCKUX PackpriBaTh cMBICT Ieproamyeckoro | bubmmoreka HOK

u
Ilepuonuueckas
cucrema
XUMHUYECKHX
3JIEMEHTOB
. . Menneneena.

Crpoenue atoma

ajeMeHToB. [loHSATHE O TpyNmax CXOAHBIX 3JIEMEHTOB
(menoyHble W IIEJTOYHO3EMENbHBIE METaJUIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). OIJEMEHTHhl, KOTOphle 00pas3yroT
amdoTepHble OKCHIBI W THUAPOKCUIBL. Ilepuomuueckuit
3akoH. [lepnoanyeckas cucreMa XMMHUYECKHX JJIEMEHTOB
JINGE Menneneesa. KopoTtkonepuogHast u
JuMHHOTIepruoaHast  (opMbl  [leprHOaIYecKOd  CHCTEMBI
xumuueckux snemeHtoB .M. Mengeneesa. [lepuonsl u
rpynnbl.  Pu3nyeckud CMBICT MOPSIKOBOTO HOMEpA,
HOMEPOB NIEPUO/IA U TPYIIIbI dJIEMEHTA.

Crpoenue aromoB. CocTaB aToMHBIX snep. M30Tomsl.
OnektpoHel. CTpOCHHE 3JCKTPOHHBIX O0OJOYEK aTOMOB
mepBeix 20 XMMHYECKHX D3JeMEeHTOB Ilepmoamdeckoit
cucremsl [I.1. MenneneeBa. XapakTepuCTHKa XUMUYECKOTO
3JIEeMEHTa IO €T0 MoJIoKeHuto B [lepuoamueckoit cucteme
J.1. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHHUsS pajmyca
aTOMOB  XMMHYECKHX DJJIEMEHTOB, METANIMYECKUX H
HEMETATMYECKNX CBOWCTB TIO TpyMmaM M TEepHOIaM.
3nauenue Ilepuonmueckoro 3akoHa u Ilepuoanyeckoit
CUCTEMbl XMMHUYECKUX 3JEMEHTOB JJIi Pa3BUTHUS HAYKH U
npaktuky. JI.V. Mengenees - yu€Hblil U rpa’kIaHUH.

3aKOHA.

OnuceiBaTh  CTPOCHHE  TAOIHIIBI
«Ilepuonnueckas cuctemMa XUMHUYECKHUX
3JIEMEHTOB H.N. MenneneeBay.
MopenupoBatb CTpOCHHE aToMma,
9HEPreTUYECKUX YPOBHEHN U NOLYPOBHEN
P TMOMOIIM PHUCYHKOB, 3JIEKTPOHHBIX

KOH(pUTypanuni u 3JIEKTPOHHO-
rpadugeckux Gopmy.
[osicHAT,  QU3HYECKHIA  CMBICH

MOPSAIKOBOrO HOMEpa, HOMEPOB Neproa
Y TPYMIIbI 3JIEMEHTA.

XapakTepu3oBaTh XAMHUYECKHE
JJIEMEHTHl TEPBBIX TPEX TEPHOJIOB,
KaJlni, KaJlbIIMi M HMX COCAWHCHHS IO
nosnoxkeHuto B [lepuoanueckoil cucreme
J.N. Menneneena.

OOBACHATD 00IIHEe 3aKOHOMEPHOCTH

B M3MCHEHHH CBOWCTB XUMHYECKHX
9JICMCHTOB (I/ISMCHGHI/IC paanycoB
aTOMOB, QJICKTPOOTPUIATCIBHOCTH,

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c

Xumuueckuii SKChepuUMeHm.

Llemoncmpayuu:

B3aumopnelicTBue TuUApOKCcHIAa LUHKA C PACTBOPAMH
KHUCJIOT M 1ienoueid. MoaenpoBaHUE CTPOCHUS MOJIEKYN
IpU TIOMOIIM PHCYHKOB, MOJEJCH, DSJIEKTPOHHBIX U
CTPYKTYpHBIX popmyir. Tabmuma «[leprongndeckas crcrema
xuMmudeckux dsmemenToB J[.J. Menneneenay.

Jlabopamopnvle onvimer O3HaKOMIICHHE C OOpa3lamu
METaJIOB U HEMETAJIJIOB

BAJEHTHOCTH) M HUX COCAMHEHMH B
Ipesenax MalblX MEPHOAOB M TIIABHBIX
HNOATPYNI C Y4YETOM CTPOSHHS HX
aTOMOB;

Y4acTBOBaTH B COBMECTHOH paboTe B
Iape Win rpymie.

BricTpauBath pa3BEpHYThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOI
Ha MH(OPMALHUIO U3 y4eOHHKA U IPYTUX
HCTOYHUKOB, B TOM uncie lHTepHeTa

3.2 Xummuueckas CBs3b. | 8 Xumnueckass cBs3b. KoBaneHTHas (monsApHas u Hcnonp3oBath xumuueckyto | bubmmoreka I[HOK
OKHCIIUTETBHO- HETIOJIIpHAsT) CBSI3b. DeKTPOOTPHUIIATENBHOCTh | CHMBOJIUKY il cocTaBieHus (opmyin | https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIIbHBIC XMUMHUUYECKHX  dJieMeHTOB. oHHas cBsi3b. CTeneHp | BEIECTB, AIIEKTPOHHOTO OanaHca
peaxuuu okucyieHust. OKUCITUTEIIbHOBOCCTAHOBUTEIBHBIE PEAKLUH. | pEaKLuii. OmnpenensiTe CTEINeHb

[pormecchl oxucneHns U BOocCTaHOBICHHUA. OKUCITUTENN W | OKHCICHUS aTOMOB XUMHYECKHIX
BOCCTAHOBHUTENM. XWUMHUYSCKHH HKCHEPUMEHT: HM3YYCHHE | 3JIEMEHTOB MO (OPMYIIaM U COCTABIATH
0o0pa3loB  BEMIECTB  METANIOB W HEMETAJUIOB, | POpMyNsl OWHAPHBIX COCOMHEHUH IO
B3aMMOJICHCTBHE THAPOKCHAA IIMHKA C PACTBOPAMH KHCJIOT | CTEIICHH OKHCJICHHUS aTOMOB XHMHUYECKUAX
W IIenodeii, NpPOBEICHHWE OIBITOB, WUIIOCTPUPYIOMINX | 3JeMeHTOB. OIpeneiiarTs OKHUCIUTENb H
MPUMEPHl  OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi | BOCCTAHOBUTEIIb. PaccraBnaTh
(TropeHue, peakiuu pa3ioKeHMsl, COeTUHEHU). KO3(QQUIUEHTEI B CXeMax MPOCThIX
Xumuuecxuii sxcnepumenm: [lemoncmpayuu: OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
OmnBIThl, WUTIOCTPUPYIOIIUE MPUMEPHl OKUCIHUTENBHO- | PEeaKiHid METOJIOM AIIEKTPOHHOTO
BOCCTAHOBUTENBHBIX  peaknuii  (ropeHuwe,  peaknuu | OajaHca.
Pa3NoKeHUs, COSTMHEHMUS) HaGmronate XUMHUYECKHE OTBITHI MO
IUTaHy, AaHAIM3WPOBaTh W  JIENATh
BEIBOJIBI.
Hcnons3zosate UKT mis co3panus
MoJieNiel, TIOATOTOBKM  MpPE3CHTAIHH,
JTOKIIAJIOB TIO TEME.
BricTpanBats pa3BEPHYTEIC
MICbMEHHBIE W YCTHBIE OTBETHI C OTIOPO
Ha WHPOPMALMIO U3 y4eOHUKaA U IPYTHUX
MCTOYHHMKOB, B TOM 4nciie HTepHeTa

Hroro mo pazueny 15

PesepBHOE Bpemst 3

OBUIEE YMCJIO YACOB TIIO | 68
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9 kJacce

Ne | HaumenoBanue pazaenoB | Komuuects Coneprxanue o0ydeHus OCHOBHBIE BUABI JCSITEIBHOCTH OnekTpoHHbIE (LIU(POBBIE)
/ 1 TeM y4eOHOTo 0 oOyJaromuxcs o0pa3oBaTeIbHEIC
i peaMeTa pecypesl
4acoB
Pasmen 1. BemecTBO M XMMHUYECKHE PEAKIIUI
11 IToBTOpEeHNE ul|5 [epuonmaeckuit  3akoH.  [lepmommdeckas  cucTema XapakTepru3oBaTh xuMmudeckne | bubmmoreka HOK
yrIyOJIeHHe SHAHUH xumudeckux snementoB J[.UM. MenmeneeBa. CTpoeHHe | 3JI€MEHTHI IEPBBIX TPEX MepHoa0B, Kamms | https://m.edsoo.ru/7f41837
OCHOBHBIX Pa3JeJoB Kypca aTOMOB.  3aKOHOMEPHOCTM B  H3MCHCHHM  CBOWCTB | M KalbIMi II0 UX IIOJIOKECHUIO B | C
8 xmmacca XMUMHUYECKHX BJIEMEHTOB MEPBBIX TpEX mnepuonoB, kamus, | [lepmommueckorr  cmcreme 1. .
KaJbIMsI U MX COSITUHEHHH B COOTBETCTBHMHU C moJiokeHHeM | MenneneeBa. KiaccuduimpoBate u
aneMeHTOB B llepuoguueckoi cucTeMe M CTPOEHHEM HX | Ha3plBaTh HEOPTaHHYECKHE BeIIeCcTBa
aTOMOB. H3yYEHHBIX KIACCOB.
CrpoeHue BellecTBa: BUABI XUMHUYECKOH cCBs3u. TumbI OnuceiBath  00IIME ~ XUMHYECKHUE
KPHCTAJNINUECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BellleCTBAa | CBOWCTBA BELIECTB Pa3IMUYHBIX KIIACCOB,
OT TUIA KPHUCTAJUIMYECKOM PEIIETKM U BUAA XMMMYECKOH | MOATBEPKIaTh CBOMCTBA IpUMEpaMu
cBs3u. Knaccudukaiyss 1 HOMEHKIaTypa HEOPTaHWYECKUX | MOJEKYJSIPHBIX YPaBHEHHH XUMHUYECKUX
BeIecTB. XMMHUUECKHE CBOMCTBA BEIECTB, OTHOCAIIMXCSA K | PEAKIHH.
pasNMUYHBIM  KJIaccaM ~ HEOpPraHWYEeCKUX  COCAMHCHHH, OmnpenensaTs BUJ XUMHUECKOH CBSI3H U
TeHETHYECKas CBA3b HEOPraHMUECKNX BEIIECTB. Xumuyeckuil | TUI KPHUCTaJUTNIECKOH peméTkn
9KCHepUMEHI. BEIIIECTBA.
Hemoncmpayuu: 03HAaKOMJICHHUE c MOJIENIAMU [Iporao3upoBats cBOICTBa BEIIECTB B
KPUCTAUIMUECKUX PEIIETOK HEOPTaHMYECKHUX BEIIECTB - | 3aBUCHIMOCTM ~ OT  HX  CTPOCHHS.
METaJUIOB M HeMeTauloB (rpadura M anmasa), CIOXKHBIX | BelcTpanBaTh pa3BEpHYTHIC MHCHMEHHBIE
BEIIECTB (XJIOpH/IA HATPHS) U YCTHbIE OTBEThl C ONOpPOH Ha
HHPOPMALIUIO u3 yueOHHKa u
CIPaBOYHBIX  MaTepHanoB, TI'PaMOTHO
HCIOJIb30BATh M3YyYEHHBIM MOHATHHHBIN
annapar Kypca XUMHUH
1.2 OcHoBHbIE 4 Knaccupukamus XUMAYECKHX pPEaKIUH IO pPa3MIHBIM | PacKphIBaTh CMBICHT H3YYaeMBIX MOHATHI | brubmmorteka HOK
3aKOHOMEPHOCTHU npH3HaKaM (M0 YUCITY U COCTaBY YYAaCTBYIOLIMX B PEAKUMH | W NPHUMEHSATH 3TH MOHITH NpH omucanuu | https://m.edsoo.ru/7f41837

XUMHYCCKUX peaKuMﬁ

BEIIIECTB, 110 TEIIOBOMY 3P PEKTY, 10 U3MECHEHHIO CTEIICHEH
OKHUCIICHHS XUMHYECKUX 3JEMEHTOB, IO OOPaTUMOCTH, IO
YYaCTHIO KaTajum3aTtopa). OJK30- H  IHIOTCPMHYCCKHE
peaKIu, TepPMOXUMUYECKHE YPABHEHHUS.

[Tonarue o ckopocTn XUMH4YecKon peakunu. IloHsTHE 00
0o0paTUMBIX H HEOOpaTHMBIX XUMHYECKHX PEaKIHsIX.
[loHATHE O TOMOTE€HHBIX M TE€TEPOre€HHBIX pPeaKLIUsX.
IlousTue o karaause.

Ilonarue o XUMHYECKOM  paBHOBecHU. DakKTOpBbI,
BIIUSIIOLIME Ha CKOPOCTh XUMUYECKON PEaKIMH U TOJIOKEHUE

CBOMCTB BEHIECTB M MX MpPEBpalllCHUH.
Krnaccudunuposars XUMHUYECKUE
peakuuu 10 pPa3jIu4YHbIM IIPU3HAKAM.
VYcraHaBiauBaTh 3aBUCUMOCTb CKOPOCTHU
XMMHMUYECKON peakuuud OT pPa3IUYHbIX
(hakTopoB.

IIporuosupoBath BO3MOKHOCTH
[IPOTEKAaHUsI XUMUYECKUX IpEBpALLEHUI
B Pa3JIMYHBIX YCIOBUSX.

Onpenensitsb OKUCJIUTEIb u
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XUMUYECKOTO paBHOBeCHSL. OKucnuTenbHo-
BOCCTAaHOBUTEIBHBIE  PEAKIMH, OJJICKTPOHHBIH  OayaHc
OKHCJINTEIHHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHHUE
YpaBHEHHH OKHCIHMTEILHO-BOCCTAHOBUTEIILHBIX PEAKIUH C
HCTIONIb30BAaHUEM METO/a 3JIEKTPOHHOTO OaaHca.

Xumuueckuil sxcnepumenm: [Jemoucmpayuu:

HccrnenoBanne 3aBUCHMOCTH  CKOPOCTH ~ XHMHUYECKOU
peakLiK OT BO3AEHCTBHUS Pa3IUuHBIX ()aKTOPOB.

OnbIThl, WUIIOCTPUPYIOLINE TPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX ~ peakiuil  (ropeHue,  peaxkuuu
Pa3oXKeHusl, COeqUHEHUs). Boiuucnenus:

KOJIMUEeCTBA BEILIECTBA, 00BbEMA M MacChl PEareHTOB WU
MPOAYKTOB IO YPaBHEHUSAM XUMHUECKUX peakuuil

BoccranoBurens B OBP.

CocTaBisATh  DIIEKTPOHHBIM  OanmaHc
peaknuu.
IpounsBoauts BBIYHCIICHUS 1o

XUMHYECKIM YpaBHEHUSIM. Y9acTBOBATh
B COBMECTHOM paboTe B Mape WiH rpyIIie.
BricTpanBats pa3BEpHYTEIC
MICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha wWHpOpPMANKIO U3 Y4YeOHHKA U
CIPaBOYHBIX ~ MaTEpPHAIOB, T'PAMOTHO
HCIOJIb30BaTh U3YYEHHBIM MOHITHUWHBIN
amnmapar Kypca XUMHUH

1.3

DNEKTPOIUTHYECKAS
JICCOLHALTHS.
XuMHYECKHE peakiuu B
pactBopax

Teopust ANEKTPOTUTUUECCKON AUCCOIUAIIMH. DIESKTPOTUTHI
W HEdIeKTponuThl..  Katwonbpl, aHWOHBL. MexaHU3M
JTUCCOIIMAIIAH BEIIECTB C PA3ITUIHBIMA BUJAMH XUMHYECKON
c3u. Cremenp aucconuanmu. CHIBHBIE U ciia0ble
SJEKTPOJHTHL.

Peakmun moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKITHIA
HOHHOTO OOMCHA, TIONIHBIE U COKpAamI¢HHBIE HWOHHBIC
ypaBHeHUs peakiuid. CBONCTBa KHCIIOT, OCHOBAaHUI U conei
B CBET€ TMpPEACTaBICHUH 00  DIIEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIe peakiuy Ha HOHBL. [ToHsATHE O
TUIPOJIU3E COJIEH.

Xumuyeckuii SKCnepumMeHm.

Jlemoncmpayuu:

HccrenoBanue 3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB,
mporiecca JUCCOIMAIMM  KHCIOT, INEeJNOoYell U coyei
(BO3MOYXHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB).

OnbITh, WDIIOCTPUPYIOIIUE  TPU3HAKA — MPOTCKAHHS
peakimii HOHHOTO 0OMeHa (00pa3oBaHMe O0CaKa, BBIICICHHE
ra3a, o0Opa3oBaHHE BOJIBI).

PacmozHaBaHne HEOPraHWMYECKUX BEHIECTB C MOMOIIBIO
KauyeCTBEHHBIX PEAKIIUN HA MOHBI.

