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®depnepanbHasi paboyas nmporpamma o yueOHoMy npeameTry « Xumus» (0a30BbIi
ypoBeHb) (TIpeaMeTHas 001acTh «ECTECTBEHHO-HAYUHBIE TTPEAMETHI) ) BKIIIOYAeT
MOSICHUTEJIBHYIO 3aIUCKY, COCp)KaHUE O0yUCHUS, TNIAHUPYEMBIE PE3YJIbTaThI
OCBOCHHUS MPOTPAMMBI IO XUMHH, TEMATHIECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHAS 3aMMCKa OTpakKaeT OOIIHMe IEeTd W 3aJaydl HM3yYCHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOChUIOK K €€ HM3YyYCHHIO O00Y4YaroIIMMUCH,
MECTO B CTPYKType y4eOHOTrO TUTaHa, a TaKKe MOAXOAbl K OTOOpY COAEpKaHUsA, K
OTIPEJICTICHUIO TIFIAHUPYEMBIX PE3yIbTaTOB.

Conepxanve 0OydeHUs] PpaCKpbIBaeT COJIepXKaTeIbHbIE JIMHUH, KOTOPHIE
TpeaIaraloTes I 00s13aTeTLHOTO M3YYEHUS B KKIOM KJIacce Ha YPOBHE OCHOBHOTO
0011ero oOpa3oBaHuUs.

[Inanupyemble pe3yJbTaThl OCBOCHHS MPOrpaMMBl [0 XHMHH BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIC PE3yJbTaThl 3a BECh MEPHUOj OOY4YEHHS Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUs, a TAKKE MPEIMETHBIC IOCTUKEHUS O0yJaronerocs 3a
Ka)KJIpIH T0JT 00yUCHHS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs COCTaBJieHa Ha
OCHOBE TpeOOBaHMUIA K pe3yJbTaTaM OCBOCHUSI OCHOBHOW 00pa30oBaTEIbLHOM MPOrpaMMBbl
OCHOBHOTO 00111er0 00pazoBanus, npeacrapieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepanpHOl paboyeil mporpaMMbl BOCTUTAHUS U ¢ YUYETOM KOHIEMIIMK TTPENO aBaHUS
y4eOHOro mpenaMera «XuMus» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanumu.

[Iporpamma nmo xumuu paszpaboTaHa C IEIbI0 OKa3aHUS METOJIUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY ITPEIMETY.

[Iporpamma o xumum Ja€T IpEICTaBICHUE O TEJIsX, OOIIeH cTpareruu 00ydeHus,
BOCIIUTAaHUST U  Pa3BUTHS  OOYYaAIOIIUMXCS  CpPEJACTBAMU  y4eOHOro  IpeaMera,
yCTaHABJIMBACT  00s3aTE€IbHOE  MPEIMETHOE  COJepXkKaHue,  IpeaycMaTpuBaeT
pacrpeielieHue ero o KjiaccaM U CTPYKTYpUPOBAHUE 110 pa3iejaM U TeMaM PorpaMMbl
110 XMMUU, OTIpEJIEseT KOJIMUECTBEHHBIE U KAYECTBEHHBIC XapaKTEPUCTHUKH COACPIKAHMUS,
PEKOMEHAYEMYIO TTOCJIEI0BATEIbHOCTh U3YUYCHHSI XUMUU C YUYETOM MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH Y4EOHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yyJaromuxcs, onpeeasieT BO3MOKHOCTU TMpeaMeTa IS peaau3aiuu TpeOOBaHUN K
pe3ysbTaTaM OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero 00pazoBaHusi, a TakKe TPEOOBaHMI K pe3ysibTaTaM 00y4YeHUs XUMUHU Ha YPOBHE
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1eJleil U3y4yeHus MpeIMeTa U OCHOBHBIX BHJIOB yU4€OHO-TIO3HABATEIbHOMN EATEIbHOCTH
00y4Jarouierocs 1o OCBOCHUIO Y4eOHOTO COJEPIKAHMS.

3HaHWEe XHMHHM CIYXUT OCHOBOM it  (OPMUPOBAHUS  MHPOBO33PECHUS
oOyuJaromerocsi, €ro MpeaCTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UTrparoT GopMHUpyEMbIe XUMUEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSX YJHEPTUU U 00
HBOJIIOIUYU BEUIECTB B MPHUPOJIE, O MYTIX PEHICHUS II100aIbHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBHIPbEBOM, YHEPrE€TUYECKOW, MUILEBOM M SKOJIOTUYECKOU
0e30macHOCTH, TPOOIIEM 3PABOOXPAHECHHS.

N3yuenne xumMun: crocoOCTBYET pean3alii BO3MOXKHOCTEN JJIs1 CAaMOPA3BUTHUS U

(dopmHpOBaHUA
KyJbTYpBl JJUYHOCTH, €€ o0meld U (yHKIMOHAJIBbHON IPaMOTHOCTH; BHOCUT BKJIAJ B
dbopMHpOBaHUE MBINUICHUS U TBOPUECKUX CIOCOOHOCTEH 00ydarouuxcsi, HaBHIKOB UX
CaMOCTOSITEJIbHOM YYEOHOU AESATENbHOCTH, SKCIIEPUMEHTANBHBIX M UCCIEA0BATEIbCKUX
YMEHUM, HEOOXOAUMBIX Kak
B IOBCEJHEBHOM XH3HU, TaK U B NPO(ECCUOHATBLHOU NEATEIbHOCTH; 3HAKOMHUT CO

cnenu(UKON HAyYHOTO MBILUIEHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO

B3IJIs1]1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM ATAllOM B

(OpMHUPOBAHNHN €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOUINXCs; CIOCOOCTBYET

(OpMHPOBAHUIO LIECHHOCTHOTO OTHOLIEHUS! K €CTECTBEHHO-HAYYHbIM

3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE 0Opa30BaHUE
00yJaroImxcs.

JlanHple HampaBiieHHs B OOYYEHUM XUMHUU OOECIEeUMBAIOTCSA CIEeUUPUKON
coziepkaHusl y4eOHOTO MpeaMeTa, KOTOPBIM SBISETCS MEeJIarorn4ecky aanTHPOBaHHBIM
OoTpakeHHeM 0a30BOW HAyKH XMMHUU Ha ONpPEeIEHHOM 3Tare € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOINIMMUCS CHUCTEMbl ME€PBOHAYAJIBHBIX TMOHITHA XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHU U HEKOTOPBIX OTIEJbHBIX 3HAYUMBIX MOHATHI OpPraHHUYeCKON
XUMHUH.

CtpykTypa conaepxaHusi NpOrpaMMbl 1O XUMUU CGHOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOT0 N0/1X0/1a K €€ n3yueHuro. CoaepkaHnue CKIIaIbIBAE€TCS U3 CUCTEMBI IOHATHIMA
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMUYECKOM peakuuu. Obe
3TH CUCTEMBbI CTPYKTYPHO OPTraHHU30BaHbI MO MPUHIUITY MOCIEI0BATEIBHOTO Pa3BUTHS
3HaHUI HAa OCHOBE TEOPETUYECKUX MPEICTABICHNUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkona JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

YU€HHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U; PEICTaBICHUN 00

BHGKTpOHHTquCKOﬁ Aucconuann BEIICCTB B PaCTBOpPAX.
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Teopernyeckre 3HaHKS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHUUYECKH IMOTYYEHHBIX U
OCMBICJIEHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO YPOBHS K APYromy,
BBIMOJHAS (PYHKIMM OOBSICHEHHUS U TNPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSA U
BO3MOYHOCTEM MPAaKTHYECKOTO MPUMEHEHHUS U MOTYYEHUS U3YUaeMbIX BELIECTB.

OcBoeHMe IporpaMMBbl IO XMMHH CLIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOW COCTABJISAIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPO/IBIL,
LEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MTO3HaHUA B Hayke. M3yuenue
XMMHHU IPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHEe U3yUEHHBIX YU€OHBIX IIPEIMETOB!
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «®dusmka. 7 Kinace».

[Ipy M3yyeHUM XUMUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHWNA OCHOB XMMHUYECKOH
HayKM Kak OOJaCTM COBPEMEHHOIO0 €CTECTBO3HAHHUSA, MPAKTUUYECKOW JEATEIbHOCTU
4yeJ0oBEeKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3ajaya y4yeOHOro
IpeIMETa COCTOMT B (DOPMUPOBAHMHM CUCTEMBI XHUMHUYECKMX 3HAHUW — BaKHEHUILUX
(akToOB, NMOHATHUN, 3aKOHOB U TEOPETUYECKUX IIOJOKEHUH, NOCTYIHBIX 0000IIEHUMN
MHPOBO33PEHYECKOTO XapaKTepa, SA3blKa HayKH, B MPUOOILIEHUU K HAYYHBIM METOJaM
NO3HAHUA TPU K3YYEHUU BEHIECTB M XUMHUYECKUX pEaKlUHil, B (POpPMHpPOBAHWU U
Pa3BUTHH MO3HABATEJIBHBIX YMEHUN M UX NPUMEHEHHHM B y4yE€OHO-TIO3HABATEIbHOM U
y4e0HO-UCCIIEI0BATENBCKOM ACSITEIBHOCTH, OCBOCHHH MPABHII O€30I1aCHOTO OOpaIlleHHs
C BELIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipy u3yuyeHMHM XUMHM Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs Ba)XHOE
3HaY€HUE MPUOOPENH TaKHe 11U, KaK:

(dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JMYHOCTH, rOTOBOM
K C€aMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO PELICHUH,
CIIOCOOHOM aanTUPOBATHCSI K OBICTPO MEHSIFOIIIMMCS YCIOBHSIM )KM3HH; HAIIPAaBJIEHHOCTD
00yUYeHHUsI Ha CUCTEMATHYECKOE MTPUOOIICHNE 00yYaIOIIUXCS
K CaMOCTOSATEJIbHOM I03HABaTEIbHOW AEATENBHOCTH, HAYYHBIM METOJaM II03HAHMS,
GOpPMUPYIOIITUM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K XHUMHH; OOECIICUCHHE
YCJIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOIIMMUCS OIBbITa Pa3HOOOpa3HOU
NEeATEIbHOCTH, IIO3HAHMS M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETCHLIUI), HWMEIOIIUX YHUBEpPCAIbHOE 3HAYEHHE JJIs Pa3JIM4YHBIX BHJIOB
nesTeabHoCcTH; (opMHUpoBaHHE OOMEH (QYHKIUMOHAIBHOM M €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH,

B TOM YHCJI€ YMEHUN OOBACHATh U OLIEHUBATD SABJICHUS OKPYKAIOLIEr0 MUPA, UCTIONb3Ys
3HaHUS U OIBIT, MOJYYEHHbIE MPU H3YYEHUM XUMUH, MPUMEHSTh UX MHPU PEIICHUU
npobsieM B TIOBCEHEBHON >KM3HU W TPYIOBOM JEATENBHOCTH; (POPMHUPOBAHUE Y
oOyJaroumxcsi T'yMaHUCTHYECKUX OTHOILIEHUM, MOHMMAHMS LEHHOCTH XHUMHYECKHX
3HAaHUU 7151 BBIPAOOTKHU SKOJIOTHUECKH 11€1ec000pa3HOro MOBEACHUS B OBITY U TPYIOBOU
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JEATEIIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHON CPEIbI;
pa3BUTHE MOTHBAIIMU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO
HAa OCHOBE YCBOGHHS OOIIEUETIOBEUYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY PO U HATTPABIEHHOCTH JAJIbHEHIIIETO 00YUCHHUS.

OO61iee YKCiIO 4YacoB, PEKOMEHIOBAHHBIX JIJI M3yYeHUs] XUMHH, — 136 gacoB: B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIIO).

J7is Ka)a0ro Kjacca MpelyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh UCIIOJIB30BAHO YUaCTHUKAMU 00Pa30BaTEIHLHOTO IIPOIEcca B IENIIX POPMUPOBAHUS
BapUATHBHOMN COCTABJIAIONICH Co/lepKaHNsI KOHKPETHOM padoueit mporpamMel. [1pu aTom
oOs3aTenbHas (MHBapUAHTHAsl) 4YacThb COJAEpP)KAaHUA IMPEAMETa, YCTAHOBIICHHAS
npuUMepHON pabouelt mporpamMmoit, U BpeMs, OTBOJAMMOE Ha €€ U3y4YeHue, JOJKHBI ObITh
COXPAHEHBI MMOJTHOCTHIO.
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COJAEP XAHUE OBYUYEHUA

8 KUIACC IlepBoHayajibHbIe XUMMHYECKUE MOHATHS
[Ipenmer xumun. Poias XuMuu B )KM3HU YeJIOBEKa. XUMUS B cucTeMe Hayk. Tena u

BelecTBa. OU3nyeckue CBOMCTBA BELIECTB. ArperaTHoe cocTosiHue BemlecTB. [lonsTue
0 MeToJax IO3HaHWs B XUMHH. YucTble BemectBa W cMmecu. CrocoObl pasjesieHus
CMECeH.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIeMEHTbI. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB.
[TpocThle U CII0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA coOcTaBa BemiecTB. OTHOcuTenbHass aroMmHass macca. OTHOCHTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KomnuectBo BemectBa. Monbs. MomsapHast Macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI
U 4YHClIa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel 1o QopMynaM XUMHYECKUX
COCJIMHEHUU.

OuU3NYECKUE U XUMUYECKUE SIBICHUS. XUMHUYECKasl peaklns U €€ MpU3HaKu. 3aKOH
COXpaHEHHUSI MaccChl BeIeCTB. XuMUueckue ypaBHeHus. Knaccudukanuss XuMU4ecKux
peakuuii (CoeAMHEHMs, Pa3IOKEHUS, 3aMEILIEHUs, 0OMeHa). Xumuyeckuil IKcnepumeHm:

3HAKOMCTBO C XMMHUYECKOM TMOCYyA0W, TpaBWjiamMu padboOThl B JiabopaTopuul u
npuéMamMu oOpalieHus ¢ J1abopaTOpHBIM O0OpPYJOBAaHHEM, HM3YyYCHUE U OINHUCAHUE
(bu3MYecCKuX CBOWCTB OOpAa3IOB HEOPTAaHMUECKUX BEIIECTB, HAOMIOJEeHNE (DHU3UUECKUX
(Tu1aBieHUE BOCKA, TasTHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIIHS
BOABbI) M XUMHUYECKUX (TOpEHHWE CBEYM, IMPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) SIBJICHWH, HAOJIONEHHE W OMHCaHUE MPU3HAKOB
NPOTEKaHUS XMMUYECKHX peakiuil (pa3io’KeHue caxapa, B3aUMOJICHCTBUE CEpPHOM
KHUCIIOTBI C XJIOpUIIOM Oapus, pasnoxkenue ruapokcuna meau (II) mpu marpeBanuw,
B3aUMOJICHCTBHE Kefe3a ¢ pacTBopoM cosir Meau (I1), u3yuenue crnocoOoB paszesieHus
cMecel (c TMOMOIIbI0 MarHuTa, (QUILTPOBAHMUE, BBIMAPUBAHUE, JUCTUIUISAINSA,
xpoMarorpadusi), MPoBEACHIUE OYUCTKH TMOBAPEHHON COJIM, HAOJIOJACHUE M OMHMCAHHE
pe3ynbTaTOB MPOBEACHMS ONbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MaccChl,
CcOo3/laHhe MoJieNied MOJeKyd (IIapOoCTEP>KHEBbIX). BaxkHeililiue NpeaCcTaABUTEIN
HEOPraHMYeCKHUX BellecTB

Bosnyx — cMech razoB. CocraB Bo3yxa. Kuciaopoa — 3eMeHT u MpocToe BEHIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NYECKUe M XUMHUUYECKHE CBOWMCTBA (pEakKinu
ropenus). Oxcunsl. [lpumenenue kucinopoma. CrmocoObl MOMydeHUS KHCIOpOJa B
nabopatopuud W TpombinuieHHOCTH. KpyroBopor kuciopomga B mipuponae. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.
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TemnoBoii 3phekT XUMUIECKON peakIui, TEPMOXUMUUYECKHUE YPaBHEHHS, 9K30- U
HSHAOTEPMHUYECKHE peaKIUH. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3 (dexTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocrtoe BemecTBo. HaxoxneHune Bomopona B IPUPOJE,
bu3nUeckue U XMMUYECKHUE CBOWCTBA, MPUMEHEHHE, CTIOCOObI moydeHusi. KucioTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBa BOJBI. Bosma kak pactBopurens. PactBopel. Haceiennsie n
HEHACBILICHHBIE paCTBOPbI. PaCTBOPUMOCTh BelIECTB B BoAE. MaccoBasi J10J1s BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. POib pacTBOPOB B IPUPOJE U B
YKW3HU 4yenoBeka. KpyroBopoT BobI B IpupoAe. 3arpss3HeHUE MPUPOAHBIX Box. OXpaHa
Y OYMCTKA NIPUPOJHBIX BOL.

Knaccudukanust Heopranmueckux coenuuenuit. Oxcunapl.  Knaccudukarus
OKCH/IOB: coJieo0Opa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HeconeoOpasyromue. Homenknarypa okcuaoB. @uznyueckue U XMMHUYECKUE CBOMCTBA
okcuaoB. [lomyyeHne okcuaoB.

OcHoBanus. Kiaccudukanys OCHOBaHUMN: IIEIOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBanuii. Pusnueckue U XUMHYECKUE CBOMCTBA OCHOBAHUM.
[TomydyeHnrne OCHOBaHMUIA.

Kucnotel. Knaccudukauusa xkucnor. Homenknatypa kucinor. dusmueckue u
XAMUYECKUE CBOMCTBA KUCJIOT. Pan aktuBHOCTH MetaiuioB H.H. bekerosa. [Tonyuenne
KHCJIOT.