Jlabopamopuwiii onvim:

W3ydyeHnne mpHU3HAKOB TMPOTEKAHHWS PEAKIMH HOHHOTO
oOMeHa B pacTBOPAxX AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCajIKa,
BBIJICIICHUEM T'a3a, 00pa30BaHUEM BOJIBI).

Ne 1. Penienue sxcniepuMeHTaNbHBIX 3a/1a4 110 TEME.

Boiuucnenus:

110 YpaBHCHUSAM XUMUYCCKUX peaKHI/Iﬁ

PackpsIBaTh CMBICIT H3y4aeMbIX
MOHATHH, a TakXe CMBICI TEOpHH
IIEKTPOITUTHIECKOH JIICCOLIMALIH.
OOBSICHATD TIPUYNHBI

ANEKTPOIPOBOIHOCTH BOIHEIX PACTBOPOB
BEIIIECTB, Pa3iNyaTh CJA0bIe M CIUTHHBIC
AIEKTPOJIHTHL

CocTaBisTh YpaBHEHUS JTUCCOLIUAIIUN
Ilpaxmuyeckas  paboma: KHCJIOT,
memoyet W coJied, TOJHBIE U
COKpaIéHHbIe WOHHBIE  ypaBHEHUS
XMMHYECKHX Peakluii HOHHOTO OOMEHa,
KpaTKie HWOHHBIC YpPaBHEHHS MPOCTHIX
peakuuit TUAPOIIN3A COJIEH.
Xapaktepu3oBaTh OOIINE XUMHUYICCKHE
CBOWCTBa BEIICCTB PAa3IMYHBIX KIACCOB
Ha OCHOBE TECOPUHU DSICKTPOIUTHICCKOMH
JIMCCOIIMAIINY; TTOATBEPXkAAaTh CBOWCTBA
MpUMepaMu  MOJIEKYJISIPHBIX W HOHHBIX
YpaBHEHUM XUMHYECKHUX peakiuii.
Pemath skcrieprMeHTa bHBIE 3aJa4U 10
TEME.

[InanupoBaTh W OCYIIECTBISATh HA
MIPAKTHUKE XUMUYECKUE DKCIIEPUMEHTHI,
MIPOBOJUTD HaOJII0ICHHS, nenaThb
BBIBOJIBI TI0 pe3yJibTaTaM dKCIEPUMEHTa
MIPH TIPOBEICHUH JIAOOPATOPHBIX OIBITOB
U TIIPaKTHYECKUX PadoT.

CnenoBath  mpaBWjaM  0Oe30IacHOM
paboTHI B naboparopun TIpH

Bbubnnorexa HOK
https://m.edsoo.ru/7f41837
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UCTIONB30BaHUM XMMHUYECKOH MOCYyIbl U
000pyIOBaHMS.

ITpoBoanTh BBIYHCIICHUS o
XUMHUYECKHM yPaBHEHHUAM.

Y4acTBOBaTE B COBMECTHOW paboTe B
Iape Win rpymIe.

BricTpauBath pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOH
Ha uH(opManuio n3 yueOHUKa U JPYTUX
WUCTOYHHMKOB MH(OpPMALUH, B TOM YHCIIE
Wurepuera

Hroro no pasnery 17

Pasnen 2. Hemeramisl U BX COe JUHEHUS

2.1 Obmas 4 OOmrast  xapakrepuctuka TajoreHoB. OcoOeHHOCTH | OOBACHATH 0O0IIME 3aKOHOMEPHOCTH B
XapaKTepUCTHKA CTPOGHHSI AaTOMOB, XapaKTEpHBIC CTENCHNW OKHCICHUS. | U3MCHCHHH CBOMCTB HEMETANIOB M HX
XHMHYECKUX Crpoenne u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB - | COGAMHEHHMH B Mpelenax  MaibIxX
JJIEMEHTOB rajJjoreHoB. XHMHYECKHE CBOICTBA Ha NpHUMEpEe XJopa | MEPHOAOB M  TIABHBIX  MOJTPYII
VIIA-rpynms!. (B3aumozielicTBHE ¢ MeTajllaMH, HeMeTaljIaMy, menodamu). | Ilepuonuueckoil CHCTEMBl XUMHMYECKHX
I anorens! XnopoBonopoa. ComsiHas KHUCIOTa, XMMUYECKHE CBOWCTBA, | AMEMEHTOB € Y4ETOM CTPOEGHHUS HX

IOJIy4YEeHUE, IIPUMEHEHHUE. [elictBue

XJIODOBOIOPOZA HAa OPraHU3M 4EIOBEKa.

XJIOPHUIBI U MX HAX0XJIEHHE B PUPOJIE.
Xumuueckuil axcnepumenm:

xJjopa u
Baxkneinmue

Jlemoncmpayuu:
OnbIThl, OTpaxamomue (QHU3NYECKHe W XHMHYECKHE
CBOWCTBAa TaJIOTEHOB M WX COCOUHECHUH (BO3MOXKHO

HCIIOJIb30BaHUE BUICOMATEPHATIOB).

O3zHakoMIICHHE ¢ 00pa3IaMy XJIOPHIOB (TATOTEHUIOB).

Jlabopamopuwiti onvim:

N3yyeHnne CBOWCTB COJISHOM KHUCJIOTHL.
Ka4ueCTBEHHBIX PEaKInii Ha XJIOPH/-HOHBI.

IIpaxmuuecxkas paboma Ne 2: TlomydeHue COJISTHOU
KHCJIOTBI, U3yUEHHUE €€ CBOICTB.

Bviuucnenus:

[0 YpaBHEHWSM XUMHUYCCKUX PEAKIHH, €CIU OIUH W3
peareHToB JaH B U30BITKE

IIpoBenenue

aTOMOB.
XapakTepu3oBaTh (busnyeckue "
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB
rajJloreHoB (Ha TpUMepe XJiopa) |
CIIOKHBIX BEIIECTB  (XJIOPOBOAOPOJA,
XJIOpUAAa  HATpUs),  CIOCOOBI WX
MOJTy4eHHs, TIPIMEHEHNE W 3HAaYeHHE B
MIPUPOJIE ¥ )KU3HH YestoBeka. OnpenensiTh
XJIOpHI-NOHBI B pacTBope. [lnanuposars
W OCYHIECTBISITH ~ HAa  MpPaKTHKE
XUMHUUYECKHE IKCIIEPUMEHTBI, TIPOBOJUTH
HaOJIIOZEHUsI, JIeJIaTh  BBIBOJLI IO
pe3ynbTaTtam 9KCIIEPUMEHTA npu
MPOBEJICHUH JIA00PATOPHBIX OIBITOB U
MPaKTUYECKHUX PadoT.

CrnenoBare  mpaBwiaM  Oe30macHOM
paboTsl B nabopaTopuu npu
UCTIONIb30BAHUN XMMHUYECKOH IOCYHIBl U
000pyI0BaHUSI.

BricTpauBarth pa3BEPHYTHIE
MIICBMEHHBIE U YCTHBIE OTBETHI C OTIOPOH
Ha uWHpOpMAIMIO U3 yYeOHWKA U
CIPaBOYHBIX  MaTEPHAJIOB, T'PAMOTHO




WCIIOJIb30BaTh HM3YyUYEHHBIN MOHATUNWHBIN
annapar Kypca XUMHHI

2.2

OOmas
XapaKTepUCTHKA
XAMHYECKHX  DJIEMEHTOB
VIA-rpymmer. Cepa u eé
COCTMHECHUS

OObmiast  xapakrtepuctuka  dnmemMeHTtoB  VIA-rpymmsr.
OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTETICHU
OKHCJICHHS.

Crpoerre u (U3NYECKHE CBOHCTBAa IPOCTHIX BEMIECTB -
KHCJIOPOAA U CEPBI. AJIITOTPONHBIE MOIU(DHKAIIIH KHCIOPOaa
u cepel. XuMmHUeckue cBoiictBa ceprl. CepoBomopon,
cTpoeHHe, PU3NUECKHe U XUMUUECKHE CBOMCTBA.

OKcHpI cephl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIIOB.

CepHast kuCJIOTa, (PU3MYECKHE M XUMHYCCKHE CBOMCTBa
(oOmme  kak  TpeNCTaBUTENA — Kiacca  KHUCIOT U
cneruduyeckue). XMMUUECKHE PEaKiny, JISKAIUE B OCHOBE
MPOMBILIIEHHOTO CHOCO0a IOJNYYEeHUs] CEPHOH KHCIOTHI.
[Ipumenenne. Conu CcepHOM KHUCIOTHL, KayeCTBEHHAas
peakuust Ha cyinbdar-noH. Haxoxnenume cepel u €€
COEIMHEHUH B mpupojge. XUMHYECKOE 3arps3HEHHE
OKpYXaIOIIeH Cpelbl COCAWHEHUSIMH Cepbl (KHUCIIOTHBIE
JOXKIH, 3arpsA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0

MPEAOTBPALICHUS.
Xumuyeckuii SKChepumeHnm:

Jlemoncmpayuu:

O3HakoMJIeHHE ¢ oOpa3laMu cepbl U €€ COeAMHCHHSIMHU
(BO3MOXHO UCIIOJIb30BaHHE BU/ICOMATEPHAJIOB).

Habnronenue npouecca o0yriuBaHus caxapa Mof IeHCTBUEM
KOHLICHTPUPOBAHHON CEepHON KHUCIOTHL. Jlabopamopmwvie
onvimol:

W3ydeHne XMMHYECKHX CBOWCTB pa30aBICHHON CEpHOM
kuciotsl. [IpoBenenne kauecTBEHHON peakiy Ha Cyibdart-
WOH 1 Ha0JIIo/IeHNe NIPU3HAKa €€ IPOTeKaH!s

OOBsACHATD 00IIMEe 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB »yeMeHTOB VIA-
TPYNIIBI M WX COEAWHEHWH C Y4ETOM
CTPOCHUS MX aTOMOB.

Xapaktepu3oBaThb  (U3NYECKHE H
XUMHYECKHE CBOICTBa MPOCTOTO
BellleCTBA Ce€pbl U €€ COeQUHEHUM
(cepoBoOpOsIa, OKCHIIOB CEPBI, CEpPHOU
KHUCJIOTBI, Cyab(haToB), CIOCOOBI KX
MoJay4yeHusA, NpUMCHCHUEC U 3HAYCHUC B
NPUPOJIE ¥ )KU3HH uesioBeka. OnpenensiTb
HaJIMyKe cynb(haT-HOHOB B pacTBOpE.

OOBACHATD CYIIHOCTb
HKOJIOTHYECKUX MPOOIIeM, CBA3aHHBIX C
nepepabdoTKON COSTMHEHHUI CEPHI.

[maHWMpOBaTP ¥ OCYIICCTBIATH Ha
MPAaKTUKE XUMHYECKHE JKCIIEPHMEHTEHI,
MIPOBOIUTDH HAOIOICHHSA, ICIATh BEIBOIBI
O pe3yJIbTaTaM SKCIEPUMEHTA.

CrnenoBath MIpaBUIaM
6e3omacHoit paboThI B
naboparopun npu

UCTIONB30BAaHUM  XUMHUYECKOU
TIOCYZIbI 1 000PYIOBAHMS.

HpOI/ISBOI[I/ITB BBIYUCIICHUA 1o
XUMHUYCCKUM YpaBHCHUAM.
Hcnonp3oBaTh npu BBITNIOJITHCHHUH

YYeOHBIX 3aJaHUH TEKCTHl YYCOHHKA,
CIIPaBOYHbBIE MaTrepHabl
(IMeproarYEeCcKyI0 CUCTEMY XHUMHUYECKUX
anementoB JI. 1. MenneneeBa, Tabnuiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUHM H
coJiell B BOJE, 3JIEKTPOXUMUUYECKUN P
HaNpsKEHUH METaJIIOB).

Hcnonp3oBaTh pu BBIITIOJIHCHU U
yueOHBIX 3aJaHMd H B  IIpolecce
HCCIIeI0BaTeNIbCKON JIeATeNbHOCTH
Hay4YHO-TIONYJISIPHYIO JITEPATYPY
XUMHUYECKOTO COAEpHKaHUsI, CIIPABOUHbIE
MaTtepuaisl, pecypcbl IHTepHeTa

Bubnnorexa HOK
https://m.edsoo.ru/7f41837
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2.3

OOmast  xapaKTepUCTHKA
XAMHYECKHX  DIEMEHTOB
VA-Tpymnms!. Azor,
¢dochop u ux coemuHEHNSA

Ob6mas XapaKTepUCTHKAa  3JIEMEHTOB VA-rpymmsl.
OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTEICHU
OKHCJICHHS.

A30T, pacmpocTpaHeHHEe B TpHUpoAe, (HU3HYECKHE U
XUMHYECKHE CBOWCTBA.

Kpyrosopor a3oTa B mpupoze.

AMMHaK, ero Gu3NIecKue U XUMHUIECKUE

CBOMCTBA, MOJIyYCHHE U IPUMEHEHHE.

Conmu aMMOHHMS, UX (PU3UUYECKHE M XMMHUYECKHE CBOICTBa,
MPUMEHEHHE.

KauecTBeHHas peakuysi Ha HFOHbBI aMMOHHSI.

A30THast KHCII0Ta, e€ moiy4eHue, Gu3nueckre 1 XuMHIecKue
cBoiicTBa (OOIIME Kak MpEeICTaBHTENsl Kiacca KUCIOT U
cnenuuIecKue).

Hcnonp30BaHWE HHUTPATOB M COJECH aMMOHHS B KadecTBE
MHUHEPAIBHBIX  yIOOpeHHil. XHWMHUYECKOe 3arpsi3sHEHHUE
OKpYXaIOIIeH Cpenbl COCAMHCHHSAMH a30Ta (KHUCIOTHBIE
JIOXK[IH, 3arpSI3HEHUE BO3/yXa, TOYBBI H BOJOEMOB).
Docohop, aJIIOTPOTHEIC MOIU(pHUKAITAA docdopa,
¢usnueckue u xuMuueckue cpoiictea. Oxena dpocdopa (V) u
dochopras kucnora, HU3NISCKUC U XUMUYESCKUAE CBOMCTBA,
nonyuenune. Mcnosnp3oBanune ¢docharoB B - KayecTBe
MHUHEPAIbHBIX YJ00pEeHUil.

Xumuueckuil skcnepumenm:

Jlemoncmpayuu:

OsnakomiieHne ¢ (U3MYECKUMH CBOWCTBAMH  a30Ta,
¢dochopa M mX coeAWHEHWH (BO3MOXKHO HCIIOJIb30BAHHE
BuieoMarepuaion). O3HaKoMIIeHHE ¢ 00pa3aMy a30THBIX U
(hocopHBIX yIOOpCHHIA.

[Momyuenne, cobupaHue, pacmo3HaBaHHE W H3yYCHHE
CBOICTB aMMHaka. B3auMojeicTBUE KOHLEHTPUPOBAHHOMU
A30THOM KHCIOTBI C Me/bl0 (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB).

Jlabopamopuuie onvimoi:

IIpoBeneHne KaueCTBEHHBIX peakluMil HA MOH aMMOHHS U
(bocdar-noH, 1 U3ydeHHe MPU3HAKOB UX MPOTEKAHUSI.
Ipaxmuueckas paboma Ne 3:
[Nonyuenne aMmMuaka, H3y4eHNE €ro CBOWCTB.
Buiuucnenus:
110 YPaBHEHMSIM XUMHUECKHUX PEaKLUH

OOBsICHATH O0OLIME 3aKOHOMEPHOCTH B
M3MECHEHHUH CBOMCTB 3JIEMEHTOB

VA-Tpynmsl u X COSOUHEHUI ¢ yIETOM

CTPOEHHMS X aTOMOB.

XapakTepu3oBaTh (uzngeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECCTB
azotra W ¢ochopa W WX COCOMHEHHH
(amMMuaka, cojeif aMMOHHUS, a30THOU
KHCIIOTBI, HUTPATOB, okcuma pocdopa (V)
n  QocdopHoii  KHCHOTHL, (ocdaros),
CIIOCOOBI WX IOJYY€HHs, NMPUMEHEHHE U
3HauYeHHE B ITPUPOJIE U )KU3HU YeJIOBEKa.

OmnpenensiTb HOHBI aMMOHUS U (ocdar-
MOHBI B pacTBOPE.

OOBSICHATD CYIIHOCTH 3IKOJIOTMYECKHX
mpoOieM, CBA3aHHBIX C HaXOXICHHEM
coeqmHeHM a3ota W ¢docdopa B
OKpYKaroIeH cpere.

[ImanupoBaTh ®  OCYIIECTBIATH Ha
paKTHKE XHMHUYECKHE OKCIIEPUMEHTHI,
[POBOIUTH HAOIIOJCHUS, JIeNIaTh BBIBOJBI
0 pe3yibTataM OJKCIIEPUMEHTa IpH
NpOBEEHUH J1a0OPATOPHBIX OIBITOB U
MPaKTUYEeCKOH pabOTHI.

CiiegoBaTh MpaBUJIaM 0e30ImacHoOn
[paboTHI B nabopaTopun npu
MCIIONIB30BAHUN XHMHYECKOH IOCYIBl |
000pyIOBaHUS.