Conu. Homenknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJEH.
[Tonydyenue conen.

I'eneTnueckas cBsI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCIUHEHUN. Xumuueckutil
9KCNepuUMeHm:

KauyeCTBCHHOE OIpEICICHUE COJCPKaHMsS KHUCIOpPOJa B BO3AyXE, IOJydYeHHE,
coOupanue, pacro3HaBaHWE W HM3YyYCHHE CBOWCTB KHCIOpOAa, HaOI0ICHNE
B3aMMOJICUCTBHS BEIIECTB C KUCJIOPOJIOM U YCIIOBHUS BO3HUKHOBEHHS U TPEKPAIICHUS
roperust (mokapa), O3HaAKOMJIEHHE C OOpa3llaMu OKCHUJIOB M OIKMCAaHUE WX CBOWCTB,
MOJIy4eHHE, COOMpaHue, pacrlo3HaBaHWE M HM3YYECHHE CBOMCTB BOJOpoja (TOpeHHe),
B3aumojieiictBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXHO HMCHOJIB30BaHUE
BHUJICOMATEpUAIIOB), HaAOIIOJICHHE OO0pa3lloB BEIIECTB KOJMYECTBOM 1|  MOJb,
WCCJIEIOBAHNE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB € ONPEAEIEHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOIO BELIECTBA,
B3aMMOJICUCTBHE BOJIbI C METAJUIAMH (HATPUEM U KaJbIIMEM) (BO3MOKHO MCIOIb30BAHKE
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BUJICOMATEPHUATIOB), HCCIICOBAaHUE OOpa3llOB HEOPTaHWUYECKHX BEIIECTB Pa3TUYHBIX
KJIAaCCOB, HAOJIOJICHUE M3MEHEHHUs OKPACKHM MHJIMKATOPOB B PACTBOpPAX KHUCIOT U
niesouei, n3ydeHue B3auMoencTeus okcuaa meau (1) ¢ pactBopom cepHOM KHUCIIOTHI,
KUCJIOT  C METaJUIaMHM, PEaKUWd HEUTPAIN3alUKU, I[OJYYEHHE HEPaCTBOPUMBIX
OCHOBaHHWI, BBITECHCHHE OJHOTO METajla JPYTMM W3 pPacTBOpa COJHU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a7ad 10 TeMme «BaxHeWmme Kiaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoanuecknii 3akoH u Ilepuoanueckas cucrema xumudeckux iemenros JI.H.
MengeiieeBa. Crtpoenne aTOMOB. XuMH4YecKas CBA3b.
OKHCIUTETIBLHOBOCCTAHOBUTEIbHbBIC PEAKIIUU

[lepBble MOMBITKU KJIACCU(PHUKAIMNA XUMUYECKHX 3JeMEHTOB. [loHsATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (I1LIE€JIOYHBIE U IIETOYHO3EMEIbHbIE METAJUIbI, TAJIOr€Hbl, MHEPTHbIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCUIBI.

Ilepnonmueckuit 3akoH. llepmonnueckas cucrema XuMH4YECKUX dyeMeHTOB J[.U.
MenpeneeBa. Koporkonepuognas u JuimHHomnepuonaHas ¢opmbl Ilepuonnueckoit
cucTteMbl XuMu4decknx anemMeHToB /.M. Menneneesa. Ilepuoas! u rpynnsl. @usnyeckui
CMBICJI IOPSIIKOBOI'O HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB atoMHbIX suep. M3oromsl. Onektponsl. CtpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XMMUYECKHUX 3JeMeHTOB llepuoanueckoit
cucrembl J[.M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO JJIEMEHTAa IO €T0
noJiokeHuto B [lepuoanueckoii cucreme .M. Menneneena.

3aKOHOMEPHOCTM M3MEHEHUS paanyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U NEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBI XUMHYECKHUX
AJIEMEHTOB JUJIS Pa3BUTHA HAYKHU U IpakTuku. [[.M. MeHnneneeB — y4€HbIN U TpaKIaHHH.

Xumuueckass  cBsi3b. KoBaneHTHass  (NOJsipHAasT M HENOJISIPHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHus. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE peakuuu. l[Iponeccsr

OKHCJIICHHS H BOCCTaHOBJICHHsA. OKHUCIUTEIN W BOCCTAHOBUTCIU. XuUMUyeckuil
IKCnepumenni.

u3ydeHue oOpaslloB BEMIECTB METANIOB W HEMETAJJIOB, B3aWMOJICHCTBUE
TUIPOKCUAA LIMHKA C pPAaCTBOPAMM KHUCJIOT H IWIEJI0YEM, IIPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOITUX MPUMEPHI OKUCIUTEIILHO-BOCCTAHOBUTENBHBIX peaKIuii (TopeHue,
pEeaKIu pa3oKeHUsl, COCUHEHUS ).

Meosicnpeomemuvie cés3u
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Peanm3zamuss MeEXIpeIMETHBIX CBSi3e INpW HM3ydeHUH XUMUU B 8§ Kiacce
OCYIIIECTBIIACTCS Yepe3 MCIIOIb30BaHKME KaK OOINX €CTECTBEHHOHAYYHBIX IOHATHH, TaK
U TOHATHH,  SABIAIOMIUXCS  CHCTEMHBIMH I OTACIBHBIX  NPEAMETOB
€CTECTBCHHOHAYYHOTO IIHKJIA.

OO0mwme ecTeCTBCHHOHAYYHBIC TTOHATHS: HAyYHBIN (haKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaln3, CHHTE3, KiIaccuuKamus, ICPUOANYHOCTD, HAOIIOACHHE, HKCICPHMEHT,
MOJICTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: MaTepus, aToM, 3JCKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIBI,
PaJIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKHI 3apsi, BEIISCCTBO, Telo, O00BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, (PU3NYCCKUEC BEIWYUHBI, CIUHHUIIBI H3MEPCHU,
KOCMOC, TUTaHEeTHI, 3BE31161, CoIHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadus: arMmocdepa, rugpocdepa, MUHEpadbl, TOPHbIE MOPOJIbI, MOJE3HBIE
UCKOTIaeMBbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC BemecTBO M XMMHYECKAS PeaKIUsA
[lepuonnueckuii 3akoH. Ilepuoamueckas cucteMa XMMHYECKUX 3eMeHToB JI.I.

MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJIMs, KAIBLUA U UX COCIMHEHUN B COOTBETCTBUU
C IIOJIO’KEHHUEM IIEMEHTOB B [lepronueckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHune BenecTa: BUIbI XUMHUYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM pPEWETKM M BHUIA
XAMHUYECKOM CBSI3H.

Knaccudukanus #u HOMEHKJIaTypa HEOPTaHMYECKHUX BEIIECTB. XHMHYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHEHUN,
TE€HETUYECKas CBsI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX PEAKIM MO pa3IMyHbIM MpU3HAKaM (10 YUCIy U
COCTaBy YYacTBYIOUIMX B PEaKI[MU BEUIECTB, MO TEIUIOBOMY (P PeKTy, MO M3MEHEHUIO
CTETMEHEW OKHUCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHIO
KaTanu3aropa). DK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitTue o ckopocth XuMHUeckol peakuuu. Ilonstue 00 00paTUMBIX U
HEOOPAaTUMBIX XHUMHMUYECKUX peakuuax. [IoHATHE O TOMOTEHHBIX M T'e€TEPOTEeHHBIX
peakuusx. Ilonarue o karamuse. [lonstue o xumumueckoM paBHOBecuu. Daktopsl,
BIIMSAIOLIME HA CKOPOCTh XUMUYECKOUW PEaKIUU U MTOJIOKEHHE XUMUYECKOTO PABHOBECHSL.

OKHUCANTENBHO-BOCCTAHOBHUTENBHBIC peakuuu, AIEKTPOHHBIN Oayianc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBnenue YPaBHEHUU
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OKUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIIUM C MCIOJIb30BAHUEM METOJA AJIEKTPOHHOIO
OasnaHca.

Teopust BAEKTPONUTHYECKON IUCCOLMAIMU. OJIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHuW3M AHCCOLMAIMMA BEIIECTB C PAa3IMYHBIMU BHUAAMU
xuMu4eckoit csizu. CreneHs aucconuanuu. CUIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu moHHOro oOMeHa. YcClOBHS NpPOTEKaHUS peakluuid HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM 1
COJICH B CBETE MPEACTABJICHUN 00 3JIEKTPOJMTUYECKON Aucconmanuu. KadecTBeHHBIC
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckui sKcnepumenm:

03HAKOMJICHUE C MOJACIISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPTaHUUYECKUX BEIIECTB
— METAJUIOB M HEMETAJJIOB (rpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpus),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHMUYECKOW pEakiuu OT BO3JCUCTBUS
pa3IMYHbIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
mpoliecca IUCCOIMAIMU KUCIOT, IIEI0Yel U coseil (BO3MOKHO HCIIOIB30BAHUE BUICO
MaTepuaioB), MPOBEJICHUE OIMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MTPOTEKAHUS PEAKIUI
HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BIJICTICHUE ra3a, 00pa3oBaHUE BO/IbI), OIBITOB,
WUTIOCTPUPYIOMIUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHue,
peakiuy pasJIoKEHUs, COCIUHECHUS), Paclo3HaBaHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIBI0 KAaYECTBEHHBIX PEAKIUA HA WOHBI, PEIICHUE SKCIEPHUMEHTAJbHBIX 3aJ]1ad.
HeMmeTasibl 4 MX coeIMHEHU S

OO6mras xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHUS ATOMOB, XapaKTEPHbIC
creneHu okucienus. CTpoenue u pu3ndeckre CBONCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMUYECKHE CBOMCTBA Ha mOpuMepe xjopa (B3auMOACHCTBUE C MeETaJlJIaMu,
HEeMeTaJUlaMH, 11esiodamMu). XjaopoBojopo. ColisiHas KMCI0Ta, XUMUYECKUE CBONCTBA,
NoJlyuyeHue, npumeHeHue. JleiicTBue Xjiopa U XJOpOBOJOPOJa HA OPTraHU3M YeJIOBEKa.
Baxueiimme xJ10puabl 1 UX HAX0KICHUE B IPUPOJE.

O6mas xapakTepucTka 351eMeHTOB VIA-Tpynnbl. OCOOEHHOCTH CTPOEHUS ATOMOB,
XapaKTepHbIE CTeTIeHN OKucIeHUs. CTpoeHue u (U3NIeCKUEe CBOWCTBA MTPOCTHIX BEIIECTB
— KHCIIOpOJIa M Cepbl. AJUIOTPOIHBIE MOJU(PUKAIIMU KUCIOPOJa U CEePhl. XUMHUECKUE
cBolicTBa cepbl. CepoBOIOPO/I, CTPOEHUE, PU3UUECKUE U XUMHUUECKHEe CBOMCTBA. OKCUIBI
ceppl Kak TMPEACTaBUTEIN KHCIOTHBIX OKCcHaoB. CepHas Kuciota, (U3HUYECKUE H
XUMHUYECKHE CBOMCTBA (0OIME KaK MPEeCTaBUTENS Kilacca KUCIOT U crenuduieckue).
XUMHUYECKHE PEAKIUH, JIKAIMEe B OCHOBE IMPOMBIIUICHHOTO CIOC00a MOMyYeHHUS
cepHoil kucioThl. [Ipumenenne cepHoi KUCIOThL. CONM CEpHOI KUCIIOThI, KAYECTBEHHAs
peakius Ha cyibgaT-uoH. HaxoxaeHue cepbl v €€ CoOeAMHEHUI B IPUPOE. XUMUYECKOE
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3arps3HEHUE OKPYXKAIOIIeW Ccpellbl COCIMHEHUSIMH CEpbl  (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6m1as xapakTepuctuka neMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIC CTETIEHU OKUCIEHUs. A30T, paCIpPOCTpPaHEHHUE B MpUpojie, Puznueckue u
xummudeckue cpoiictBa. KpyroBopor azora B mpupojsie. AMMUak, ero ¢pu3nueckue u
XUMHUYECKUE CBOICTBA, MOJyYeHrue u npuMeHenre. Coau aMMOHMS, UX GU3HUYECKUE U
XUMUYECKUE CBOWMCTBa, NMpuMeHeHWe. KadecTBeHHas peakius Ha WOHBI aMMOHWUSI.
A3OTHast KucjoTa, € MoJiyueHue, PU3NYECKUe U XMMUYECKHE CBOMCTBa (OOIIHME Kak
IpEeCTaBUTENS Kilacca KUCIOT U crenupuyeckue). Vcrnonp30Banue HUTPATOB U COJIEH
aMMOHHSI B KA4eCTBE MHHEPAIBHBIX yAOOpEHHH. XHWMHUYECKOe 3arpsi3HCHUC
OKpY>KaloIel cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC JOXK]IU, 3arpsi3HEHUE BO3/1yXa,
no4Bbl U BoJoEMOB). Dochop, amnoTpornubie Mmoaudukanuu docdopa, puznueckue u
xumudeckue cBorctBa. Okcun ocdopa (V) u pochopHas kucinora, puznyueckue u
XUMHUYECKHE CBOMCTBa, TmoiydeHue. Hcmonp3oBanue QocpaToB B KadyecTBe
MUHEPAJIbHBIX yJI00pEHUH.

O6m1as xapakTepucTHKa 3J1eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS ATOMOB,
XapaKTepHbIE CTEMEHH  OKHUCICHHUA. YTJEpoJl, aJJIOTPONHbIE  MOAUUKAIIIH,
pacmpocTpaHeHde B mpupoje, (puznueckue W XUMHUYECKHE CBOMCTBa. AjacopOius.
Kpyrosopot yriepoaa B npupoje. OKcuapl yriiepoaa, ux (GuU3NUecKrue U XUMUYECKUE
CBOMCTBA, JICHCTBUE HA KMBBIE OPTaHU3MBI, TTOJIYYCHHE U IPUMEHEHUE. JKOJIOTUUECKUE
npoOJieMbl, CBsi3aHHBIE ¢ okcusioM yriepoja (IV), runoresa rio0anbHOr0 MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 3¢ (dekT. YrompHas KuciaoTa M €€ Coiu, UX (Pu3ndeckue u
XUMHUYECKHUE CBOMCTBa, TMOJyYeHHEe W TnpuMeHeHue. KadecTBeHHass peakius Ha
kapOoHaTUOHBI. Mcnonp30BaHre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[TepBoHavyasibHBIE TIOHATHS OO0 OpPTraHWYECKHWX BEIIECTBAX KaK O COCIMHCHHSIX
yraepoja (MeTaH, 3TaH, STWJEH, alleTWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTa).
[TpupoaHbIE HICTOYHUKH YTIIEBOIOPOOB (YT0Jib, IPUPOJIHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY ¥ MPOMBINIITICHHOCTH. [loHsATHE O OHOJIOTHYECKU
BOKHBIX BEIIECTBAX: JKUpaxX, OelKax, yriaeBOJax — W WX POJHM B KMU3HU YEIOBEKa.
MarepuanbHOE €TUHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCTMHCHHM.

KpemHnii, ero pusndyeckue u XMMHUYECKHE CBOWCTBA, TOJyYCHHE W MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mue npencrabienust o0 okcuzae kpemuus (IV) u
KpeMHueBon kucnotre. CHUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneliime CcTpouTeabHbIE MaTepHallbl: KepaMuKa, CTEKJIO, IIeMEHT, OeTOoH,
xene300eToH. [Ipobiaembr 6€30MacHOTO UCTIOIB30BAHUS CTPOUTENIBHBIX MAaTEPHAIIOB B
MOBCEHEBHOM KU3HU. XUMUUECKUL IKCNEPUMEHN.!
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M3ydyeHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOM KHCIIOTHI,
MPOBEICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB UX
MPOTEKaHMs, OMBIThI, OTpaXKarolue GU3NIECKUEe U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
UX COEJAMHEHUU (BO3MOXXHO HCIOJIb30BAHHE BHUJEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpasnaMu  XJIOpUJ0B (TaJIOTEHHUIOB), O3HAKOMJIEHWE C oOpasiamMu cepbl U €
COEeTMHEHUSIMH (BO3MOKHO HCIOJIb30BaHNE BHIEOMATEpUAIOB), HAOIOIEHUE MTpoliecca
oOyrauBaHuUs caxapa Moj AeHCTBHEM KOHIICHTPHUPOBAHHOMN CEPHOM KHUCIIOTHI, U3YYCHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHUCIOTHI, MPOBEJICHUE KaueCTBEHHOU
peaknuu Ha Cynb(}aT-uoH U HAOJIOJEeHNE TTPU3HAKA € MPOTEKAHUs, 03HAKOMIICHHE C
dbuznyeckuMu  cBoWcTBaMHM  a3zora, (Gochopa U HUX COCAMHEHHM  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), 00Opas3iaMu a30THBIX U (HOChHOPHBIX yAOOpEHUH,
MoJlydyeHue, coOMpaHue, pacro3HaBaHWE M HU3YyUYCHHUE CBOMCTB aMMHUAKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHHUS U QocdaT-MOH U HU3y4YEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUECHTPUPOBAHHONW Aa30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCIOJIb30BAHUE BUACOMATEPHUAIOB), U3YUYEHHUE MOJENCH KPUCTATUIMUYECKUX
peméTok anmaza, rpadura, QyiepeHa, O3HAKOMIICHHE C MPOLIECCOM aJCcOpOIu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W YCTPOWCTBOM IPOTHMBOTasa,
MOJIy4eHHe, COOMpaHWE, pacllO3HABAaHWE M M3YYEHHE CBOMCTB YIJIEKMCIIOTO Tasa,
MPOBEICHUE KAueCTBEHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI W HM3YyYCHHE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMJIICHME C  MNPOAYKIMEH  CHJIMKATHOU
IIPOMBILIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a7ady 1o TeMe «BaxHeumue
HEMETAJUJIbI U UX COCAUHEHUD». MeTa/ulbl U UX COeAMHEHUS

OO6mas xapakTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBaHUU HUX
noJjioxkeHus B Ilepuognueckon cucremMe xumuueckux sneMeHToB .M. MenneneeBa u
ctpoeHusi atoMoB. CTpoeHue MeTauioB. Meramnuyueckas CBA3b W METAJUIMYECKas
KpUCTAJUINYECKAsT PEMIETKA. OJIEKTPOXUMUYECKUH pAX HANPSHKEHUM METAJUIOB.
duznyeckre 1 XUMUYECKHE CBOMCTBa MeTaioB. OO0Iue CriocoObI MOTYyYeHHUS] METAJIJIOB.
[TonsiTHE O KOPPO3UH METAILIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBbl
(cTanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[llenounsle MeTaiuibl: MOJIOXKEHHE B llepuommueckor cuCTEME XUMHYECKHX
anemeHnToB J[.MI. MenneneeBa, CTpoeHHE HX aTOMOB, HAaXOXICHHE B MPUPOIE.
dusnyeckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCHUIBI U
TUJIPOKCUIBI HATPUA U Kasnsl. [[pruMeHeHne MEen0UYHbIX METAIIIOB U UX COCIUHEHUN.