ITpousBoxuTh BBIYHCIICHUS 1o
XMUMHUYECKUM ypaBHEHMsIM. VICTosb30BaTh
pU  BBIMOJHEHMHM  Y4EOHBIX  3aaHuid
TEKCTBI yueOHHKa, CIpaBOYHbBIE
MaTepuasibl  (IePHOJUYECKYI0 CHCTEMY
XUMHYIECKUX 3JIEMEHTOB I n.
MeHzesneeBa, TaOIMIly pPacTBOPHUMOCTH
KHUCJIOT, OCHOBAaHMM W coJed B BOJE,
QIIEKTPOXMMHUUYECKHH PSR HampsDKeHUH
METaJUIOB)

bubanoTteka HOK
https://m.edsoo0.ru/7f41837
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2.4

OOmas
XapaKTEepUCTHKA
XUMHUYECKHX

OOmast  xapakrtepuctuka  syeMeHToB  |VA-rpynmsl
OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTEIEHH

OKHCIICHHUA.  YTIIEpOJA, aJUIOTPONHBIE  MOIU(DUKAIHH,

OOBACHATE 00LINE 3aKOHOMEPHOCTH B
H3MEHEHUH CBOHMCTB »iaeMeHToB |VA-

TPYINNbl M WX COEAUHEHUU C Yy4E€TOM

bubanoTeka HOK
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2JIEMEHTOB
IVA-rpymisL
VYriepon u
KpEMHUH, U UX
COCANHEHUS

pacnpocTpaHeHue B Npupojae, (GU3MYECKHe M XUMHYECKHUE
CBOICTBA.

Ancop6mms. KpyroBoport yrieposaa B mpupoe.

Oxcunapl  yriepoma, uX (UIMUECKHE W XUMHUICCKHE
CBOWCTBa, JEHCTBHE HA >KWBBIC OPTaHU3MBI, NOJIYYCHHE U
MpUMEHEHHE. ODKOJIOTHYECKHE TPOOJIEMBI, CBS3aHHBIE C
okcunoM yriepoxa (IV), rumoresa rimodansHOTO

TOTETJICHUsI KJIMMaTa, MapHUKOBBIN 3 deKT.

VYronpHast kuciora U e€ comw, HMX (U3MYECKHE U
XUMHYECKHE CBOMCTBA, TIOJIyYeHUE U IIPUMEHEHHE.

KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Ucnons3oBanne  kapOOHATOB B OBITY, MEAMIIMHE,
MPOMBILIICHHOCTH U CEJIbCKOM XO03SHCTBE.

[lepBoHauanbHBIC MOHATHSA 00 OPraHMYSCKUX BEIIECTBAX
Kak O COCOMHEHHUSIX yriepoja (METaH, 3TaH, OTHIICH,
aIleTIIICH, 3TAHOJ, TIUIEPHH, YKCYCHAs KACIOTA).

[IpupogHple  UCTOYHWKHA  YIIEBOJOPOIOB  (YTOib,
MPUPOAHBIA Ta3, He(Th), MNPOAYKTHl HUX THepepabOTKH
(6eH3MH), X pOJIb B OBITY M MpOMBITLIeHHOCTH. [ToHATHE O
OMONOTMYEeCKH BaKHBIX BEIIECTBAX: IKHpax, OeJKax,
YIJIEBOJAX - U MX POJH B XKM3HU 4esioBeka. MarepuanbHoe
€/IMHCTBO OPraHWYeCKUX M HEOPraHUYECKHX COCJUHEHHH.
Kpemuuii, ero ¢usuueckue HM XUMHUYECKHE CBOICTBa,
noixyuyeHne W npumeHenue. CoOelMHEHHs KpEeMHHUS B
npupoze. Obmue npencrasieHus 00 okcuae kpemuuns (1V) u
KPEMHHEBOW KUCIIOTE.

Cunukatel, WX HCIONB30BaHWE B OBITY, MEAWIUHE,
MIPOMBIIIICHHOCTH. BajkHEHIIINe CTPOUTEEHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IEMEHT, OeTOH, Jkesre300eToH. [Ipobmemsl
0e30IaCHOTO MCIIOJIB30BaHUSI CTPOHUTEIFHBIX MaTEpPHAlOB B
MOBCEITHEBHOW JKU3HU. XuMUyeckutl IKCnepumMenm:

JemMoHcTpanuu:

Mozenn KpHCTAUIMYECKHX pPeuéTok anmasa, rpadura,
¢dymnepena. O3HaKOMJIEHHE C TPOIECCOM  ancopOIuu
pacTBOPEHHBIX  BELIECTB AKTUBUPOBAaHHBIM  YIIEM U
YCTPOICTBOM IIPOTUBOTa3a.

O3zHakoMieHue c NpoAyKIuei CHJTMKAaTHOM
MPOMBIIIIEHHOCTU (Buneomarepuansi: CHJIMKaTHas
MPOMBIIICHHOCTD).

Moaenu MOJIeKyJl OpraHUYECKUX BEILECTB.

Jlabopamopnulii onvim:

[lomyyenne, coOupaHue, pacmo3HABaHHE U H3YyUEHHE
CBOWCTB yTJIeKHCJIOro ras3a. [IpoBeneHune KaueCTBEHHBIX

CTPOEHHMS X aTOMOB.

XapaKkTepHu3oBaTh (hungeckue "
XMMHYECKHE CBOICTBA MTPOCTHIX BEIIECTB
yIIeposa U KPEeMHUSI U UX COCIUHEHHH
(OKCHIIOB yTiIepoa, YrOJIbHON KHCIIOTHI,
KapOOHATOB, OKCHIIa KpEeMHHUS,
KPEMHHEBOW  KHCIOTHI,  CHJINKaTOB),
CIOCOOBI MX TIOJIyYECHUS], IPUMEHEHUE U
3HAUCHHE B IPUPOJIE U )KU3HH YEIOBEKA.

OOBSICHATE ~ PUYUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHE BellecTBa ” cBoMcTBa "
IIPUMEHEHHUE - Ha IIpPUMEpax COEAUHEHUN
yrieposa v KpeMHHSI.

Omnpenensats KapOOHAT- U CHIINKAT-HOHBI
B pPacTBOpE.

OOBSICHATD CYIIHOCTD 3KOJOTHYECKHX
npoOJsieM, CBS3aHHBIX C HAXOXKACHHEM
YTJIEKUCIIOTO Ta3a B OKpYXKaroIei cpere.
IMonTBepxknaTh OCOOEHHOCTH COCTaBa
OpPraHn4eCKux BCHICCTB npumMepamMmu
MPOCTHIX COEAMHEHM (MeTaH, JTaH,
STWJICH, aleTWIEH, 3TaHOoJ, TIJIMLEPHUH,
YKCYCHast KHCIIOTA), B3aUMOCBSI3b
HEOPraHMYEeCKUX COEeIUHEHHH yriepoja
1 OpraHNYECKHX BEIECTB.

OmnuceiBaTh poib OEIKOB, XHPOB H
yIIeBOJOB B (PyHKIMOHMPOBAHHWHU
JKMBBIX OPTaHU3MOB, COCTaB MPUPOJTHBIX
HCTOYHHMKOB YTJICBOJIOPOJIOB, X POJb B
OBITY 1 IPOMBIIIIEHHOCTH.

HpOBOI[I/ITI) BBIYUCJICHUSA 1o
YPaBHCHUAM XUMHWYCCKUX peaKL{Hﬁ.
IInanupoBaTh W OCYLIECTBJIATH Ha
IMPAKTUKE XUMHUYCCKHUE OKCIICPUMCHTHI,
NPOBOJUTh  HAONIOJCHUS,  JeJaTh
BBIBOJIBI I1O PE3YyJIbTaTaM 3KCIICPUMEHTA
Ipu  TPOBEAECHHUHM  J1abOPaTOPHBIX
OTIBITOB ¥ IIPAKTHYECKHUX PAOOT.
CnenoBare mpaBwiaM  0e301acHOi
paboTsl B naboparopun npu
UCTIONIb30BAHUN XUMHYECKOW TMOCY/BI U
000pyIOBaHHUS.

Hcnons3oBaTh npu BBITIOJTHEHUHN




peakuuii Ha KapOOHaT M CHINKaT-MOHBI W H3y4YEHUE
MPU3HAKOB UX MPOTEKaHus. [Ipakmuueckue pabomoi:

Ne 4. Tlomy4yeHne yTIEKUCIIOTO ra3a, H3y4eHNe ero CBONUCTB.

Ne 5. Pemenue 5SKCHEpUMEHTANbHBIX 3a4ad IO TEMeE
«BaxHeilline HeMeTauIbl U UX COSOUHEHUS

Buruucnenus:

110 YPaBHEHMSAM XMMHUECKHUX PEAKIUH

Y4eOHBIX 3aJaHUH TEKCThl ydeOHHUKa,
CIIPaBOYHBIC MaTepHaIbI
(ITeproaMYEeCKyIO0 CUCTEMY XHUMHUYECKHUX
anemenToB JI. 1. MenneneeBa, Tabnuiy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHHH U
coJiell B BOJE, 3IEKTPOXUMUYECKUHN Pl
HaNpsHKEHUH METaJIJIOB)

HTtoro no pasgeny 25
Paznen 3. MeTtayuisl ¥ UX COETUHEHUS
3.1 OOmme cBoiicTBa | 4 OOmiast xXapakTepUCTHKa XUMHUYECKHUX O3JEMEHTOB - | PackpbIBaTh CMBICIT H3yyaeMbIX MMOHATHH | bubnnoreka LIOK
METaIoB META/NIOB Ha OCHOBaHHMH HX MOJIOKEHHS B [lepHOMMYECKON | M IPHUMEHSATH 3TH MOHSTHI Ipy onucanuu | https://m.edsoo.ru/7f41837
cuctemMe xumuueckux anemeHtoB .M. MenaeneeBa U | CBOMCTB BELIECTB U HMX MNpeBpallieHui. | C
cTpoennsi atomoB. CrpoeHne MertamioB. Metammmdeckas | OOBSICHATE 0OImME 3aKOHOMEPHOCTH B
CBSI3b M METAUIMYECKas KPHUCTAJUIMYECKas peHIéTKa. | W3MEHEHHH CBOICTB 3JIEMEHTOB-
OJNEeKTPOXUMUYECKHUH PSR HANPSHKCHHH  METaJUIOB. | METAUIOB U WX COCAMHEHHH C y4ETOM
Ousnveckue W XUMHYECKHE CBOWCTBa MeTaiioB. OOmue | CTpOEHHS MX aTOMOB.
CcrocoObl momydeHHss MeTauioB. IloHsTHe O Kopposum | XapaKTepH3oBaTh CTPOCHHE METaLIOB,
METaJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI MX OT KOPPO3WH. | oOlue (U3MYecKHne | XUMHYECKHE
CrnaBel (cTasnb, 4YyryH, AIOPANTIOMUHUM, OpOH3a) M HX | CBOWCTBA METAJIJIOB.
MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH. XapakTepuzoBath  0o0mHME  CIIOCOOBI
Xumuueckuii sxcnepumenm: MOJIy4EeHHUS METAJIOB.
Jlemoncmpayuu: OmuCBIBaTh CIIOCOOBI 3AIIMTHI METAIIIIOB
OO0pas1Bl METaJUIOB U CIUIABOB. OT KOpPpPO3HH.
W3yyenne pe3ynpTaToB KOppO3MHM MeTauioB (Bo3MokHO | CiiemoBarth  mpaBWiaaM  0e30macHOi
WCTIONIb30BAaHHUE BUEOMATEPHAIIOB). paboTsl B nIabopaTopuu pu
Jlabopamopuyuie onvimoi: UCTIONIb30BAaHUN XMMHUYECKOH TOCYIBl U
OsHakomiieHME C 00pa3llaMi METaJUIOB M CIUIaBOB, MX | 00OpYHOBaHUSL.
(hu3MIECKUMH CBOWCTBAMH. [TpousBoanTh BBIYHMCIICHUS 1o
Boiuucnenus: YpaBHEHHSIM XUMHYECKHUX PEAKIHid, eCin
[0 YpPaBHEHMSM XHMHUYECKUX pEaKkIMd, €CIM OAMH M3 | OJIMH U3 PEareHTOB COACPIKHUT IPHUMECH.
peareHTOB COJIEPIKUT IPUMECH Y4acTBOBaTH B COBMECTHOW paboTe B
nape Wid rpyrie.
Hcnonp3oBath npu BBITTOJIHEHUH
y9eOHBIX 3aJaHWH TEKCTHl Y4eOHHKa,
CIpaBOYHBIE MaTepHalIbl
(ITeprognyeckyro cUCTEMY XHMHYECKHX
anemeHToB J[. . MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KHCIJIOT, OCHOBaHMH H
cojell B BOZE, MIEKTPOXUMHUECKUN Pl
HanpsKEHUH METaJIIOoB)
3.2 Baxneiimme Mmertamisl u | 16 enoynsle Metamnsl: nonokenne B Ilepuoxnueckoit | OOBACHATH 00IIMe 3akoOHOMepHOCTH B | bnubamoreka OK

UX COEIUHEHUS

cucteMe xummueckux odnementoB J[.M. Mennaeneena,

H3MEHEHUN CBOMCTB 3JI€MEHTOB-

https://m.edsoo.ru/7f41837
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CTpPOEHHUE WX aTOMOB, HaXOXKJeHHEe B npupojae. Ouszndyeckue
U XUMHYECKHE CBOMCTBa (Ha NpUMepe HATPUS W KajIus).
Oxcupbl M THAPOKCUIBI HaTpusi M Kamus. [IpumeHenwne
IISJIOYHBIX METAIIOB M UX COCAMHCHH.

IllenmoyHo3emMenpHbIE METaIbl MarHHM W KaJbIHH:
noyioxkeHne B Ilepuonuyeckol CUCTEME XMMHUYECKHUX
anemeHtoB JI.MI. MenneneeBa, CTpOEHHE UX aTOMOB,
HaxoxjaeHue B mnpupone. Dusznueckue U XUMUUYECKUE
CBOWCTBA MarHWs M Kalblusi. BaHeHimue coeauHECHUS
Kanpuusi (OKCUJ, THAPOKCHI, coju). KECTKOCTh BOIBI U
crocoO0slI e€ ycTpaHeHus.

AmomuHuii: nonoxxenue B Ilepuoamueckoil cucreme
xuMudeckux snemenToB JI.1. MeHneneeBa, CTpoeHrE aToMa,
HaxoXJjeHne B mnpupone. Dusmueckne W XUMHUYCCKHE
CBOHMCTBa adiOMUHUSA. AMMOTEpHBIC CBOWCTBA OKCHAA W
raapokcuaa  amomMuHuA.  JKene3o:  MOJNOXKEHHE B
[Tepuoanueckoit cucreme xumuyeckux anmemeHToB [[.U.
MeHzeneeBa, CTpOEHUE aToMa, HaXOXKICHHE B MPHUPOJE.
®dusnyeckue W XUMHUYSCKHE CBOWCTBA keneza. OKCHIBI,
runpokcuabl u coiu kenesa (I1) u sxxenesa (I11), ux cocras,
CBOWCTBA U MOJIYyYEHHUE.

Xumuuecxuil oKCcnepumenm.:

Jlemoncmpayuu:

Oco6eHHOCTH B3aMMOIEHCTBHS OKCHIA KaNblUsI U HATPUS
¢ BOHOH (BO3MOXXHO HCIIOJNIb30BAaHIE BHUICOMATEPHAIIOB).
OxpamBasue TUIAMEHH HOHAMHU HATPUS, Kallus M KaJIbIUI

(BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHAJIOB)
UccnenoBanune cpoiicTB kécTkoil Boabl. [Ipouecc ropenus
JKemeza B KUCIopole  (BO3MOXKHO — HCIIOJIE30BaHHE

BHICOMATEPHAIIOB).

Jlabopamopnvie onvimoi:

[IpoBeneHne KadeCTBEHHBIX PEaKIMi HAa HOHBI (MarHus,
KaJIbITUs1, ATFOMUHUS, ITMHKA, xkene3a (1) u xenesa (111), menu
(IT), onmcanne MPU3HAKOB WX ITPOTEKAHMUS.

HccrenoBanme  amM(OTEepHBIX  CBOWCTB
AITFOMUHUS ¥ THIAPOKCHIA INHKA.

Ipaxmuueckue pabomui:

Ne 6. XK€cTkOCTb BOABI U METOABI €€ YCTPAHEHUSI.

Ne 7. Pemenue 5KCHEpUMEHTANbHBIX 3a7ady [0 TeMe
«BakHeillue MeTaulbl X UX COSAUHEHUSY.

Buiuucnenus:

10 YpaBHEHMSM XHUMHUYCCKHUX PEaKIHH, €CITH OIWH W3
peareHToB AaH B H30BITKE WM COACPKUT IPUMECH; MACCOBOM

THUAPOKCUIA

METaJJIOB U X COEAWHEHUH B TpyNImax ¢
y4éTOM  CTpPOGHHS  HUX  aTOMOB.
XapakTepu3oBaTh (uzngeckue u
XHMHYECKHEe CBOHCTBA MPOCTHIX BEIECTB
METaJUIOB M HMX COCIWHEHHH (OKCHIOB,

THOPOKCUIOB, COJIeH), CIOCOOBI WX
MONy4YCHUs, IPUMCHEHNE W 3HaUeHHUE B
MPUPOJIC u JKU3HA yea0BeKa.
VcranaBivBarTh MIPUYHHHO-
CJICJICTBCHHYIO CBSI3b: CTpOCHUE
BeIIleCTBa ” CBOMCTBA " MPUMCHCHHE - Ha
npuMepax H3y4aeMbIX BEIIECTB.
Pacmnio3naBartsb c MOMOIIBIO

Ka4eCTBEHHBIX PEaKIUil HOHbI METAILIOB:
MarHus, KaiblUs, ATOMHHUS, LUHKa,
sxenesa (I1) usxenesa (I11), meam (I1).
Joka3piBaTh  aMOTEpHBI  XapakTep
OKCH/IOB U THUAPOKCHUIIOB AJTIOMUHHS U
IHKA.

[l1aHupoBaTh © OCYINECTBIIATH Ha
MPAKTUKEC XUMHYCCKHE KCIICPUMEHTEHI,
MPOBOIUTH  HAONIOACHHS,  [IeJIaTh
BBIBOJIBI 10 PE3y/IbTaTaM IKCIIEPHUMEHTA
npu NPOBEICHUH 71a00paTOPHBIX
OIBITOB U MPAKTHYECKHUX PAOOT.

CrieioBaThb npaBHIaM
Oe3omacHoit paboThI B
naboparopuu npu

HCIOJIB30BAHUN XUMHYECKOH

MOCYJIBI 1 000PYIOBaHUS.

[Ipou3BOAUTH BBIUMCICHHS TIO
XUMHYECKUM YpaBHEHHSIM.
YyacTBOBaTh B COBMECTHOM
paboTe B mape WiId TpymIe.
BricTpauBath pa3BEPHYTHIE
MMMChMEHHBIC U YCTHBIE OTBETHI C OMOPOI
Ha wuHpOpMalMI0O U3 Yy4eOHMKAa U
CIIPABOYHBIX  MaTEpHaJOB, T'PaMOTHO
HCIOJIb30BaTh M3YyUYEHHBIM MOHSITHHHBIN
ammapar Kypca XuMHH

(9]
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J0JIM BbIX0Ja NPOAYKTa pCaKIun

Hroro no pazneny 20

Paznen 4. Xumus u okpyskaromias cpena

41 Xumus u 3

OKpY’Karollas cpena

BemecTBa u Marepualibl B IOBCEHEBHOM U3HU YEJIOBEKA.
BesomacHoe wucmonp3oBaHME BEIIECTB M XMMHUYECKHX
peaxiwmii B ObiTy. [TepBasi MOMOIIb MPU XUMUYIECKHX 0XKOTaxX
U OTPaBJICHUAX. XHUMHUYECKOE 3arps3HEHHE OKpPYXKarolleu
cpensl (mpenenbHas JOMYyCTHMasi KOHLEHTpPAallUs BEIIECTB.
Pone XuMHM B pCIICHHUM DKOJOTHYSCKHX MPOOJIEM.
Xumuueckuil oKcnepumenm:

Jlemoncmpayuu:

Uzydenue 00pa3iioB MaTepraioB (CTEKIIO, CINIaBBl METAILIOB,
MTOJTMMEPHBIC MaTePHAITBI)

XapakTepus3oBaTrb  pojb
pasmmuHBIX  cepax
JIONE,  OCHOBHBIE  BellecTBA  H
Marepuaibl, INPUMEHSEMblE B JKH3HU
COBPEMEHHOI'0O YeJI0BEKa.

OOBsICHATE ~ ycJlOBHSL ~ 0OE30MacHOTO
WCIIONIb30BaHMS BEIIECTB M XMMUYECKHX
peaxiuii B OBITY.

XUMHHU B
JACATCIBHOCTH

AHanu3upoBaTthb u KPUTHYECKH
OLICHWBaTh HMH(POPMAIMIO O BIHUSHUH
MPOMBIIIICHHOCTH, CEIIbCKOTO
XO3HCTBA, TpaHCHOpTa M Jp. Ha

COCTOSIHUE OKPY>KaloILlel CpeJIbl.

YMeTh 0Ka3bIBaTh NEPBYIO MOMOLb NIPU
XMMHUYECKHX OKOraX M OTpaBICHUSIX.
[Mpunumare yuyactue B OOCYKACHHH
npo0sieM XUMHUYECKOH U IKOJIOTHMUYECKOM
HampaBJIEHHOCTH, BBICKa3bIBaTh
COOCTBEHHYIO MO3MIHMIO 10 Mpobiieme u
mpeajgaraTb  BO3MOXKHBIE — IyTH €€
pelieHus

Bubnnorexa HOK
https://m.edsoo.ru/7f41837
c

Hroro no pazzaeny: 3

PesepBHOe Bpems 3

OBLIEE YHMCJIO YACOB IIO | 68
IMPOI'PAMME
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8 kiace

IHoypouHoe niiaHnpoBaHne y4eOHOTro nmpeaMera «XuMHUN»

n/n

Tema ypoka

KomnaecTBo gacoB

KOHTPOJIbHBIE|IPAKTHIECKUE
BCero [ paboThl paboTsI

Buapbt gestenbHOCTH 10 (HOPMUPOBAHUIO ()YHKIIMOHATIBHOM IPAMOTHOCTH
oOyuaromuxcs ™

Jlata

IIpenmer xumuu. Bemectsa

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SBJICHUSI OPUCHTHPOBATHCA B PA3IMYHBIX HMCTOYHHKAX HH(POpPMAIMH (TEKCTE
y4eOHOTo 1MocoOus, HayIHO-TIOIYJISIPHON JINTEpaType, OMOIIOTHYECKNX CIIOBApSAX
U CHPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UpOBaTh
nH(pOpMaLUIO Pa3IMYHBIX BUJOB M ()OPM IPECTABICHHNS, KDUTUUECKHU OLIECHUBATh
€€ TOCTOBEPHOCTb U HEMPOTHBOPEYNBOCTD.

[IpeBpaienue Bemects. Poib
XMMHH B )KM3HH YeJIOBEKA.
Kpatkuii ouepk uctopuu.

[TpuMEeHNTh COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIC 3HAHUS VISl OOBSCHEHUS
SBJICHUSI OPUEHTHPOBATHCS B DPAa3IMYHBIX MCTOYHUKAX HH(opManuu (TeKcTe
y4e0HOTO 1MocoOusI, HayYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKHX CIIOBapsIX
W CIpaBOYHUKaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B VIHTepHeTE), aHaIM3UPOBaTh
MHGOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM NPECTaBICHHS, KPUTUIECKH OLICHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUYUBOCTb.

IICXD. I.1. Mengaenecena.
3Haku XO

[TpuMeHNTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SBJICHUSI OPUEHTHPOBATHCA B DPA3IMUYHBIX HMCTOYHMKaX HH(OpManuu (TeKcTe
y4e0HOT0 1Mocobus, HayYHO-TIOYJISIPHON JINTepaType, OMOJIOTHYECKUX CIIOBApsIX
U CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHeTe), aHaNU3UPOBATh
nH(pOpMAaLUIO Pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHS, KPUTHYECKH OLICHUBATh
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUUBOCTD.

XuMudeckue GopMyJIbl.
OtHOCHUTEILHAS aTOMHAS U
MOJIEKYJISIPHAST MaCChI.

[IpuMeHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS U1 OOBSCHEHHS
SBJICHNS OPWUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHHKAX HHpOpManuu (TeKcre
yueOHOTo 1MocoOus, HayYHO-TIOIYJISIPHOH JINTepaType, OMOJIOTHYECKUX CIIOBApSX
U CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTEepHETE), aHAIM3HUPOBAThH
MHGOPMALNIO Pa3IMYHBIX BUIOB U (HOPM IPEICTABICHIS, KPUTHIECKH OLICHUBATH
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.




Ponb dusnveckux u
XHUMHUYECKHX MPOIECCOB B
MIPOU3BOICTBCHHOM
JIESITEIbHOCTH peruoHa"

[TpuMeHUTh COOTBETCTBYIOILINE €CTECTBEHHOHAYUHBIE 3HAHUS UISI OOBSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJISIPHON JINTepaType, OHOJIOTHYECKIX CIIOBapsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B HTepHeTe), aHAIH3UPOBAaTh
nH(pOpMaLHIO Pa3IMYHBIX BUJOB M ()OPM IPEICTABICHHS, KPUTUYECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb.

Pazpgen 2. Ctpoenue atoma.
Ilepuoguueckuii 3aKk0H U
MeprouIecKas cucreMa
XUMHU4eckux 3nementoB J[. M.
Menneneesa

[TpuMeHNTh COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIC 3HAHUS AT OOBSCHEHHA
SBJICHUSI OPUCHTHPOBATHCA B DPA3IMYHBIX HCTOYHMKaX HH(OpMaIUH (TEKCTE
yueOHOro 1mocobus, Hay4HO-IOYJIIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBapX
W CIpaBOYHMKaX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VIHTepHETE), aHATM3UPOBAThH
nH(pOpMAaLUIO Pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHS, KDUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD.

ATOMBI XMMHYECKHX
351eMeHTOB. OCHOBHBIE
CBEJICHUS O CTPOEHUH aTOMOB.

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
SBJICHUSI OPUCHTHPOBATHCA B DPA3IMYHBIX HMCTOYHHMKaX HH(OpMamuH (TEKCTe
y4eOHOTO 1MocoOHs, HayIHO-TIOYJISIPHON JINTEpaType, OMOIIOTHYECKNX CIIOBApPSAX
U CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UpOBaTh
nH(pOpMaLUIO Pa3IMYHBIX BUJOB M (JOPM IPENICTABICHHS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.

M3oTombl.

[TpuMeHNTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpMAIMU (TEKCTe
yueOHOro 1MocoOus, HayIHO-IOIYJISIPHOM JINTepaType, OMOJIOTHYECKNX CIIOBApPSX
U CIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B VIHTepHeTe), aHaIM3UPOBaTh
MHGOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTUIECKH OLCHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

CrpoeHne 3MeKTPOHHBIX
06ooUeK .

[IpuMeHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSCHCHUS
SBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y4e0HOTO 1MocoOHs, HayYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKUX CIIOBapsIX
U CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B IHTEepHETE), aHaIM3HUpPOBAThH
nH(pOpMaLHIO Pa3IMYHBIX BUJOB U ()OPM IPECTABICHHS, KPUTUYECKH OLICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

Ilepunoguueckas cucrema
XMMHUYECKHX JJIEMEHTOB U

[IpuMeHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS U1 OOBSCHEHHS
SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHMKaX HH(OpManuu (TeKcTe
y4eOHOro 1MocoOus, HayYHO-TIOIYJISIPHOM JINTepaType, OMOJIOTHYECKUX CIIOBApPSX
U CIIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IIHTEepHeTE), aHATHM3UPOBATH




CTPOEHHUE aTOMOB. YPOK B
uudposoii cpene

nH(pOpMaLHIO Pa3IMYHBIX BUJOB U ()OPM IPEICTABICHHS, KPUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTb U HEMPOTUBOPEUUBOCTD.

10.

Wonnas cBs3b

[IpMEeHUTH COOTBETCTBYIOIINE CCTECTBCHHOHAYYHBIC 3HAHHA UL OOBSACHEHHS
SBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKaX HH(opManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJISIPHON JINTepaType, OHOJIOTHYECKIX CIIOBapsIX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHEIX, B MIHTepHeTe), aHaIN3UpOBaTh
nH(pOpMaLIO Pa3IMYHBIX BUJOB M ()OPM IPEICTABICHHS, KPUTUYECKH OLICHUBATh
e€ JOCTOBEPHOCTh U HENPOTUBOPEUHBOCTD.

11.

KoBanenruas cBs3b

[IpMEHUTH COOTBETCTBYIOIINE ©CTCCTBCHHOHAYYHBIC 3HAHHA UL OOBSACHEHHS
SBIICHASl OPUCHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(pOpManuu (TEKCTe
yueOHOro 1mocoOus, HayYHO-TIOYJISIPHOM JINTepaType, OHOJIOTHYECKUX CIIOBAPSIX
U CIpaBOYHHUKaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B VIHTepHeTe), aHaIM3UpOBaTh
MHGOPMALIUIO PA3IUYHBIX BUIOB M GOPM IPECTaBICHHS, KPUTHICCKH OLICHHBATh
e€ JJOCTOBEPHOCTh U HENPOTHBOPEUYHUBOCTD.

12.

MerTaymmueckas CBs3b

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUYHbIE 3HAHUS IJISI OOBSCHEHHS
SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMUHBIX HCTOYHHKAX HH(pOpMAIMU (TeKCTe
yueOHOro 1MocoOus, HayYHO-TIOITYJISIPHOM JINTepaType, OMOJIOTHYECKNX CIIOBApPSAX
U CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHeTe), aHANU3UPOBATh
nH(opMaLnIO pa3TMYHbIX BUJOB U ()OPM TPEJICTABICHHS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.

13.

O0001IeHNE 10 TEME: «ATOMBI
XUMHYECKUX DIIEMEHTOBY

0,5

[TpuMeHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SIBJICHUSI OPUEHTHPOBATBCS B PA3IMYHBIX HCTOYHUKaX HWH(pOpMauuu (TEKCTe
y4e0HOT0 1MocoOus, HayYHO-TIOMYJISIPHON JInTepaType, OMOJIOTHYECKHX CIIOBapsIX
W CIpaBOYHUKaX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaIM3UPOBaTh
MHGOPMALINIO Pa3IMYHBIX BUAOB U (HOPM IPEICTABICHIS, KPUTUIECKH OLICHUBATH
€€ T0OCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

14.

KontponsHas padora Nel
" ATOMBI XUMHYECKHX
2JIEMEHTOB"

0,5

AHEU'II/BI/IpOBaTL, HUHTEPIIPETUPOBATL JAaHHBIE W AC€JaTb COOTBETCTBYIOIIIUC
BBIBO/JIbI.

Bcnomuauts n MPUMEHUTL COOTBECTCTBYIOIINE €CTECTBEHHOHAYYHbBIC 3HAHMS.

BEIBIATE CBA3B MEXKAY NMPOIYUTAHHBIM U COBpCMCHHOﬁ PCAIBbHOCTBIO.




Hcnonp3oBaTh I/IH(IJOpMaHI/HO U3 TCKCTa

15.

HpOCTLIe BCIICCTBA MCTAJLJIbI

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SBIICHHS OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HH(pOpMaluu (TeKCTe
Y9e0HOTO 1MOCOOHs, HayYHO-TIOMYJISIPHON JINTepaType, OHOJOTHYECKIX CIIOBapsIX
U CHpaBOYHHUKaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UPOBaTh
nH(pOpMaLHIO Pa3IMYHBIX BUJOB M ()OPM NPEICTABICHHS, KPUTUYECKH OLICHHBATh
€€ JOCTOBEPHOCTD M HENPOTUBOPEUUBOCTb.

16.

HpOCTLIe BCIICCTBA -
HCMCTAJJIBI

[IpMEHUTH COOTBETCTBYIOIINE CCTECTBCHHOHAYYHBIC 3HAHHA UL OOBSACHEHHSA
SIBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKaX HH(OpMauuu (TEKCTe
yueOHOro 1mocobus, HayYHO-IOYJIIPHOM JINTepaType, OHOJIOTHYECKUX CIIOBapsX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VIHTepHeTE), aHAIM3UPOBATh
nH(popMaLIO Pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHS, KPUTUYECKH OLIEHUBATh
e€ JOCTOBEPHOCTh U HENPOTHBOPEUYHUBOCTD.

17.

KomnuecTBo BemecTBa - MOJIb
KaK €IUHHIIA I/ISMepeHI/Iﬂ
BEIIECTBA

[TpuMeHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYUHbIE 3HAHUS UISI OOBSICHEHUS
SBIICHASl OPUCHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HHpoOpManuu (TeKCTe
yueOHOro 1mocobus, HayYHO-TIOMYJIIPHOM JINTepaType, OHOJIOTHYECKUX CIIOBapsX
U CHpaBOYHHKaX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIM3UpOBAaTh
MH(POPMALIUIO PA3INYHBIX BUIOB U GOPM HPEICTABICHHS, KPUTHYCCKH OLICHUBATh
e€ JTOCTOBEPHOCTD U HENPOTHBOPEYUBOCTb.

18.

BrinonHenue ynpaxxHeHUH.
Pemenne 3aga4y Ha TeMy
«Moby.

[IpuMeHHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSCHEHUS
SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpMAIMU (TEKCTe
yueOHOTo 1MocoOus, HayYHO-TIOITYJISIPHOM JINTepaType, OMOJIOTHYECKNX CIIOBApPSX
U CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHaNU3UPOBATh
MHGOPMALIUIO PAa3IUYHBIX BUAOB U (HOPM MPeICTaBICHNS, KPUTUIECKH OLICHUBAThH
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.