[IlemoyHO3EMENBHBIE METAJUIBI MArHUM U KAJIbIUM: TTOJ0xkeHue B [leproanyeckon
cucreme xumuueckux sneMeHToB [[.M. MenneneeBa, CTpoeHHE UX AaTOMOB, HAXOXKICHUE
B npupoge. Ou3nyeckne M XMMHUYECKHE CBOMCTBA MarHusi U Kajiblus. BaxkHeuime
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COCMMHEHMS Kablusl (OKCHI, THAPOKCUM, coyr). KECTKOCTh BOABI M CIIOCOOBI €&
YCTpaHECHUS.

AJroMuHUN: TIo1okeHue B [leprnoandeckoit cucteMe XUMU4YecKux deMmeHToB J[. M.
MenpneneeBa, CTPOCHUE aTOMa, HAaXOXJAeHHE B npupojae. Ouznueckue U XUMUUYECKHE
CBOMCTBA aTtOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHUIA M THJIPOKCH/IA aJTFOMUHUSI.

Kenezo: nonoxenune B llepuomuueckord cucteMe XUMUYECKUX 3yemMeHToB JI.U.
MenpneneeBa, CTpOCHUE aTOMa, HAaXOXJAEHUE B npupojae. Ouznueckue U XUMHYECKUE
cBoiicTBa xene3a. Okcunbl, ruipokcuibl U conu xenesza (I1I) u xenesa (1), ux cocras,
CBOMCTBA U MOJyYEHUE. Xumuueckuil IKCHepumMeHm.

O3HaKOMJIEHUE ¢ o0pa3llaMyd METAJIJIOB U CIJIaBOB, UX (U3UUYECKUMU CBOMCTBaMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO  HCHOJB30BAaHHE
BUJICOMATEPUAIIOB), 0COOEHHOCTEN B3aUMOICHUCTBUSI OKCH/Ia KaJIbIs U HATPUS C BOJIOU
(BO3MO>KHO HCTIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEIOBAHNE CBOMCTB KECTKON BO/IBI,
mpoliecca ropeHus xele3a B KUCIopo i€ (BOZMOXKHO HUCIIOIb30BaHNE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIUIA HA MOHBI (MarHus, KaJblus, aTlFOMUHUS,
nuHka, xene3a (II) u xenesa (IIl), mequ (I1), HaGnrOEHUE U OMHMCAHHE MPOIIECCOB
OKpalllMBaHUs TUIAMEHH MOHAMHU HATpPHsl, KIS U KaJblUs (BO3MOXKHO HUCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCleoBaHUE amM(OTEPHBIX CBOWCTB THUAPOKCHUIA AIIOMUHUS U
TUAPOKCUJA IMHKA, PEIICHHE 5SKCIEPUMEHTANIbHBIX 3adady 1o Teme «Baxuelmue
METaJIJIbl M KX COESMHEHUS. XUMHS U OKPYKAK0IIAs cpeaa

BemecTtBa u Marepuasibpl B IIOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHYECKUX peakiui B ObITy. llepBas momomp mpu
XUMHUUYECKUX 0KOraX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolled cpenapl (mpenesibHas —AOMycTUMast
KoHILeHTpaiusi BemecTB (manee — IIJIK). Ponb xuMuM B pelIEHHMM S3KOJOTMYECKUX
npoOsieM. Xumuueckuii dKcnepumenm:

U3y4eHHe 00pa3ioB MaTEPHAIOB (CTEKJIIO, CIIJIABBI METAJUIOB, TTOJIUMEPHBIC

MaTepHabl).

Mesicnpeomemuvie cés3u
Peanuzanust MeXnpeAMETHBIX CBS3€d NOpU M3yYeHMH XUMHM B 9 Kjacce

OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUYHBIX TTOHATUH, TaK
M TIOHATHH,  SIBISAIOMIUXCS ~ CHCTEMHBIMH  JUISI  OTICIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OO61ue ecTeCTBEeHHO-HAayYHbIEC TTOHSATHSI: HayYHBIN (DaKT, TUIOTe3a, 3aKOH, TEOPHs,
aHajgu3, CHUHTE3, KilaccuduKauus, TEePUOJAUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
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MOJICJIUPOBAaHUE, MU3MEPEHHE, MOJEINb, SBICHUE, MAapHUKOBBIA A(D(PEKT, TEXHOJIOTHS,
MaTepuaibl.

®duszuka: MaTepus, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI,
pPalOaKTUBHOCTb, MOJIEKYJA, AJNEKTPUUYECKUI 3apsii, TPOBOJHUKH, MOIYIPOBOIHUKH,
TUDJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKAs pEIIETKA, CIUIABbI, (pu3nmueckue
BEJIMYMHBI, €AMHHIIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[IBI,
Connue.

buonorust: ¢orocunTe3, npixanume, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadus: arMmocdepa, rugpocdepa, MUHEpadbl, TOPHbIE MOPOJIbI, MOJE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHuUs
JOCTUTAIOTCSL B XOJi€¢ OOYy4YeHHMs] XMMHUU B €AMHCTBE Y4YeOHOH M BOCHHUTATEIbHOU
JESITEIIbHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCUMCKUMHE COIMOKYIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMH, IPUHATHIMU B O0IIIECTBE IPABHJIAMU K HOPMAMHU
MOBEJIEHUS U CITIOCOOCTBYIOT IIPOLIECCaM CaMOMO3HAHUS, CAMOPAa3BUTHUS M COLIMATIU3ALIUN
00yUarommMxcs.

JInaHOCTHBIE pe3yIbTaTh OTpaXXaroT TOTOBHOCTh o0yJaronuxcs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAIMl U pacllupeHue
OTIbITa JESTENBHOCTH Ha €€ OCHOBE, B TOM UHWCJEe B YacTu: 1) MaTPHOTHYECKOIo
BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HacCJeI1I0, TOHUMaHUS 3HAUEHUSI XUMUYECKOW HAYKU B dKU3HU COBPEMEHHOTO
oO1ecTBa, CHOCOOHOCTH BIAJIETh JOCTOBEPHOM HH(pOpMaluMed o0 TepeaoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIIECTBA;

2) rpaskaaHCKOro BOCIIUTAHUS:

MPEJICTABJICHUS O COIIMAJIbHBIX HOPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUM
B KOJUIGKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKON M APYTUX BUJIAX JIEATEIIBHOCTH, TOTOBHOCTU K
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pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPU  BBINOJIHEHUM  Y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3IaHUH YUEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aWMOIIOMOIIM B IPOLECCE ATON
y4eOHOH JesATEeNbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEACHHE M MOCTYIKH CBOMX
TOBApUILEA C TO3UIMHA HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUN ITOCTYIIKOB; 3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHPOBO33PEHUYECKHE NPEACTABICHUS] O BEHIECTBE M XWMHUYECKOW pEakluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIOIIUE OCHOBY
JUIsl IOHMMAaHMsI CYIIHOCTHM HAyYHON KapTHUHBI MHpA, NPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IbI, B3AUMOCBSI35X YEJIOBEKA C IPUPOJAHON CPEeIoH, O
poJIM XMMHUU B TIO3HaHUM OTHUX 3aKOHOMEPHOCTEW;  II03HABATEIbHBIE MOTUBHI,
HaIlpaBJIEHHbIEC HA MOJYyYE€HUE HOBBIX 3HAHUW IO XUMUU, HEOOXOIUMBIE JIJIs1 OOBSICHEHUS
HAOJIOJaeMbIX TIPOLECCOB U  SBJICHUH, [O3HABATEIbHOW, WH(OPMAIIMOHHOW U
YUTATEIbCKOM KYJIbTYPBhI, B TOM YHCIJIE HABBIKOB CAMOCTOSITENIbHOW paboThl ¢ yUeOHBIMU
TEKCTaMH, CIPaBOYHOM JIUTEPATypOil, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(POPMAILIMOHHBIX TEXHOJIOTUI; MTHTEPEC K 00YUYEHHUIO U TO3HAHUIO, TI0003HATEIHOCTbD,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BAHMIO, MPOEKTHOM M HCCIEIOBATENIbCKOM
NEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY HANpaBICHHOCTH W YpPOBHS OOy4YeHUs B
nanpHeliieM; 4) GopMHUPOBaHMS KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3JJ0POBbI 00pa3 KU3HU, OCO3HAHUE TIOCIEICTBUN U HENPUATHE BPEIHbBIX
NpUBBIUCK (YMOTPEOJEHUS aJKOTOJS, HAPKOTUKOB, KYypEHHs), HEOOXOAMMOCTU
coOJ0/IeHNs paBuil 0€30MaCHOCTH NpH OOpaIIeHUH ¢ XMMUYECKHMMH BEILIECTBAMH B
OBITY U peajbHOU KU3HU; S5) TPYA0BOT0 BOCTIMTAHUS:

MHTEpeC K NPAKTHUECKOMY U3YUYEHHIO PO eccuil U Tpyda pa3Iu4yHOro poja,
YBaXEHUE K TPYyAY M pe3yJbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYaIbHOU
TPACKTOPUHM TPOJOJDKEHUS OOpa3oBaHHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHaNbHON JEATeTbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHUM, TOTOBHOCTH
aaliTUPOBATHCA B MPO(ECCHOHATIBHOM cpeie; 6) IKOJIOrH4ecKOro BOCIIUTAHMS

9KOJIOIn4€CKH I.IGJ'ICCOO6p33HO€ OTHOHICHHC K ITPUPOJAC KaK HCTOYHHUKY KHU3HU
Ha 3CMJ'IC, OCHOBE €€ CymeCTBOBaHUs, TIOHUMAaHHUC ONCHHOCTHU 310POBOI0 U 0e30ImacHOTO

oOpa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U
NCUXUYECKOMY 370pPOBbIO, OCO3HAHHE ILIEHHOCTH COOIIOACHHUS NpaBUil 0€30MacHOTO
MOBENICHUS TIPpU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U
KU3HU JIIOJIeH; CIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTy4aeMble MPU U3YUYEHUU XUMUH,
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JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEeW MPUPOAHOU CPENOM, ISl TIOBBIIICHUS
YPOBHS 3KOJIOTUYECKOU KYJIBTYpbl, OCO3HAaHUS TJ100aIbHOIO XapakTepa 3KOJOTHYECKUX
npobsieM M MyTed HMX PELIeHUs IOCPEACTBOM METOJOB XUMHUH, 3KOJIOTHYECKOIO
MBIIIUIEHUS, YMEHUSI PYKOBOJCTBOBATbCA UM B IO3HABATEJIBHOW, KOMMYHHUKAaTUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB  BBIACISIOT 3HAUMMbIC LTSI
dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAYYHBIE TOHATHS (3aKOH, TEOPHs, MPHUHIIUII,
TUINoTe3a, PaxT, CucTeMa, MPoLEecc, SKCIEPUMEHT U APYTOE.), KOTOPHIE UCIIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHUM W3 ITUX
npeaMeToB (HOpMHUPOBaTh NPEICTABICHHUE O IIEJIOCTHOM HAyyHON KapTHHE MUpa, U
yHUBEpCaJbHble  yueOHbIe  JAeWcTBHS  (IIO3HABATENbHbIE, KOMMYHHUKAaTUBHBIE,
pEeryJsTUBHBIE), KOTOpblE oOOecneyuBaroT  (POpMUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3HaBaTeJbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA ba3oBbie
JOornyeckKue JeicTByA:

YMEHUS UCIOIB30BATh MPUEMBI JIOTUYECKOTO MBILIJICHUS TTIPU OCBOCHUHU 3HAHUI:
PACKpBIBaTh CMBICIT XUMHUYECKMX MOHATHH (BBIACIATH MX XapaKTEpHBbIC TNPU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JPYTMMH IOHATHSMH), HUCIOJIB30BaTh IMMOHIATHS IS
00BSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS W KPUTEPUU IS
KJIacCU(PUKAIIMY XUMHYCCKHX BEIIECTB M XUMHUYECKUX pEaKIHi, ycTaHaBIUBAaTh
MPUYUHHO-CJICCTBEHHBIC CBSI3U MEXJY OOBEKTaAMU H3yUCHHS, CTPOUTH JIOTMUYECKHUE
paccyxaeHus (MHIYKTUBHBIE, JEAyKTUBHBIC, IO AaHAJIOTWU), JeJIaTh BBIBOJBI H
3aKJIIOYCHMS; YMEHHUE MPUMEHSITh B MPOIECCE MO3HAHUA TMOHATUS (TIPEAMETHBIE M
METaNnpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJICIH, HCIOJIb3yeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO TPHMEHSIEMbIE B XHMHH MOJCIbHBIC IPEJACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMUUYECcKast popMylia U ypaBHEHUE XUMUIECKOM
peakuy — NpU PEIICHUH Y4eOHO-TI03HABATENIbHBIX 3a7a4, C YYETOM ITUX MOJEIbHBIX
MIPEJICTABJICHUM BBISBJISTh U XapaKTEPU30BATH CYIIECTBEHHBIC NMPU3HAKA H3YYAEMbIX
00BEKTOB — XHMMHYECKMX BEIIECTB W XHUMHUYECKUX pEaKIui, BBISIBISATH OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBSI3M M TPOTUBOPEUYUS] B HU3YYAEMbIX
npoleccax u siBieHusX. bazoBble ucciien0BaTeJbCKUe 1eCTBUSA:

YMEHUE UCITOJIb30BaTh ITIOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS,
a TaKke B KaueCTBE OCHOBBI /ISl (POPMUPOBAHUS THUIIOTE3BI 1O MPOBEPKE NMPABUILHOCTH
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BBICKA3bIBAEMBIX CY)KJICHUN; MPUOOpPETEHNE OMbITA MO TUIAHUPOBAHUIO, OPTAaHU3AINH U
MPOBEICHUIO YYEHUYECKUX IKCIEPUMEHTOB, YMEHUE HAOJI0AaTh 32 XOJO0M Mpollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbrar, (GopMynupoBaTh 00O0OUIECHUS U
BBIBOJIBI 110 pe3yJbTaTaM IMPOBEAEHHOIO OMbITA, UCCIEAOBAHMS, COCTABIATh OTYET O
poJie’aHHoM padorte.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH MHGOPMALIUIO PA3THUHBIX
BUJOB H  (QOpM  TPEACTaBICHUSA, TMOJy4YaeMyl0 U3  pa3HbIX HCTOYHUKOB
(HayyHOMOMYJISIpHAST JIUTEpAaTypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHETa), KPUTUYECKM OLEHMBATH NPOTUBOPEUYHMBYIO M HEIOCTOBEPHYIO
UH(OpMAIMIO; YMEHUE PUMEHSTh Pa3JIMYHbIE METOABI U 3aIIPOCHI IIPU MIOUCKE U 0TOOPE
UH(GOpPMAIlMU U COOTBETCTBYIOLUX JaHHBIX, HEOOXOJUMBIX JJIsl BBIIOJHEHHS YU€OHBIX U
NO3HABATEJIbHBIX 3a/ad ONpEAeNEHHOr0 THUIA, NPUOOPETEHHE OmbiTa B 001acTH
UCIIOJIb30BaHUSl  MH(QOPMAIIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTUH,  OBJIAJCHHE
KyJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BBIOMPATh ONTUMAJIBHYIO (OpMY NPEACTABICHHUS HHPOPMALMH U WIUTHOCTPUPOBATH
peraeMbie 3a7]a4i HECIIOKHBIMU CXEMaMH, IMarpaMmamMu, ApyrumMu hopmMamu rpaduxku
U UX KOMOMHALIMSIMU; YMEHUE MCIOJIb30BaTh U aHAIM3UPOBATH B Mpolecce yueOHOl U
UCCJIEIOBATENLCKOW ACSATENBHOCTH HMH(POPMALMI0 O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOJHON CPEIBL.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBIC YUeOHbIE IeHCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOJe Auanora M (WiM) JUCKYCCHUHU) TIO CYIIECTBY
o0cyxm1aemMoil TeMbl, GOPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBLHO BBITIOJHEHUS
NPENJIOKEHHON 3a/1auu; TPUOOPETEHUE OMbITa NPE3EHTAMN PE3YyJIbTAaTOB BIMOJHEHUS
XUMHUYECKOTO
sKcTiepuMeHTa (1abopaTOpPHOTO OIMbITa, JA0OPAaTOPHON pabOTHI MO HCCIIECIOBAHUIO
CBOMCTB BENIECTB, Y4YE€OHOTO IMPOEKTAa); 3aMHTEPECOBAHHOCTH B COBMECTHOM CO
CBEpCTHUKAMHM TO3HABATEIbHOM U HCCIIEIOBATENbCKON JIEATEIIBHOCTH TPU PEIICHUU
BO3ZHMKAIOIIMX MPOOJEM Ha OCHOBE YUYETa OOIIMX MHTEPECOB M COIIACOBAHUS MO3ULIUAN
(oOcykaeHuss, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPAMHAILIMS COBMECTHBIX
JIEUCTBUMN, OIpPEICIICHUE KPUTEPHEB IO OICHKE KadecTBa BBITIOJIHEHHOW palbOThl H