19.

O0o00111eHE, CHCTEMATH3AIIHS
3HaHuil no teme "IIpocTeie
BemlecTBa"

[TpuMeHUTH COOTBETCTBYIONIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSCHEHUS
SBJICHNS OPWUEHTHPOBATHCSA B DA3IUYHBIX HMCTOYHHKAX HH(poOpMarmu (TEKCTe
y49e0HOTO 1MocoOHs, HayYHO-TIOMJISIPHON JINTepaType, OMOJIOTHYECKIX CIIOBapsIX
U CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B VIHTEpHETE), aHAIU3UPOBATh
HHPOPMALIUIO pa3IHYHBIX BUIOB U (HOPM IPEICTABICHIS, KPUTUICCKH OLICHUBATh
e€ I0CTOBEPHOCTH U HEMPOTHBOPEUUBOCTE.




20.

Kontponsnas padora Ne2
"IIpocTsle BemecTBa"

0,5

AHanm3upoBaTh, WHTEPIPETHPOBATh JAHHBIE M JElaTh COOTBETCTBYIOIIUE
BBIBOJIBL.

Bcenomuants 1 TIPUMEHUTH COOTBETCTBYIOINE €CTCCTBEHHOHAYYHbBIC 3HAHUA.
BBISBIATE CBS3b MCKAY MPOUYUTAHHBIM U COBpeMeHHOﬁ PCAJIbHOCTBIO.

Hcnonp30BaTh HHYOPMALIUIO U3 TEKCTA

21,

CTerneHp OKHACIICHUS.
BuHapHbie COeTUHEHUsI

[IpMEHUTH COOTBETCTBYIOIIUE CCTECTBCHHOHAYYHBIC 3HAHHA UL OOBSACHEHHSA
SIBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
yueOHOro 1mocobus, HayYHO-TIOYJIIPHOH JINTEpaType, OHOJIOTHYECKUX CIIOBapsX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHEIX, B MHTepHETe), aHaIN3UpOBaTh
UHGOPMALIUIO PA3IUYHBIX BUIOB H GOPM IPECTaBICHHS, KPUTHICCKH OLICHUBATh
e€ JJOCTOBEPHOCTh U HENPOTHBOPEUYHUBOCTD.

22,

bunapnsle coeguHeHUs -
OKCH/JIBI U JIETY4YHUE
BOJIOPOJIHBIE COETUHEHUS

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SBIICHASl OPUCHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(poOpManuu (TEKCTe
yueOHOro 1mocoOus, HayYHO-TIOMYJISIPHOM JINTepaType, OHOJIOTHYECKUX CIIOBAPSX
U CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B VIHTepHeTe), aHaIM3UpOBaTh
MH(POPMALIUIO PA3INYHBIX BUIOB U GOPM IPECTABICHHS, KPUTHYCCKH OLICHUBATh
e€ JTOCTOBEPHOCTD U HENPOTHBOPEYUBOCTb.

23.

OcHoBaHus. YPOK B IU(PPOBOi
cpere.

[TpuMEeHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYUHbIE 3HAHUS JISi OOBSICHEHUs
SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpMAIMU (TEKCTe
yueOHOro 1MocoOus, HayYHO-TIOITYJISIPHOM JINTepaType, OMOJIOTHYECKNX CIIOBApPSX
W CIpaBOYHMKaX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B VIHTepHeTe), aHaTM3UpOBAThH
MHGOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHS, KPUTHIECKH OLCHUBAThH
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.

24,

Kucnotsl. Ypok B miudpooit
cpene.

[TpuMeHUTH COOTBETCTBYIONIME €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSICHEHUS
SBJICHNS OPWUEHTHPOBATHCA B PA3IUYHBIX HCTOYHUKAX HH(popManuu (TeKcTe
y49e0HOTO 1MocoOus, HayYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKIX CIIOBapsIX
U CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B VIHTEpHETE), aHAIU3UPOBATh
HHPOPMALIUIO pa3IHYHBIX BUIOB U (HOPM IPEICTABICHHS, KPUTUICSCKH OLICHUBATh
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

25.

Comnu I

[IpuMeHHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIE 3HAHUS U1 OOBSCHEHHS
SBJICHNS OPWUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHHKAX HHpOpManuu (TeKcTe
y4eOHOro 1MocoOus, HayYHO-TIOIYJISIPHOH JINTepaType, OMOJIOTHYECKUX CIIOBApSX




U CHPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MIHTepHeTe), aHaIM3upOBaTh
nH(pOpMaLIO Pa3IMYHBIX BUJOB U ()OPM NPEICTABICHHS, KPUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTb U HEMPOTUBOPEUUBOCTD.

Comnu

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKIX CIOBapsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHEIX, B MIHTepHeTe), aHaIN3UpOBaTh

26. nH(OpMAaLUIO Pa3IMYHBIX BUJOB M ()OPM IIPENICTABICHHS, KDUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTD.
27.| Awmopodusie u [TpuMEeHNTh COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIC 3HAHUS VISl OOBSCHEHUS
KPHCTAJUINYECKHE BEIIECTRA. SBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKaX HH(MOpMALUH (TEKCTE
3aKoH MMOCTOSHCTBA COCTaBa yueOHOro 1mocobus, HayYHO-TIOMYJIIPHOM JINTEpaType, OHOJIOTHYECKUX CIIOBapsX
BCIIECTBA U CIOpPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHbBIX, B IHTepHeTe), aHATH3UPOBATh
nH(pOpMAaLUIO Pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHS, KDUTUIECKH OLICHUBATh
€€ IOCTOBEPHOCTb U HEMPOTHUBOPEUHBOCTD.
UmncThle BeIEeCTBa U CMECH B [IpuMeHHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSCHEHUS
IIpupoze SBJICHUS] OPUEHTHPOBATHCA B DPA3IMUYHBIX HMCTOYHMKaX HH(OpManuu (TEKCTe
yueOHOro 1MocoOus, HayYHO-TIOIYJISIPHON JInTepaType, OMOIIOTHYECKHUX CIIOBAPAX
U CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AAaHHBIX, B MIHTepHeTe), aHaNU3UPOBATh
28. MHGOPMALMIO Pa3IMYHBIX BUIOB U (HOPM NPEACTABICHHS, KPUTUIECKH OLCHUBATh
e€ JOCTOBEPHOCTh U HENPOTHBOPEUYHBOCTD.
29.| '"lIpumeHeHne pa3aIMIHBIX [TpuMeHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
KJIaCCOB BCIICCTB B SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HH(pOpMAIMU (TEKCTe
TIPOU3BO/ICTBEHHOM yueOHOro 1MocoOus, HayIHO-TIOYJISIPHOM JINTepaType, OMOJIIOTHYECKNX CIIOBApPSX
ACATCIIBHOCTH PCTHOHA, U CIpaBOYHHMKaX, KOMIIBIOTEPHBIX 0a3ax JAaHHbBIX, B MIHTepHeTe), aHaIM3UPOBaTh
SHAYMUMOCTD OTIPEACIICHIT MH(OPMALUIO Pa3IUYHBIX BUAOB U (OPM MIPEICTABIEHHUS, KPUTHIECKH OLIEHUBATh
COCTaBa BEIIECTB U CMecei” e€ T0OCTOBEPHOCTH U HEMPOTHBOPEUHBOCTD.
30.| BeruncieHre MaccoBOM J10IH [IpuMeHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS U1 OOBSCHEHHS

BEII[ECTBA B PACTBOPE TIO
HM3BECTHOM Macce
PacTBOPEHHOTO BEIIECTBA

SBJICHNS OPWUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHHKAX HHpOpManuu (TeKcTe
y4eOHOro 1MocoOus, HayYHO-TIOIYJISIPHOH JINTepaType, OMOJIOTHYECKUX CIIOBApSX
U CIIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IIHTepHeTE), aHATHM3UPOBATh




nH(pOpMaLUIO Pa3IMYHBIX BUIOB U ()OPM MPEICTABICHNS, KPUTUUECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEMPOTUBOPEUUBOCTD.

31.| BupryanbHas 3KCKypcus [TpuMeHNTh COOTBETCTBYIOUINE €CTECTBEHHOHAYYHBIC 3HAHUS IJISI OOBACHEHUS
"CocraBneHue u IPUMEHEHHE SBJICHUSI OPUCHTHPOBATBHCA B DPA3IMYHBIX HCTOYHMKaX HHMOpMamUH (TEKCTE
3aza4 ¢ MpOU3BOICTBCHHBIM yueOHOro 1mocobus, HayYHO-TIOYJIIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBapsX
n
COICpKAHNEM U CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3aX JAaHHBIX, B IHTEpHETE), aHATU3UPOBAThH
nH(pOpManMio pa3IMIHBIX BUAOB U ()OPM MPEICTABICHHA, KDUTUIECKH OLIEHUBATh
e€ JOCTOBEPHOCTh U HEIPOTHBOPEUHBOCTD.
32.| OO06obuieHne, cucTeMaTH3ALUS [TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
3HaHWH N0 TeMe SBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKaX HWH(pOpMaLuH (TEKCTe
y4eOHOTo 1MocoOus, HayIHO-TIOTYJISIPHON JINTEpaType, OMOIIOTHYECKNX CIIOBApPSAX
U CIpaBOYHHUKaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B VIHTepHeTe), aHaIM3UpOBaTh
nH(opMaLIo Pa3IMYHBIX BUJOB U ()OPM NPECTABICHHS, KPUTUYECKH OLIEHUBATh
e€ JOCTOBEPHOCTh U HENPOTHBOPEUHBOCTD.
33.| KontpomsHas padora Ne3 05 AHanu3upoBaTh, WHTEPIPETHPOBATh JAHHBIE M JAeJaTh COOTBETCTBYIOLIHE
COGI[HHCHI/I?[ XUMHYCCKUX BBIBO/JIBI.
JIEMEHTOB
BcHoMHHTB M IPUMEHNUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHbIE 3HAHHS.
BBIABIATE CBSI3b MEXKIY MPOUYNTAHHBIM U COBPEMEHHOM PEaIbHOCTHIO.
Hcnonb3oBaTh HHOOPMALIUIO U3 TEKCTA
34.| @usnueckue SBICHNUS B XUMHUH [TpuMeHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SBJICHUS] OPHUEHTHPOBATHCA B DPA3IMYHBIX HMCTOYHMKaX HH(OpManuu (TEKCTe
yueOHOro 1mocoOus, HayYHO-TIOYJIIPHOM JINTepaType, OHOJIOTHYECKUX CIOBapsX
W CHpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHbIX, B MIHTepHeTe), aHaIM3UpOBaTh
nH(pOpMaLHIO Pa3IMYHBIX BUJOB M ()OPM NPECTABICHHS, KPUTUYECKH OLICHUBATh
e€ JJOCTOBEPHOCTh U HENPOTHBOPEUHUBOCTD.
35.| TlpusHaku u ycioBHs [TpUMEHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYUYHbIE 3HAHUS ISl OOBSICHEHUs

MPOTEKaHUA XUMHUYECCKUX
peaxui.

SBJICHNS OPWUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHHKAX HHpOpMannu (TeKcre
yueOHOTo 1MocoOus, HayYHO-TIOIYJISIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBAPSIX
U CIIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTEpHeTe), aHANN3UPOBATh
MHGOPMALNIO Pa3IMYHBIX BUIOB U (HOPM IPEICTABICHIS, KPUTHIECKH OLICHUBATH
€€ I0CTOBEPHOCTb U HEMPOTHUBOPEUHBOCTD.




36.

XVUMUYECKUE YPaBHEHUS
peakuuii pa3ioxKeHus u
pEaKIUK COeANHEHUS

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJISIPHON JINTepaType, OHOJIOTHYECKIX CIIOBapsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTE), aHaTM3UPOBATh
nH(pOpMaLHIO Pa3IMYHBIX BUJOB M ()OPM IPEICTABICHHS, KPUTUYECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb.

37.

XUMUYECKUE YPABHEHUS
peaKnuii 3aMenieHust 1 0OMeHa

[TpuMeHNTh COOTBETCTBYIOUINE €CTECTBEHHOHAYUYHbBIC 3HAHUS 11 OOBSCHEHUS
SBJICHUSI OPUCHTHPOBATHCA B DPA3IMYHBIX HCTOYHMKaX HH(OpMaIUH (TEKCTE
yueOHOro 1mocobus, Hay4HO-IOYJIIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBapX
W CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax DaHHbBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpMALHIO PA3IMYHBIX BUJOB H (OPM MPEICTABICHHS, KDUTHIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD.

38.

Tumne! XUMHYECKUX peaKkunu

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SBJICHUSI OPUCHTHPOBATHCA B DPA3IMYHBIX HMCTOYHHMKaX HH(OpMamuH (TEKCTe
y4eOHOTo 1MocoOus, HayIHO-TIOYJISIPHON JINTEpaType, OMOIIOTHYECKNX CIIOBApPSAX
U CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UpOBaTh
nH(popMaLIO Pa3IMYHBIX BUJOB U ()OPM NPECTABICHHS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.

39.

BrinonHenue ynpaxxHeHu# 1o
XMMHUUYECKUM YPaBHEHUSIM

[TpuMeHNTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpMAIMU (TEKCTe
yueOHOro 1MocoOus, HayYHO-TIOITYJISIPHOM JINTepaType, OMOJIOTHYECKNX CIIOBApPSX
W CIpaBOYHHKaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UPOBaTh
MHGOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTUIECKH OLCHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

40.

Pewenue pacueTHbIX 3a1a4 Ha
BBIYMCIIEHHUE 110 XUMUYECKUM
YPaBHEHUIM

[IpuMeHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSCHCHUS
SBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y4e0HOTO 1MocoOHs, HayYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKUX CIIOBapsIX
U CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IIHTepHeTE), aHATHM3UPOBAThH
nH(pOpMaLHIO Pa3IMYHBIX BUJOB U ()OPM IPECTABICHHS, KPUTUYECKH OLICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.




O0o00111eHNEe 3HAHUI 110 TEME
«V3meHeHus1, TPOUCKOASIINE C

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIC 3HAHUS IUISI OOBSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJISIPHON JINTepaType, OHOJIOTHYECKIX CIIOBapsIX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHEIX, B MIHTepHeTe), aHaIN3UpOBaTh

41.| BemecTBaMU» nH(pOpMaLUIO Pa3IMYHBIX BUJOB M ()OPM MPEICTABICHHS, KDUTHYECKH OLICHUBATh
e€ JOCTOBEPHOCTh U HEIPOTHBOPEUHBOCTD.
42. 0,5 AHanu3upoBaTb, WHTEPIPETHPOBATh JAHHbIE M JelaTh COOTBETCTBYIOIIUE
BBIBOJIBL.
BcHOMHATB M IPUMEHUTH COOTBETCTBYIOIINE €CTECTBCHHOHAYUHbIE 3HAHMUSI.
Konrponbnas padora Ne 4 o
Teme «M3meHenns, BEBIABIATE CBSI3b MEXKAY MPOYNTAHHBIM H COBPEMEHHON PeaJbHOCTEIO.
MIPOMUCXOISIIHE C BEIIECTBAMHU
Hcnonb3oBaTh HHOOPMALIUIO U3 TEKCTA
43. 0,5 AHanm3upoBaTh, WHTEPIPETHPOBATh JAHHbIE M JENaThb COOTBETCTBYIOIIHE
BBIBOJIBL.
o
IpaxTirieckas pabora Nel. BcroMHHTS ¥ IPIMEHHUTH COOTBETCTBYIOIINE €CTCCTBEHHOHAYYHBIC 3HAHMA.
IIpuemsl oOparieHus ¢
11abOpaTOPHBIM BBISBIATE CBSI3b MEXAY IPOUUTAHHBIM U COBPEMEHHOM PEAJIBHOCTHIO.
000pyI0BaHHEM
Hcnonb3oBaTh HHOOPMALIUIO U3 TEKCTA
0,5 AHanu3upoBaTh, WHTEPIPETHPOBATh JAHHbIE M JIeNaTh COOTBETCTBYIOIINE
BBIBO/JIBL.
[pak. pabora Ne2,
BcrioMHHTB M IPUMEHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIC 3HAHMUS.
Habmroznenue 3a ropsimieii BBISBIATE CBSI3b MEXAY IPOUUTAHHBIM U COBPEMEHHOU PEAJIBHOCTBIO.
44.| cBeukoit
Hcnonb3oBaTh HH(YOPMALIUIO U3 TEKCTa
45. 0,5 AHanmu3upoBaTh, HHTEPIPETHPOBATh JAaHHBIE W JIelaTh COOTBETCTBYIOIINE

ITpakTrueckas padora Ne 3
" AHAJTH3 TTOYBBI ¥ BOABI"

BBIBO/IbI.
BcnomunTs 1 MIPUMEHNUTH COOTBECTCTBYIOMINE €CCTECTBEHHOHAYYHBIC 3HAHMA.

BEIIBIATE CBS3B MEXIY IMPOYUTAHHBIM U COBpeMeHHOﬁ PCaIbHOCTHIO.




Hcnonb3oBaTh HHGOpMALIUIO U3 TEKCTa

0,5 AHanu3upoBaTh, WHTEPIPETHPOBATh JAHHBIE M JElaTh COOTBETCTBYIOIIUE
BBIBOJIBL.
BcrioMHATS ¥ IPIMEHHUTH COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC 3HAHMA.
[MpakTnyeckas padbora Ne 4
HpusHaku XUMHYECKHX BbIABIATH CBSI3b MEXAY IIPOUUTAHHBIM U COBPEMEHHOM PEaNbHOCTBIO.
46.| peakiuit
Hcnonp30BaTh HH(YOPMALIUIO U3 TEKCTA
47. 0,5 AHanu3upoBaTh, WHTEPIPETHPOBATh JAHHBIE M JAeJaTh COOTBETCTBYIOLIHE
BBIBOJIBL.
IIpaxtiseckas pabora .Ne 5, BcnoMHHTH M IPUMEHHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIE 3HAHUS.
MIPUTOTOBJICHNE PacTBOPA
caxapa M paceT ero MaccoBOH BBISBIATE CBSI3b MEXAY IIPOUUTAHHBIM U COBPEMEHHOU PEAJIBHOCTBIO.
JIOJIN B PAcTBOpPE
Hcnonp30BaTh HH(YOPMALIUIO U3 TEKCTA
48.| Ilonstue o mponecce [TpuMeHNTh COOTBETCTBYIOUINE €CTECTBEHHOHAYUYHBIC 3HAHUS AT OOBSCHEHHA
pactBopenus. PactBopumocTs SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HHMOpManuu (TeKCTe
BEIIIECTB B BOJC. YPOK K y4e0HOT0 1MocoOus, HayYHO-TIOMYJIIPHON JINTepaType, OMOJIOTHYECKHX CIIOBapsIX
1npoBoii cpene. W CIIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax MaHHbBIX, B HTEpHETE), aHAIN3UPOBATh
nH(pOpMAaLMIO Pa3IMYHBIX BUJOB U ()OPM IPEICTABICHHS, KPUTHYECKH OLICHUBATh
e€ I0CTOBEPHOCTH U HEMPOTHBOPEUHBOCTD.
49.| DneKTpoJHTHI U IIpuMeHHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE 3HAHHS IS OOBSCHEHUS
HeaneKTponutsl. [Tonarue o6 SBJICHUSI OPHUEHTHPOBATHCA B DPA3IMUYHBIX HMCTOYHMKaX HH(OpManuu (TeKCTe
3NIEKTPOTHTHYCCKOH y4eOHOro 1MocoOus, HayYHO-TIOITYJISIPHOM JINTepaType, OMOJIOTHYECKNX CIIOBApPSX
Aucconmnaniu U CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHbIX, B IHTepHeTe), aHaIM3UPOBaTh
nH(pOpMAaLUIO Pa3IMYHBIX BUJOB M ()OPM IIPEJICTABICHHS, KDUTHYECKH OLICHUBATh
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUUBOCTD.
50 OCHOBHBIE TTOJIOKEHUS TEOPHH [IpuMeHHUTh COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE 3HAHUS U1 OOBSCHEHHS

3JIEKTPUYECKON AUCCOLMAIUN

SBJICHNS OPWUEHTHPOBATHCS B DA3IUYHBIX HCTOYHHKAX HH(poOpMarmu (TEKCTe
y4eOHOro 1MocoOus, HayYHO-TIOIYJISIPHOM JINTepaType, OMOJIOTHYECKUX CIIOBApPSX
U CIpaBOYHHUKaX, KOMIIBIOTEPHBIX 0a3ax JAaHHbBIX, B VIHTepHeTe), aHaIM3UPOBaTh
MHGOPMALNIO Pa3IMYHBIX BUIOB U (HOPM IPEICTABICHIS, KPUTHIECKH OLICHUBATH
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUUBOCTD.




51.

HonHble ypaBHEHUS

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJISIPHON JINTepaType, OHOJIOTHYECKIX CIIOBapsIX
U CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHEIX, B MHTepHeTe), aHAIN3UpOBaTh
nH(pOpMaLHIO Pa3IMYHBIX BUJOB M ()OPM IPEICTABICHHS, KPUTUYECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb.

52.

Honnsle ypaBHEHUS

[TpuMeHNTh COOTBETCTBYIOUINE €CTECTBEHHOHAYUYHBIE 3HAHUSA U1 OOBSCHEHUS
SBJICHUSI OPUCHTHPOBATHCA B DPA3IMYHBIX HCTOYHMKaX HH(OpMaIUH (TEKCTE
yueOHOro 1mocobus, Hay4HO-IOYJIIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBapX
W CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax DaHHbBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpMAaLMIO Pa3IMYHBIX BUJOB U ()OPM IPEICTABICHHS, KPUTHIECKH OLICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD.

53.

KucnoTsl, ux knaccudukanus
" cBoMicTBa B cBeTe TOJ]

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKaX HH(OpMamuu (TEKCTe
y4eOHOTO 1MocoOHs, HayIHO-TIOYJISIPHON JINTEpaType, OMOIIOTHYECKNX CIIOBApPSAX
U CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UpOBaTh
nH(popMaLIO Pa3IMYHBIX BUJOB U ()OPM NPECTABICHHS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUYHBOCTD.

54,

OcHOBaHHS, UX
knaccuuKalus CBOICTBa B
ceete ['O/]

[TpuMeHNTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpMAIMU (TEKCTe
yueOHOro 1MocoOus, HayYHO-TIOITYJISIPHOM JInTepaType, OMOJIIOTHYECKUX CIIOBAPSAX
U CIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B VIHTepHeTe), aHaIM3UPOBaTh
MHGOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTUIECKH OLCHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

55.

Oxcunpl, KIaccupUKays 1
CBOMCTBA

[IpuMeHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSCHCHUS
SBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y4e0HOTO 1MocoOHs, HayYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKUX CIIOBapsIX
U CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHATM3UPOBATH
nH(pOpMaLHIO Pa3IMYHBIX BUJOB U ()OPM IPECTABICHHS, KPUTUYECKH OLICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.




56.

Conu B cBete TOJ ux
cBOHCTBa. YPOK B IIU(POBOI
cpene.

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJISIPHON JINTepaType, OHOJIOTHYECKIX CIIOBapsIX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHEIX, B MIHTepHeTe), aHaIN3UpOBaTh
nH(OpMAaLUIO Pa3IMYHBIX BUJOB M ()OPM IIPENICTABICHHS, KDUTUYECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb.

57.

I'enernyeckuii psg McTuia.
l'enernueckuil pag HemMeTaa.

ITpuMEeHNTh COOTBETCTBYIONINE E€CTECTBEHHOHAYYHBIC 3HAHUS VISl OOBSCHEHUS
SBJICHUSI OPUEHTHPOBATHCSA B PA3IWIHBIX HCTOYHHKAX HH(OpManuu (TEKCTe
yueOHOro 1mocobus, Hay4HO-IOYJIIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBapX
W CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax DaHHbBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpMAaLUIO Pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHS, KDUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTb U HEMPOTHBOPEUYUBOCTb.

58.

I'enernueckas cBA3b MEXKAY
KJIacCaMH HEOPTaHUYECKUX
COCJIMHEHUH.

[TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYUHbIE 3HAHUS ISl OOBSICHEHUS
SBJICHUSI OPUCHTHPOBATHCA B DPA3IMYHBIX HMCTOYHHMKaX HH(OpMamuH (TEKCTe
y4eOHOTo 1MocoOus, HayIHO-TIOYJISIPHON JINTEepaType, OMOIIOTHYECKHUX CIIOBAPAX
U CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UpOBaTh
nH(popMaLIO Pa3IMYHBIX BUJOB U ()OPM NPECTABICHHS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEMPOTHBOPEUHBOCTD.

59.

Krnaccudukarmus XuMIaecKux
peakuui.

[TpuMeHNTH COOTBETCTBYIONINE €CTECTBEHHOHAYUHBIE 3HAHUS ISl OOBSCHEHUS
SIBIICHUS OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(pOpMAIMU (TEKCTe
yueOHOro 1MocoOus, HayYHO-TIOITYJISIPHOM JINTepaType, OMOJIOTHYECKNX CIIOBApPSX
U CIpaBOYHHKaX, KOMIIBIOTEPHBIX 0a3ax HaHHbBIX, B MHTepHeTe), aHAIM3UpOBAThH
MHGOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTUIECKH OLCHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

60.

OKHCINUTENBHO -
BOCCTAHOBUTEIILHBIC PEAKIHH.

[IpuMeHUTh COOTBETCTBYIOIIHME €CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSCHCHUS
SBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y4e0HOTO 1MocoOHs, HayYHO-TIOMYJISIPHON JINTepaType, OMOJIOTHYECKUX CIIOBapsIX
U CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3axX AaHHBIX, B MIHTEpHETE), aHANN3UPOBATh
nH(pOpMaLUIO Pa3IMYHBIX BUJOB M ()OPM IIPEJCTaBICHNS, KDUTHYECKH OLICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

61.

CBoiicTBa IPOCTHIX BELLECTB -
MeTaJlIoB B cBeTe TO/]

[IpuMeHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS U1 OOBSCHEHHS
SIBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHMKaX HH(OpManuu (TeKcTe
y4eOHOro 1MocoOus, HayYHO-TIOIYJISIPHOM JINTepaType, OMOJIOTHYECKUX CIIOBApPSX
U CIIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IIHTEepHeTE), aHATHM3UPOBATH




nH(pOpMaLUIO Pa3IMYHBIX BUIOB U ()OPM MPEICTABICHNS, KPUTUUECKH OLIEHUBATh
€€ I0CTOBEPHOCTb U HEMPOTUBOPEUUBOCTD.

CsolicTBa IMMPOCTBHIX BEHICCTB -

ITpuMEeHNTh COOTBETCTBYIONINE E€CTECTBEHHOHAYUHBIC 3HAHUS VISl OOBSCHEHUS
SBJICHUSI OPUCHTHPOBATBHCA B DPA3IMYHBIX HCTOYHMKaX HHMOpMamUH (TEKCTE
yueOHOro 1mocobus, HayYHO-TIOYJIIPHOH JINTEpaType, OMOJIOTHYECKUX CIIOBapsX
U CIpaBOYHHUKaX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHaIM3UPOBaTh

62.| wnemeramo B cBete TO/] nH(pOpMALUIO PA3TIMYHBIX BUOB M ()OPM NPEICTaBICHNS, KDUTUIECKH OLICHUBATh
e€ JOCTOBEPHOCTh U HEIPOTHBOPEUHBOCTD.
OGoBIIeHES U CHCTEMATH3AMHS [TpuMeHUTh COOTBETCTBYIOLIME €CTECTBEHHOHAYYHBIC 3HAHUS ISl OOBSICHEHUS
3HAHMI{ 110 Teme "PacTBopeHHe. SIBJICHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKaX HH(OpMaunuu (TEKCTe
PacTBOpHI. Peakiii HOHHOTO y4eOHOTo 1MocoOus, HayIHO-TIOTYJISIPHON JINTEpaType, OMOIIOTHYECKNX CIIOBApPSAX
0o0MEHA ¥ OKUCJIUTEIBHO - 1 CIIpaBOYHUKAX, KOMIIBIOTECPHBIX bazax JaHHBIX, B HHTepHeTe), AHAJIU3UPOBATH
63.| BOCCTaHOBHTEIBHBIX PEAKITHIA HH(POPMALIUIO Pa3IMYHBIX BUIOB U (DOPM IPEACTABICHHUS, KPUTUICCKH OLICHUBATh
e€ JOCTOBEPHOCTh U HENPOTHBOPEUHBOCTD.
05 AHanu3upoBaTh, WHTEPIPETHPOBATh JaHHbIE M JelaTh COOTBETCTBYIOIIUE
BBIBOJIBL.
BcHOMHUTB M IPUMEHNUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYUHbIE 3HAHMUSI.
KontponsHas padora Ne 5 o
teme PactBopenue. PacTBOpsL. BEBISBIATE CBSI3b MEXKAY MPOYNTAHHBIM H COBPEMEHHOW PeajbHOCTEIO.
64.| PUO
Hcnonb3oBaTh HHOOPMALIUIO U3 TEKCTA
0,5 AHanu3upoBaTh, WHTEPIPETHPOBATh JIAaHHBIE M JEJlaTh COOTBETCTBYIOIINE
BBIBO/JIBL.
BcHOMHHTB M IPUMEHNUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHbIE 3HAHHS.
[IpaxTrueckas padora Ne 6.
n v
HonHsle peaxuuu. Y ciioBus BbIABIATE CBSI3b MEXKAY NPOUYUTAHHBIM U COBPEMEHHON PEaIbHOCTBIO.
65.| mnporexanus PO
Hcnonp3o0BaTh HH(OPMALIHIO U3 TEKCTA.
[MpakTryeckas padora Ne 7' 0,5 AHanu3upoBaTb, WHTEPIPETHPOBATh JAHHbIE M JielaTh COOTBETCTBYIOIINE
CBolicTBa KHUCJIOT, OCHOBAHUIA, BBIBOJIBI.
66.| OKCHIIOB H COJIEM.

Bcnomuauts n MPUMEHUTL COOTBCTCTBYIOINE €CTECTBEHHOHAYYHbBIC 3HAHMS.




Penrenne skcreprMeHTaIbHEIX
3amay _

BBISBIATE CBS3b MCKAY MPOUYUTAHHBIM U COBpeMeHHOﬁ PCAJIBbHOCTBIO.

Hcnonp30BaTh HH(YOPMALIUIO U3 TEKCTA

O06o00mieHne MaTeprana 3a

[IpMEeHUTH COOTBETCTBYIOIINE CCTECTBCHHOHAYYHBIC 3HAHHA UL OOBSACHEHHS
SBJICHUSI OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKaX HH(OpManuu (TEKCTe
y49e0HOTO 1MOCOOHs, HAyYHO-TIOMYJIIPHON TUTepaType, ONOJIOTHYECKIX CIIOBAPSIX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHEIX, B MIHTepHeTe), aHaIN3UpOBaTh

67 | xypc 8 ximacca 1 nH(pOpMaLIO Pa3IMYHBIX BUJOB M ()OPM IPEICTABICHHS, KPUTUYECKH OLICHUBATh
e€ JOCTOBEPHOCTh U HENPOTHBOPEUYHUBOCTD.
05 AHanu3upoBaTh, WHTEPIPETHUPOBATh JAHHbIE M JelaTh COOTBETCTBYIOIIUE
BBIBOJIBL.
BcHOMHHTH M IPUMEHNUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHHS.
HncpMeHHas KOHTPONIbHAS BEBIABIATE CBSI3b MEXKAY MPOYNTAHHBIM H COBPEMEHHON PeaJbHOCTEIO.
68.| pabota 1
Hcnonb3oBaTh HHOOPMALIUIO U3 TEKCTA
9 kJ1acc
Ne Tema ypoka KosnwndecTBo yacos Bunel 1esteapHOCTH MO GOPMHUPOBaHHIO ()yHKIIHOHATBHON rPaMOTHOCTH [ara
n/n oOygaromuxcs™
BCETr0 [KOHTPOJIbHBIE |IPaKTHYECKHE
paboTsI paboTsl
1 [ToBTOpEHNE OCHOBHBIX 1 [TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIE 3HAHNUS JUIsl OOBSICHEHHS

BOIIPOCOB XUMMUHU.

TloBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca XUMHUH §
kjacca. XUMUYECKHe
JJIEMEHTBHI, YHEPreTUUECKUE
YpOBHH

SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX NCTOYHUKAX HHPOPMAINH (TEKCTe
yueOHOTo MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBApIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
MHGOPMALINIO PA3TIMYHBIX BUJOB U GOPM MPEACTAaBICHUS, KPUTHIECKU
OIIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.




IToBTOpeHue OCHOBHBIX
BOTIIPOCOB  Kypca XUMHH 8
KJacca. XapaKkTepucTuKa

3JIEMEHTA II0 €r0 IOJIOKEHHUIO B
T[ICXD JI.1. MeHnpaeneeBa

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl O0BSICHEHHS
SIBJICHUS] OPHEHTUPOBATHLCS B PA3IIMYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTE
Y9e0HOTO ITOCOOHsI, HAyIHO-TIOMYIIPHOH JTTEepaType, OMOIOTHIECKUX CIOBapSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
MHGPOPMALUIO PA3IUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHYECKU
OLICHUBATh €€ JJOCTOBEPHOCTh ¥ HENPOTHBOPEYUBOCTb.

[ToBTOpEHUE OCHOBHBIX
BOTIIPOCOB  Kypca XUMHH 8
KJacca. XapakTepucTHKa

XMMHYECKOTO  DJIEMEHTa 10
KHCJIOTHO-OCHOBHBIM
CBOWCTBaM, 00pa3zyeMbIX MM
COCTUHEHUH. AmdoTtepHbIe
OKCHJBI U THAPOKCHUbI

ITpuMeHNTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS IS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX HHPOPMAINH (TEKCTE
yueOHOro nmocoOusi, Hay4YHO-TOIYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(opMaLUIO pa3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTHYECKH
OIIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD.