Apyrue);

PeryasiTuBHbIC YHHBEPCAJIbHBIE YYeOHbIE 1eliCTBHS:
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YMEHHE CaMOCTOSITENIbHO OMpEAeNisaTh 1LeJIU JCSITEIbHOCTH, IUIAaHHPOBATD,
OCYUIECTBIISITh, KOHTPOJMPOBATH M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBHIOMpaTh Haunbojee 3(PGheKTUBHBIC CHOCOOBI pelieHus Yy4eOHBIX |
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEIbHO  COCTAaBIATh WJIM  KOPPEKTUPOBATH
MPEIOKEHHBIN AITOPUTM JAEHUCTBUM NPHU BBIMOJIHECHUN 3aJaHUN C YUYETOM MOJIYYECHUS
HOBBIX 3HAHUN 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX, OLICHUBATH
COOTBETCTBHUE IMOJYYEHHOTO DPE3yJIbTaTa 3asBICHHOW LEIW, YMEHUE HCIIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPE/IJIAra€MbIE B YCIOBUU 3a1aHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yibTaTOB IO OCBOCHHIO 00SA3aTEILHOTO COJEP KaHUS,
YCTAHOBJICHHOTO JaHHOU (penepasibHOM pabouei mporpamMMoi, BBIIEISIOT: OCBOCHHbIC
o0yJarouMMucs HayyHble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, cieU(pUIecKue aJis
peaIMeTHON 0051acTH «XUMHUS, BUJIbI AESITEIbHOCTH 110 IOJyYEHHUIO0 HOBOTO 3HAHUS, €r0
MHTEpHIPETalUU, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX y4E€OHBIX M HOBBIX
CUTyaIUsX.

K konny oOyueHus B 8 kJiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX TMOHATHI: aToM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, CMECh (OJHOpPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJEKYyJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JI0JIsl XMMUYECKOTO AJIeMEHTa
B COCIMHEHUHU, MOJSPHbIH 00BEM, OKCHUI, KHUCJIOTa, OCHOBaHHE, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKasl peaKIMs, KIacCU(PUKALIHS
pEeaKlMii: peakuuu COCIUHEHHUS, PEAKIMK Pa3JIOKEHUS, PEAKLIUN 3aAMEILICHUS, PEAKIINH
oOMeHa, 3K30- U 3HJOTEPMUUECKHE PEaKluy, TEIIOBOM 3(PPEKT peakuuu, iAPO aroma,
AJIEKTPOHHBIM CJIOM aroma, aroMHas OpOWTallb, paguyCc aToMa, XUMHYECKas CBS3b,
NOJIIpHAsE M HEMOJISIPHAs KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Js BewecTBa (IPOLIEHTHAs KOHIEHTpAlMs) B PacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUIA U IPUMEHSATH 3TU
NOHATUS TPU OMNMCAHUM BEIIECTB M MX IPEBpALICHUI; HCIOJIb30BATh XUMUYECKYIO

CUMBOJIMKY JJIs1 COCTaBjieHUs! (hOpMYJI BEIIECTB U
yYpaBHEHUN XMMHYECKUX pEaKIHil; ONpefensiTh BaJE€HTHOCTb aTOMOB 3JIEMEHTOB B

OMHAPHBIX COCAMHEHUAX, CTEIICHb
OKHUCJICHHSI 3JIEMEHTOB B OHMHApHBIX COEIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJIACcCy COeIMHEHUI 10 GopMyIiaM, BUJI XUMUYECKOHN CBS3U
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(KOBaJICHTHasi W HWOHHAsg) B HEOPraHUYECKUX COCAUHEHUSX; PACKPBIBATH CMBICI
[Tepnoanueckoro 3akona JI.1. MeHeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE TEPUOJIUYECCKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX D3JIEMEHTOB OT HX
nonoxkenusi B Ilepuoguyeckoid cuCTEME, 3aKOHOB COXPAHEHUSI MAcCChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHOMOJICKYJISIPHOTO YUEHHMS, 3aKOHa ABOTaIpO; OMHUCHIBATH U
XapakTepru3oBaTh Ta0IM4IHYI0 hopMmy Ilepuoandeckoit cucTeMsl
XUMUYECKUX D3JIEMEHTOB: Pa3jiyaTh MOHATHS «TrJaBHas moarpymma (A-rpynma)» u
«mmobounas moxrpynna (b-rpynma)», Mameie W OOJBINHE TIEPHOABI, COOTHOCHUTH
0003HaUYeHHUsA, KOTOpble UMeITCcs B Tabiuie «llepuognueckas cucTeMa XHUMHYECKUX
anemeHtoB .M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (CocTaB W 3apsa sjapa, oO0Iee 4YHCIO SJISKTPOHOB U
pacrpefieieHde WX IO JJICKTPOHHBIM CJI0sIM); KJIAaCCH(UIIMPOBATh XHUMHUYECKHE
3JIEMEHTBI, HEOPTAHUUECKHE BEIIECTRA,
XUMHYECKUE PEaKIrU (MO YMCIYy M COCTAaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3G (}eKTy); XapakTepru3oBaTh (OMHCHIBATH) OOINME XHMHYECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas OMNHUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIHK; IPOTHO3UPOBATh CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH TIPOTEKAHUS XHUMHYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa 1o (opmylie COSTUHEHHS, MAaCCOBYIO JOJIIO
BEIIECTBA B pPacTBOpE, IMPOBOJIUTH PACUYETHI MO YPAaBHEHUIO XMMHUYECKOW pEaKIUH;
MIPUMEHSITH OCHOBHBIC OTIEPAIIUH MBICITUTEIBHOMN AEATEILHOCTH — aHAJIU3 U CHHTE3,

CpaBHEHHUE, 00001IeHNE, CHCTEMAaTH3AIUIO, KJIacCU(UKAIHIO, BBISIBIICHHC
MPUYUHHOCIIEACTBEHHBIX CBSI3€M — ISl M3YYEHMS] CBOWCTB BEIIECTB U XMUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAy4YHbI€ METOJbl TO3HAHUS — HaONIOJACHUE, H3MEpEHue,
MOJICTUPOBaHUE, DKCIEPUMEHT (peajbHbIi M MBICICHHBIN); CJeA0BaTh MpaBUIaM
MOJIb30BAHUSI XUMUYECKOM MOCYA0H 1 1a00paTOPHBIM

obopynoBaHHEM, a TakKe MpaBWiaM OOpareHus ¢ BEMIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB MO MOJYYCHUIO U
coOupannio Ta3000pa3HbIX BEMIECTB (BOAOpOAA W KHUCJIOPOJA), TMPUTOTOBIECHUIO
pPacTBOPOB C OINPEICIEHHON MACCOBOM JIOJIEN PACTBOPEHHOIO BEIIECTBA, UIAHUPOBATH U
MPOBOJIUTh XMMHUYECKUE DKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB MIEIOYEH H
KHUCJIOT C TIOMOIIIBIO UHANKATOPOB (JTaKMyC, (peHoJI(PTaIenH, METUIIOPAHXK U IPyTHeE).

K konmy oOydenus B 9 kJjacce mpeaMETHBIC PE3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:
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PaCKpbIBaATh CMBICIT OCHOBHBIX XUMHWYCCKHUX MOHSITHUI; XUMHYECKUMN QJICMCHT, aTOM,
MOJICKYJIa, MOH, KaTUOH, aHNOH, IIPOCTOC BCIUICCTBO, CIIOKHOC BCIICCTBO, BAJICHTHOCTD,

AIEKTPOOTPULIATENBHOCTh, CTEIIEHb OKHCIICHUS, XMMHUYECKas PpEaKUHs, XUMUYECKas
CBsI3b, TEIUIOBOM 3(PPEKT peaxiu, MOJb, MOJSAPHBIA 00BEM, PacTBOP, IMEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOJIUTHYECKAass AUCCOLMAlUS, pPEaKlMd HWOHHOro oOMeHa,
KaTanu3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTHMblE pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJIOTPOIHUs, aM(OTEPHOCTb, XMUMHUYECKas CBsA3b (KOBaJEHTHas,
VWOHHAs, METAJUIMYECKasi), KpUCTAIUIMYECKas PElIETKA, KOPpPO3Us METaJIOB, CILIABBI,
CKOPOCTh XHMHYECKOW pEaKUHUH, NpeAcibHO pomyctumas KoHueHtpamus [IJIK
BEILECTBA; WJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWUMHUYECKHX IIOHATHH H
IPUMEHATHITH
NOHATUS IPU ONMCAHUM BEIIECTB M MX IPEBPALICHUI; HCIIONb30BAaTh XUMUYECKYIO