Ilepronuueckuit 3akoH u [ICXD
AW. MenneneeBa. VYpok B
mudpoBoi cpexe 1

[TpuMEeHUTh COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl O0bSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX HHPOPMAINH (TEKCTE
y4eOHOT0 MocoOust, HayYHO-TIOMY IIPHOH JIUTEpaType, OMOIOTHIECKUX CIIOBAPIX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATM3UPOBaTh
nH(pOpMAaLMIO pa3IMYHBIX BUIOB U (JOPM MIPEACTaBICHUS, KPUTHUECKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HEIPOTHBOPEUHUBOCTD.

BD Ponp OCHOBHBIX KJaccoB
HEOPraHWYECKUX  BEIIECTB B
MPOU3BO/ICTBEHHOU
JIESITEJIBHOCTH PETHOHA. YPOK B
uudposoii onene

ITpuMeHNTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBIICHUS. OPUEHTHUPOBATHCA B PA3TUUHBIX HCTOYHUKAX HH(OPMAINHK (TEKCTe
y4e0HOT0 MocoOUs, Hay4IHO-TIOMYJIAPHO TUTEepaType, OMOIOTHIECKIX CIOBAPsIX
U CTIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3UpOBaTh
MHPOPMALIMIO PA3IMYHBIX BUJOB U GOPM MPEICTABICHUSA, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYHUBOCTD.

TTonoxenune metanos B [ICXD

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I O0BSICHEHUS
SIBIICHUS. OPUEHTHUPOBATHCA B PA3TUUHBIX HCTOYHUKAX HH(OPMAINH (TEKCTe
y4eOHOTo MocoOust, HayYHO-TIOIYJIIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBapX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JlaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(pOpManIo pa3IMYHBIX BUIOB U (JOpM IpeacTaBIeHNUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTb.

dusnyeckre CBOMCTBA METAIIJIOB

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIE 3HAHNUS JUIsl OOBSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX NCTOUYHUKAX MH(POPMAaHH (TEKCTe
yueOHOTo 1MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBApX
U CTIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHATN3UPOBaTh
MHGOPMALINIO PA3TIMYHBIX BUJOB U GOPM MPEACTAaBICHUS, KPUTHIECKU
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTE.

CruiaBbl

[IpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS [T OOBSICHEHUS
SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(pOpMANH (TEKCTE
y4e0HOTO MOCOOHs, Hay9IHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CIIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh




nH(OpMaLMIO pa3INuHBIX BUIOB U (JOPM IPEACTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUHUBOCTD.

XuMuueckue CBOMCTBA
METAJUIOB

[IprMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS I OO BSICHEHUS
SIBJICHUS] OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOPMAIHUH (TEKCTE
Y9e0HOTO ITOCOOHsI, HAYIHO-TIOMYIIPHOH JTTepaType, OMOIOTHIECKUX CIOBaPSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
nH(opMaLIO pa3IMYHBIX BUJIOB U HOPM MPEACTaBICHUS, KDUTHYECKH
OLICHMBATh €€ JOCTOBEPHOCTh M HENPOTHUBOPEUHUBOCTD.

10

Ilonyyenne meramioB. Ypok B
uudposoii cpene

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl O0BSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMAIKH (TEKCTe
yueOHOro nmocoOust, Hay4YHO-MOIMYJISIPHOM JIUTEpaType, OMOJIOTMIECKUX CIOBAPSX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(opMaLHIo pa3TUYHBIX BUJIOB U (YOPM MPEACTABICHUS, KPUTHYECKH
OLICHUBATh €€ TOCTOBEPHOCTh H HEMPOTHBOPEYHBOCTB.

11

Kopposust metamios

[TpuMeHNTh COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMIHBIX HCTOYHHKAX HHPOPMAINH (TEKCTE
y4eOHOTo MocoOusl, HayYHO-TIOMY ISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBApX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpMAaLMIO pa3IMYHBIX BUIOB U (JOPM IIPEACTABICHUS, KPUTHUECKH
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

12

[llenouHbIe METAILIBI

IIpuMeHHUTH COOTBETCTBYIOIIE €CTECTBEHHOHAYYHbIE 3HAHUS I OOBSICHEHUS
SIBJICHUSI ODUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOPMAIMH (TEKCTe
y4e0HOTO0 MOCcoOUs, Hay4YHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CTIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHaTN3UpOBaTh
MHPOPMALIUIO PA3IMYHBIX BUJOB U GOPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYUBOCTD.

13

[llenouHo3eMeNbHEIE
METaAJIJIbI

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAINH (TEKCTe
y4eOHOTo MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBapX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3ax JlaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(OpMaLMIO pa3IMYHBIX BUJIOB U (YOPM IIPEACTaBICHUS, KPUTHYECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUHBOCTb.

14

ATroMUHHN

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIE 3HAHNUS JUIsl OOBSICHEHHS
SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(pOpMANH (TEKCTE
y49e0HOTO MOCOOHs, HayJIHO-TIOMYJIIPHOH JTHTEpaType, OMOIOTHIECKUX CIOBaPSIX
U CTIPAaBOYHHKAX, KOMITIBIOTEPHBIX 0a3ax JaHHEIX, B VIHTepHETe), aHANM3UPOBATh
MHGOPMALINIO PA3TIMYHBIX BUJOB U GOPM MPEACTAaBICHUS, KPUTHIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYHUBOCTD.

15

Keneszo u ero coenuHeHUs

[IpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS [T OOBSICHEHUS
SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(pOpPMANH (TEKCTE
y4eOHOro 1nocoOust, HayYHO-TIOIYJISIPHOH JIUTepaType, OMOJIOTHIECKUX CIIOBapsIX




U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATM3UPOBATh
nH(pOpMAaLMIO pa3TNYHBIX BUIOB U (YOPM MIPEACTABICHUS, KPUTHUECKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HEHNPOTHBOPEUHUBOCTD.

16 [IprMEHUTH COOTBETCTBYIOLINE €CTECTBCHHOHAYYHBIC 3HAHUS I OO BSICHEHUS
SIBJICHUS] OPHEHTUPOBATLCS B PA3IIMYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTEe
"Meramnsl" O606LIEeHNE O Y9e0HOTO ITOCOOHsI, HAyIHO-TIOMYIIPHOM TTEepaType, OMOIOTHIECKUX CIIOBaPSIX
TepBOii rIaBe. U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
MHGOPMALUIO Pa3INYHBIX BUAOB U (JOPM NPEACTABICHUS, KPUTHISCKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHUBOPEUHUBOCTD.
17 0,5 AHanu3upoBaTh, WHTEPIPETHPOBATh [aHHBIE U JIENaTh COOTBETCTBYIOIIHE
. BBIBOJIBL.
IloaroroBka Kk KOHTPOJIBHOU
BcHOMHHTH M IPUMEHNUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHHS.
padote Nel «MeTaibiy 8
BBISBIATE CBS3b MEX/1y NPOYNTAHHBIM M COBPEMEHHON peaibHOCTBIO.
Hcnonp30BaTh HHPOPMALIHIO U3 TEKCTA
18 0,5 AHanu3upoBaTh, HHTEPIPETHPOBATh JAHHBIE M J€laTh COOTBETCTBYIOIINE
BBIBOJIBL.
KonTtpompHas pabdora-1
BCHOMHHUTB U MPUMEHHTH COOTBETCTBYIOINE €CTCCTBEHHOHAYYHbIC 3HAHHMS.
«Meranibe» ~
BEIABIATE CBA3b MEXIY NPOYUTAHHBIM U COBPEMEHHOH peabHOCTHIO.
Hcnonb3oBaTh HH(YOPMALIUIO U3 TEKCTa
19 [MpakTukym Ne 1 0,5 AHaNM3MpOBaTh, WHTEPIPETHPOBATH JaHHBIC W JENaTh COOTBETCTBYIOIIUE
BBIBOJIBL
BCHOMHUTB U MPUMEHHTH COOTBETCTBYIOIIIE €CTECTBCHHOHAYYHBIC 3HAHUSL.
IIpakTryeckas pabora Nel B i
Tosyuenme i cBoiicTBa BISIBJIATH CBSI3b MEX]ly IPOYMTAHHBIM U COBPEMEHHOH PEeajbHOCTHIO.
COCIMHEHHI METAIIOB Hcnonp30BaTh HHPOPMALIHIO U3 TEKCTA
20 0,5 AHanu3upoBaTh, HHTEPIPETHPOBATh JAaHHBIE M JE€IaTh COOTBETCTBYIOIINE
)
IIpaxkTuueckas pabora .Ne2 BEIBOJEL
OcyniecTBICHHE LETTOYKH
. BCHOMHHTB U MPUMEHHTH COOTBETCTBYIOIIIE €CTECTBCHHOHAYYHBIC 3HAHUSL.
XHM. TIPEBpaIleHUIl MeTalIOB -
BBISABIATE CBSI3b MEXKAY MPOYNTAHHBIM U COBPEMEHHOM PEaIbHOCTEIO.
Vcnionb30BaTh HH(QOPMAIIUIO U3 TEKCTa
21 Ipakrrueckas padora Ne3 0,5 AHanu3upoBaTh, HWHTEPIPETHPOBATh IaHHBIE M JIENaTh COOTBETCTBYIOIIHE

Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4
Ha pacrio3HaBaHUC U
MOJIy4YeHUEC BCUICCTB

BBIBO/IbI.

BcnomuauTs 1 MIPUMEHNUTH COOTBECTCTBYIOMINE €CCTECTBEHHOHAYYHBIC 3HAHUA.
BrISBISTE CBSI3B MEXY IMMPOYUTAHHBIM U COBpeMeHHOﬁ PCaIbHOCTBIO.
Hcnonp3oBaTh I/IH(i)OpMaL[I/I}O U3 TCKCTa




22

OO1mas xapakTepucTHKa
HEMETaJlIOB

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl O0BSICHEHHS
SIBJICHHS] OPHEHTUPOBATHLCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMALUH (TEKCTe
Y9e0HOTO ITOCOOHsI, HAyIHO-TIOMYIIPHOH JTTEepaType, OMOIOTHIECKUX CIOBapSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
MHGPOPMALUIO PA3IUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHYECKU
OLICHUBATh €€ JJOCTOBEPHOCTh ¥ HENPOTHBOPEUYUBOCTb.

23

Bonopoa, ero nonoxxeHue B
TIC

ITpuMeHNTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS IS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX HHPOPMAINH (TEKCTE
yueOHOro MocoOust, HayYHO-TIOIYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBAPX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(opMaLUIO pa3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTHYECKH
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

24

I"'anorens!

[TpuMeHUTh COOTBETCTBYIOIUE ECTECTBEHHOHAYYHbIEC 3HAHUS ISl O0BSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HHPOPMAIUH (TEKCTe
yueOHOro nmocoOust, HayYHO-MOIYJISIPHOM JIUTEpaType, OMOJIOTMIECKUX CIOBAPX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATM3UPOBaTh
nH(pOpMAaLMIO pa3IMYHBIX BUIOB U (JOPM NpECTaBICHNS, KDUTHIECKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHBOPEUHUBOCTD.

25

T"anorens!

ITpuMeHNTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMIHBIX HCTOYHHKAX HHPOPMAINH (TEKCTE
y4eOHOTo MocoOust, HayJYHO-TIOMY IIPHOM JIUTEpaType, OMOIOTHIECKUX CIIOBApIX
U CTIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3UPOBaTh
MHPOPMALIMIO PAa3IMYHBIX BUJOB U GOPM MIPECTABICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYHUBOCTD.

26

Kucnopon

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I OOBSICHEHUS
SIBIICHUS OPUEHTHUPOBATHCA B PA3TUUHBIX HCTOYHUKAX HH(OPMAINHK (TeKCTe
y4e0HOT0 MOCcoOUs, Hay4YHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CTIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHaNU3UPOBaTh
nH(pOpMaLMIO pa3IMYHBIX BUJIOB U (YOPM IIPEACTaBICHUS, KPUTHUECKH
OLICHUBATh €€ TOCTOBEPHOCTh H HEMPOTHBOPEUHBOCT.

27

BD "IIponecchl 04YUCTKH
BOJIBI METOJIOM
030HUPOBAHMUS,
MpEeUMYIIECTBa ITOTO
meTona"

[TpuMeHNTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS JUIS OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOPMAINH (TEKCTe
yueOHOTo 1MocoOust, HayYHO-TIOIYJISIPHOM JIUTEepaType, OMOJIOTHIECKUX CIIOBApIX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(pOopMannIo pa3IMuHBIX BUIOB U (JOpM IpeacTaBiIeHNUs, KPUTHUECKH
OIIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

28

Cepa. OKCHIIBI CepHI.
CepoBonopojHas u
CEpPHHCTAsT KUCIIOTHI

[TprMeHHUTH COOTBETCTBYIOIIHNE €CTECTBEHHOHAYYHBIE 3HAHUS [T OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HHPOPMAINH (TEKCTe
yueOHOTo MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBAPX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh




nH(pOopMaLUIO pa3IMYHBIX BUIOB U (YOPM MPEACTAaBICHUS, KPUTHYECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HEHNPOTHBOPEUHBOCTD.

29

CepHast KHCIIOTA U HIX COJIU

[IprMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHUS I OO BSCHEHUS
SIBJICHUS] OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOPMALMHU (TEKCTE
Y9e0HOTO ITOCOOHsI, HAYIHO-TIOMYIIPHOH JTTepaType, OMOIOTHIECKUX CIOBaPSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
MH(POPMALHUIO PA3INYHBIX BUAOB U HOPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATP €€ JOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTb.

30

Asor

ITpuMeHNTh COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAINH (TEKCTe
yueOHOro nmocoOust, HayYHO-TOIYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBAPX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(opMaLHIo pa3TUYHBIX BUJIOB U (YOPM MPEACTABICHUS, KPUTHYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUYHUBOCTD.

31

Ammunak. Coiti aMMOHHUS

[TpuMeHUTh COOTBETCTBYIOIUE ECTECTBEHHOHAYYHbIE 3HAHMUS ISl OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMAIUH (TEKCTe
y4eOHOTo MocoOusl, HayYHO-TIOMY ISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBApX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATM3UPOBaTh
nH(pOpMAaLMIO pa3IMYHBIX BUIOB U (JOPM MpencTaBICHNS, KPUTHIECKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HEIPOTHBOPEUHUBOCTD.

32

A3oTHas KHCJIOTa, €€
CBOMCTBA U NPUMCHCHHUC

ITpuMeHNTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IIMYHBIX NCTOYHUKAX MH(POPMAIHHN (TEKCTEe
y4e0HOT0 MOCcoOUs, Hay4YHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CTIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3UPOBaTh
MHPOPMALUIO PAa3IMYHBIX BUJOB U GOPM MPECTABICHUSA, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYHBOCTD.

33

I'onbp MUHEpaJIBHBIX
ynoopeHun A30THBIE
ynoOpeHus

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I OOBSICHEHUS
SIBIICHUS. OPUEHTHUPOBATHCA B PA3TUUHBIX HCTOYHUKAX HH(OPMAINHK (TEKCTe
y4e0HOT0 MoCcoOUs, Hay4IHO-TIOMYJIAPHO JTUTEepaType, OMOIOTHYECKHIX CIOBAPsIX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(pOpManUIo pa3IMYHBIX BUJIOB U (YOPM IIPEACTAaBICHUS, KPUTHYECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUHBOCTb.

34

®dochop. Ypok B riudpoBoit
cpene

[TpuMeHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIE 3HAHUS JUISl O0BSCHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX NCTOYHMKAX HHPOPMAINH (TEKCTe
yueOHOTo 1MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBApX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHATM3UPOBATh
MHPOPMALINIO PA3TIMYHBIX BUJOB U GOPM MPEACTABICHUS, KPUTHIECKU
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

35

®docdop u ero coeTMHEHUS

[IpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS [T OOBSICHEHUS
SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(pOpPMANH (TEKCTE
y49e0HOTO0 MOCOOHs, Hay9IHO-TIOMYJIIPHOH JITEepaType, OMOIOTHIECKUX CIIOBaPSIX
1 CTIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHANM3UPOBATh




nH(pOopMaLUIO pa3IMYHBIX BUIOB U (YOPM MPEACTAaBICHUS, KPUTHYECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HEHNPOTHBOPEUHBOCTD.

36

B3 "T"oste MEHEpATHHBIX
ynobpernit. PochopHsie
ynoopenns"

[TprMEHUTH COOTBETCTBYIOLINE ECTECTBEHHOHAYYHBIE 3HAHUS U OOBSICHEHUS
SIBJICHUS] OPHEHTUPOBATHCS B Pa3IIMYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTEe
Y9e0HOTO ITOCOOHsI, HAYIHO-TIOMYIIPHOH JTTepaType, OMOIOTHIECKUX CIOBaPSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
MH(POPMALUIO Pa3INYHBIX BUAOB U (OPM NpEICTaBICHNS, KPUTHIECKH
OLICHUBATh €€ JJOCTOBEPHOCTH M HENPOTHBOPEUUBOCTb.

37

VYriepon ¥ ero CoeINHEHUS

ITpuMeHNTh COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAINH (TEKCTe
yueOHOro nmocoOusi, Hay4YHO-MOIMYJISIPHOM JIUTEpaType, OMOJIOTMIECKUX CIOBAPSX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(opMaLHIo pa3TUYHBIX BUJIOB U (YOPM MPEACTABICHUS, KPUTHYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUYHUBOCTD.

38

Oxcuppl yriaepoja. YrosipHas
KHCIIOTa

[TpuMEeHUTh COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl O0bSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMAIUH (TEKCTe
y4eOHOTo MocoOusl, HayYHO-TIOMY ISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBApX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpMAaLMIO pa3IMYHBIX BUIOB U (JOPM IIPEACTABICHUS, KPUTHUECKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HEIPOTHBOPEUHUBOCTD.

39

KpemHuii u ero coeanHeHus

[TpuMeHNTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHBIE 3HAHUS U1 OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IIMYHBIX HCTOYHMKAX HHPOPMAINH (TEKCTe
y4e0HOT0 MOCcoOUs, Hay4YHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CTIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3UPOBaTh
MHGOPMALIUIO PA3IMYHBIX BUJOB U GOPM MPEICTaBICHUS, KPUTHIECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYHUBOCTD.

40

CunukartHast
IIPOMBIIIJIEHHOCTh. YPOK B
udpoBoit cpene

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I OOBSICHEHUS
SIBIICHUS OPUEHTUPOBATHCA B PA3IIMUHBIX HCTOYHHUKAX HH(pOpMAUH (TEKCTe
y4e0HOT0 MocoOHs, Hay4YHO-TIOMYJIIPHOH JTHTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(pOpManUIo pa3IMYHBIX BUJIOB U (YOPM IIPEACTAaBICHUS, KPUTHYECKH
OLIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHBOPEUHBOCTb.

41

BD "IIpousBoacteo
CTPOUTENIbHBIX MaTepuaioB"

[TpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHNUS JUIsl OOBSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX NCTOYHMKAX HHPOPMAINH (TEKCTe
y4eOHOro 1MocoOust, HayYHO-TIONYJISIPHOH JIUTEpaType, OMOJIOTMIECKUX CIIOBAPIX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
MHPOPMALINIO PA3TIMYHBIX BUJOB U GOPM MPEACTABICHUS, KPUTHIECKU
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD.

42

O000111EHHE IO TEME:
Hewmerammibl

[IpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS [T OOBSICHEHUS
SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(pOpPMANH (TEKCTE
y49e0HOTO0 MOCOOHs, Hay9IHO-TIOMYJIIPHOH JITEepaType, OMOIOTHIECKUX CIIOBaPSIX
1 CTIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHANM3UPOBATh




nH(pOopMaLUIO pa3IMYHBIX BUIOB U (YOPM MPEACTAaBICHUS, KPUTHYECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HEHNPOTHBOPEUHBOCTD.

43 KoHnTponsHas padora Ne 2 0,5 AHanu3upoBaTh, WHTEPHPETHPOBATh IaHHBIE M JIeNaTh COOTBETCTBYIOIIHE
"Hemertamibr" BBIBOIBL.
BCHOMHHTB U MPUMEHHTH COOTBETCTBYIOIIIE €CTECTBCHHOHAYYHBIC 3HAHHUSL.
BEIABIATE CBA3b MEXIY NPOYUTAHHBIM U COBPEMEHHOM peallbHOCTHIO.
Hcnonp30BaTh HH(YOPMALIMIO U3 TEKCTa
44 | Ipaktuxym Ne 2 0,5 AHaNu3MpoOBaTh, WHTEPIPETHPOBATH IaHHBIE W JEJaTh COOTBETCTBYIOIIHE
[pakrrueckas padora Ne 4 BBIBOJIBI.
Pewenne OKCTICPHMCHTATILHBIX BCIIOMHHTB ¥ IPUMEHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIE 3HAHUS.
3a/1at o TeMe Hoarpymna BBISBIATE CBS3b MEX/1y NPOYMTAHHBIM M COBPEMEHHOU peabHOCTBIO.
Kciiopoaa Hcnone30BaTh HHPOPMALIHIO U3 TEKCTA
45 | IIpaktiueckass pabora Ne 5 0,5 AHanu3upoBaTh, HHTEPIPETUPOBATh JAHHBIE M J€laTh COOTBETCTBYIOIINE
Pemenne sKcnepuMeHTaNbHBIX BBIBOJIBL
3amau 1o Tteme «llomrpymma BcHOMHHTH M IPUMEHNUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHBIC 3HAHHS.
a30Ta M yIepona» BBISBIATE CBS3b MEX/1y POYUTAHHBIM M COBPEMEHHOW PealbHOCTHIO.
Hcnonp30BaTh HHPOPMALIHIO U3 TEKCTA
46 | IIpaktmueckas pabora Ne 6 0,5 AHanu3upoBaTh, HHTEPIPETHPOBATh JAHHBIE M J€laTh COOTBETCTBYIOIINE
[Mony4yenue, cobupaHue H BBIBOIBL.
pacrosHaBaHHC rasos BCHOMHUTb U IIPUMEHUTH COOTBETCTBYIOLIUE €CTECTBEHHOHAYYHbIE 3HAHUS.
BBISBIATE CBA3b MEXAY NPOYUTAHHBIM U COBPEMEHHOH peabHOCTHIO.
Hcnonb3oBaTh HH(YOPMALIUIO U3 TEKCTA
47 Opranngeckue u IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I OOBSICHEHUS
HEOpraHUYeCcKHe BELIeCTBa. SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX NCTOUYHMKAX HHPOPMAIUH (TEKCTe
yueOHOro nMocoOust, HayYHO-MOIYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIOBAPSX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B IHTepHETe), aHaIM3UPOBaTh
MH(GOPMALIUIO Pa3INYHBIX BUAOB U HOPM MPEACTABICHNUS, KPUTHICCKH
OLICHUBATP €€ JIOCTOBEPHOCTh ¥ HENPOTHBOPEYUBOCTb.

48 | Meran. OtaH. [TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIE 3HAHUS JUIsl OOBSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX NCTOYHUKAX HHPOPMAINH (TEKCTe
yueOHOro MocoOust, HayYHO-TIOIYJISIPHOH JIUTEepaType, OMOIOrMIECKUX CIIOBApSX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(OpMaLIO pa3IMYHBIX BUJIOB U (YOPM IPEACTaBICHUS, KPUTHYECKH
OLIEHHMBATh €€ JIOCTOBEPHOCTh M HEIPOTHUBOPEUHUBOCTD.

49 | Druen. [TpuMEHUTh COOTBETCTBYIOIME ECTECTBEHHOHAYYHbBIC 3HAHUS ISl O0bSICHEHHS

SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(pOpPMANH (TEKCTE
yueOHOro nocoOusl, HayYHO-TIOIMYJISIPHOM JITEpaType, OMOIOTHIECKUX CIOBapX
1 CTIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHANM3UPOBATh




nH(pOopMaLUIO pa3IMYHBIX BUIOB U (YOPM MPEACTAaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUHUBOCTD.

50

B.D TIlpupoaHsie HCTOYHHKH
YTJIEBOJIOPOJIOB

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHNUS JUIsl OOBSCHEHHS
SIBJICHUSI ODUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOPMAIUH (TEKCTe
yueOHOro nmocoOust, HayYHO-TIOIYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(pOpMAaLHMIO pa3THYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HEHNPOTHBOPEUHUBOCTD.

51

CoupThl Ha IPUMEPE METAHONA U
3TaHOJA

ITpuMeHUTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMIHBIX HCTOYHHKAX HHPOPMAINH (TEKCTE
y4eOHOTo MocoOust, HayYHO-TIOIMYISIPHOM JIUTepaType, OMOIOTHIECKUX CIOBApIX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATM3UPOBaTh
nH(pOpMAaLMIO pa3INYHBIX BUIOB U (YOPM IIPEACTABICHUS, KPUTHYECKH
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCT.

52

ATbaeTuabI Ha npumepe
YKCYCHOT'O aJIbJIeTHIa

[TpuMEeHUTh COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS ISl O0bSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HHPOPMAIUH (TEKCTe
yueOHOro nmocoOust, HayYHO-TOIYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIOBAPX
U CTIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIN3UPOBATh
nH(opMaLHUIO pa3TUYHBIX BUJIOB U (hOPM MPEACTABICHUS, KPUTHYECKH
OLICHUBATh €€ TOCTOBEPHOCTh H HEMPOTHBOPEYHBOCTB.

53

[MpenenbHbIe KapOOHOBBIE
KHCJIOTHI HA TIPUMEpE YKCYCHOM
KHCJIOTHI

[TpuMeHNTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS JUIS OOBSCHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHPOPMAINH (TEKCTe
yueOHOTo MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBApIX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(pOpManIo pa3IMYHBIX BUIOB U (JOPM IpeacTaBIeHNUs, KPUTHUECKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHBOPEUHUBOCTD.

54

ITonsTe 0 CcHOXHBIX 3¢Hpax.
Kupst

[TpuMeHNTh COOTBETCTBYIOIINE ECTECTBEHHOHAYYHbIC 3HAHUS JUISl OOBSCHEHHS
SIBIICHUS OPUEHTUPOBATHCA B PA3IIMUHBIX HCTOYHUKAX HH(MOPMAIMHU (TEKCTe
y4e0HOT0 MoCcoOUs, Hay4YHO-TIOMYJIIPHOH JTHTEepaType, OMOIOTHIECKUX CIIOBaPsIX
U CTIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3UpOBaTh
MHPOPMALINIO PA3TIMYHBIX BUJOB U GOPM MPEACTAaBICHUS, KPUTHIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYHUBOCTD.

55

AMUHOKHUCIOTHL. beakn

[TprMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS [T OOBSICHEHUS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOPMAINH (TEKCTe
y4eOHOTo 1MocoOust, HayYHO-TIONYJISIPHOH JIUTEpaType, OMOJIOTMIECKUX CIIOBAPIX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JlaHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(OpMaLMIO pa3IMYHBIX BUJIOB U (YOPM IIPEACTaBICHUS, KPUTHYECKH
OLIEHUBATh €€ TOCTOBEPHOCTb U HEMPOTHBOPEUHBOCTb.

56

AMUHOKHCIOTEIL. benku

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIE 3HAHNUS JUIsl OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMAINH (TEKCTe
yueOHOro nocoOusl, HayYHO-NOMYJISIPHOM JIMTEpaType, OMOJOTHIECKUX CIOBapsIX




U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATM3UPOBATh
nH(pOpMAaLMIO pa3TNYHBIX BUIOB U (YOPM MIPEACTABICHUS, KPUTHUECKH
OLICHHMBATh €€ JOCTOBEPHOCTh M HEHNPOTHBOPEUHUBOCTD.

57

VrneBoapl

[IprMEHUTH COOTBETCTBYIOLINE €CTECTBCHHOHAYYHBIC 3HAHUS I OO BSICHEHUS
SIBJICHUS] OPHEHTUPOBATHLCS B PA3JIMYHBIX MCTOYHHKAX HHPOPMALMHU (TEKCTEe
Y9e0HOTO ITOCOOHsI, HAyIHO-TIOMYIIPHOM TTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
MHGPOPMALHUIO PA3INYHBIX BUAOB U HOPM MPEACTABICHUS, KPUTHUECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEUHBOCTD.

58

Konrponbuass ~ pabora  Ne3
«OpraHu4ecKkue BeIecTBa

0,5

AHanm3upoBaTh, HHTEPIPETHPOBATh IAHHBIE M JENaTh COOTBETCTBYIOIIHE
BBIBOJIBL.

BcrioMHUTE ¥ IPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYUHBIC 3HAHMUS.
BBISBIATE CBSI3b MEXY IPOYUTAHHBIM U COBPEMEHHON PEanbHOCTHIO.
Hcnonp30BaTh HH(YOPMALIUIO U3 TEKCTA

59

O0001eHNe 3HAHUHA I10 XWUMHH
32  KypC OCHOBHOH IIIKOJEI.
Ilepuoguueckuit 3axon . M.
Menneneesa

ITpuMeHNTH COOTBETCTBYIOINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIHH (TEKCTe
y4eOHOTo MocoOust, HayYHO-TIOMY ISIPHOM JIUTepaType, OMOJIOTHIECKUX CIOBApIX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VIHTepHETE), aHATM3UPOBaTh
nH(pOpMAaLMIO pa3IMYHBIX BUIOB U (JOPM MIPEACTaBICHUS, KPUTHUECKH
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD.

60

Ilepuopuueckas cucTema
xuMmudeckux anementoB . U.
MenneneeBa

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIC 3HAHUS I OOBSICHEHUS
SIBIICHUS. OPUEHTHUPOBATHCA B PA3TUUHBIX HCTOYHUKAX HH(OPMAINH (TEKCTe
y4e0HOT0 MocoOUs, HayIHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIOBaPsIX
U CTIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3upOBaTh
MHPOPMALUIO PA3IMYHBIX BUJOB U GOPM MPECTABICHUS, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTh H HEMPOTHBOPEUHBOCT.

61

Tumsr KPUCTAJUITMICCKUX
PEHICTOK

[TpuMeHUTh COOTBETCTBYIOIINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHPOPMAINH (TEKCTe
y4eOHOTo MocoOust, HayYHO-TIOIYJIIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBapX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHATM3UPOBATh
nH(pOpManMIo pa3IMYHBIX BUJIOB U (YOPM IIPEACTAaBICHUS, KPUTHYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTb.

62

Turbr KPHUCTATUTUYECKUX
penreTox

[TpuMeHUTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIE 3HAHUS [UISl OOBSCHEHHS
SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(POpMANH (TEKCTE
y49e0HOTO MOCOOHs, HayYHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIOBaPSIX
U CTIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3UPOBaTh
MHPOPMALINIO PA3TIMYHBIX BUJOB U GOPM MPEICTABICHHS, KPUTHIESCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYHUBOCTD.

63

Knaccupukanus  XUMHYECKUX
peaxiuit

[IpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS [T OOBSICHEHUS
SIBJICHNSI OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(pOpMANH (TEKCTe
yueOHOTo MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBAPX
U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBATh




nH(pOopMaLUIO pa3IMYHBIX BUIOB U (YOPM MPEACTAaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUHUBOCTD.

64

Knaccupukanuss  XUMHUUECKUX
peakuui

[TpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl O0BSICHEHHS
SIBJICHUS] OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTEe
y9e0HOTO IMOCOOHsI, HAyIHO-TIOMYISIPHOH TTEepaType, OMOIOTHIECKUX CIOBaPSIX
U CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UPOBaTh
MHGOPMALUIO Pa3INYHBIX BUIOB U (OPM NPEACTABICHUS, KPUTHISCKH
OLICHUBATh €€ JJOCTOBEPHOCTh ¥ HENPOTHBOPEUUBOCTb.

65

O0oOmieHne 3HaHUI 3a Kypc
OCHOBHOMH IIKOJIBI

ITpuMeHNTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIS OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOPMAINH (TEKCTE
yueOHOro nmocoOust, Hay4YHO-MOIYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIOBAPSX
U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B VIHTepHETE), aHaIM3UPOBaTh
nH(opMaLUIO pa3TUYHBIX BUJIOB U (YOPM MPEACTABICHUS, KPUTHYECKH
OIIGHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCT.

66

Pewenue 3ana4 u ynpaxHeHUi

[TpuMEeHUTh COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS ISl OObSICHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3JIMYHBIX NCTOYHHKAX HHPOPMAIUH (TEKCTe
y4eOHOTo MocoOust, HayYHO-TIOMY ISIPHOM JIUTepaType, OMOIOTHIECKUX CIIOBApX
W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3ax JNaHHBIX, B VIHTepHETE), aHATM3UPOBATh
nH(pOpMAaLMIO pa3IMYHBIX BUIOB U (JOPM IIPEACTABICHUS, KPUTHUECKH
OLICHHMBATh €€ TOCTOBEPHOCTh M HEIPOTHBOPEUHUBOCTD.

67

[MucemeHHas KOHTPOJIbHAsS
pabota

[TpuMeHNTh COOTBETCTBYIOIINE ECTECTBEHHOHAYYHbIC 3HAHUS JUIsl OOBSCHEHHS
SIBJICHUSI ODHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAINH (TEKCTe
y4eOHOTo MocoOust, HayYHO-TIOIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBapsX
U CTIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3upOBaTh
MHPOPMALIMIO PA3IMYHBIX BUJOB U GOPM MPEICTABICHUS, KPUTUIECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYHUBOCTD.

68

Hroroselii  ypok 3a  Kypc
OCHOBHOM LIKOJIbI

IIpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE 3HAHUS I OOBSICHEHUS
SIBIICHUS OPUEHTHUPOBATHCA B PA3TUUHBIX HCTOYHUKAX HH(OPMAINHK (TeKCTe
y4e0HOT0 MoCcoOHs, HayIHO-TIOMYJIIPHOH JTTEepaType, OMOIOTHIECKUX CIIOBaPSIX
U CTIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHATN3UPOBaTh
nH(pOpMaLMIO pa3IMYHBIX BUJIOB U (YOPM IIPEACTaBICHUS, KPUTHUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTb.