CUMBOJIMKY JJIs1 COCTaBJiIeHUsS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLHW; ONPENENSTh BAJCHTHOCTh M CTEIEHb OKHUCIICHHUS

XUMHUYECKUX DJIEMEHTOB
B COCIHHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K OIPEICIEHHOMY
KJIacCy coeAuHEHUM 1o ¢dopmyliaMm, BUJ XUMHYECKON CBSI3U (KOBAJICHTHasi, MOHHAS,
MeTaJJIMYecKasi) B HEOPraHUYECKUX COEIMHEHUSX, 3aps]] HMOHA 10 XUMHUYECKOU
dbopmye, XxapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEIMHEHUMW, THUII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOI'O BEIIECTBA;

packpbiBaTh  cMmbichn  llepumogmueckoro  3akona .M. MengeneeBa u
JEMOHCTPUPOBATH €r0 MOHMMAaHHUE: OMKCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO opMy
[lepporueckoil CUCTEMBI XMMHYECKUX OJJIEMEHTOB: pas3iMyaTh IIOHATHSA «TJIaBHas
noarpymnmna (A-rpynmna)» u «mnobounas noxarpynmna (b-rpymma)», maneie U OoJbIIHe
NEPHUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B NIEPUOIUYECKON TabnuIe, C
YHUCIIOBBIMHU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U
3apan Aapa, o0IIee YUCIOo 3IEKTPOHOB U paclpeeleHue X MO 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWMCTB JIEMEHTOB M UX COEIMHEHUN
B IIpe/eNIax MaJbIX IEPHUOJOB M IJIaBHBIX MOATPYII C Y4ETOM CTPOEHHS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMUYECKUE AIIEMEHTBI, HEOPraHUYECKHE BEILECTBA,
XUMUYECKHE peakuuu (10 YMCIy W COCTaBy YYacTBYIOIIMX B PEAKLUUHU BELIECTB, IO
TEIIOBOMY 3 (EKTy, M0 U3MEHEHHIO CTENEHEH OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W cHenudUuyueckre XHWMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILIECTB, MOATBEPAKAAsl ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIU; COCTABIATh YPaBHEHUS
ANEKTPOJIMTUYECKON TUCCOLMAIIMN KUCIIOT, IEJIOYEN U COJIEH, ITOIHBIE U COKPAILEHHbBIE
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ypaBHEHUSI pEaKIMii HWOHHOTO OOMEHa, ypaBHEHHUS pEaKIHi, IOATBEPKIAIONTNX
CYILIECTBOBAHME TE€HETHUYECKON CBSI3M MEX]y BeEIIeCTBAaMHU pPa3JIMYHBIX KJIACCOB;
PacCKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCca 3TUX PEAKIIHiL; MPOTrHO3UPOBATH CBOMCTBA BEIIECTB
B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTHU
NPOTEKaHUS XUMUYECKMX TMPEBpPAlCHUH B Pa3IUYHBIX YCIOBUSX; BBIYHUCIATH
OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOTO dJieMeHTa 1o ¢GopMylie COCAMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAWTH PACUETHI MO YPAaBHEHHUIO XHUMHUYECKOM peakiuu; coOIoaaTh
IIpaBuJa MOJb30BAHMS XUMHUECKOU MTOCYI0N M TaOOpaTOPHBIM
o0opymoBaHuEeM, a TakXe MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO U
CcOOMpaHUI0 Ta3000pa3HBIX BEHIECTB (aMMHUaKa W YIVIEKHUCIOrO Tas3a); MPOBOIUTH
peakiuy, MOATBEPKIAI0IINE KAUECTBEHHBIM COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATh
OTBITHBIM MYTEM XJIOPHU-, OPOMUJI-, HUOAU-, KapOOHAT-, pocdaT-, CHIIMKAT-, CyIbhat-,
TUAPOKCH]I-NOHBI, KATHOHBI aMMOHHUS M MOHBI H3YYCHHBIX METAJUIOB, PUCYTCTBYIOIIHIE
B BOJHBIX PacTBOpax HEOPTraHWYECKUX BEIECTB; MPUMEHSTh OCHOBHBIE OTEpaluu
MBICJTUTEILHON JIESITENBHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTH3AIIHIO, BBISBIICHUE PUIMHHO-CIIEACTBEHHBIX CBA3CH — JIJIs1 U3yYEHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEaKIUi, €CTeCTBEHHOHAyYHBbI€ METOJbl TO3HAHUS —
HaOI0ICHNE, U3MEPEHHE, MOJECIUPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).
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8 KVIACC
Haumenosaunue
No KomnuuectBO OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3liesioB U TeEM Conepxanue 00ydeHHs
n/m 4acoB 00yyJaroImuxcs

y4eOHOTO TIpeIMeTa

Paznen 1. IlepBoHayajibHble XMMHUYECKH

€ NIOHATHUHA

1.1 | Xumus — BaxxHas 5
0071aCcTh
€CTECTBO3HAHHUA U
MIPAKTUYECKON

ACATCIIBHOCTHU

YCJIOBCKA

[Ipenmer xumuu. Poiab XuMum B )KU3HU
4yenoBeka. XUMUS B CUCTEME HayK. Tema
u BemlectBa. Dusnyeckue CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSHUE
BemiecTB. IloHsATHE O METOAAX MO3HAHUS
B XUMMHU. UHCTHIC BEIIECTBA U CMECH.

CniocoOnlI pa3zjeneHust cMecei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOW MOCYJI0H, C
npaBuIamMu paboThl B JabOpaTOpUu U
npruemMamu oOpanieHus ¢
71a60paTOPHBIM 000PYAOBAHUEM.
dusndeckre CBOMCTBAa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIJIOB

H HCMCTAJJIOB.

PaCKpBIBaTB CMBICJI U3Yy4aCMBbIX TIOHSITUH.

PackpeIBaTh posib XUMHUU B IPUPOJIC U
KU3HH YE€JI0BEKa, €€ CBA3h C IPYTUMHU
HayKaMH.

PaznuyaTh 4ncThIC BEleCTBa M CMECH;
OJIHOPOJIHBIE ¥ HEOTHOPOIHBIE CMECH.
Paznuuate pusndeckre 1 XuMHUIECKUE
SIBJICHUS.

CrnenoBaTh aITOPUTMAM HCIIOIB30BAHHUS
IKCIIEPUMEHTAIILHBIX METOOB —
HAOJIIOICHHS ¥ OKCTICPUMEHTA.
HaGmronaTe 1 onmuchiBaTh OOBEKTHI TIPH
MIPOBEJACHUY IEMOHCTPALIUMN 1
71a060paTOPHBIX OMBITOB IO U3YYCHHIO
(U3UIECKUX CBOMCTB BEIIECTB,
CIIOCOOOB pa3/ICIICHUs CMECEH BEIIIECTB.
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CrniocoObl pa3zzenenus cMeceit
(bunpTpOBaHUE, BRIMTAPUBAHUE,
JTUCTUIUIALINSL, XpoMaTorpadus).

[TpoBOIUTH XUMHUYECKUH SKCIIEPUMEHT
IpU pa3[eeHu cMeceil (Ha mpuMepe
OYMCTKH MOBAPEHHOM COJIN) B XOJ€
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Jlabopamopnvie onvimol.:

N3yuyenue u onucanue Guanyeckux
CBOMCTB 00pa3LioB HEOPTraHUYECKUX
BEIIECTB.

N3yuyenue crnoco0oB pasjesieHus cMeceit
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomoi:

Ne 1. [IpaBuna pa®oTsl B 1ab0paTOpUu 1
npu€MbI 00paleHus ¢ Ja00PATOPHBIM
000py1I0BaHUEM.

No 2. Paznenenue cMmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOMU COJIN)

npakTrueckoit pabotel Ne 2. CnenoBath
paBUiIaM MOJb30BAHMS XUMHYECKOU
NOCYAOH U JIabopaTOPHBIM
000pyIO0BaHUEM, a TaK)Ke MpaBUIaM
oOpaInieHus: ¢ XuMHU4EeCKUMU
BEIIECTBAMU

B COOTBETCTBUH C UHCTPYKLHUEH TpHU
BBITIOJTHEHUH MTPAKTUIECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyTHIE
IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha nHQOpMAINIO U3 yUeOHUKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICII0JIB30BATh N3YYEHHBIN ITOHSITUWHBIN
anmnapar Kypca XuMuu
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1.2.

BemectBa n
XUMHUYECKUE

peakIuu

15

ATOMBI U MOJIEKYJIbL. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocThie U CinoHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHHUE.

Xumudeckas  ¢dopmyna. BaneHTHOCTH
aTOMOB XMMUYECKUX JIEMEHTOB.

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
OTtHOCHTENBHAS aTOMHAs Macca.
OTHOCHUTENIBHAST MOJIEKYJISIpHAs Macca.
MaccoBas 10311 XUMHAYECKOTO JJIEMEHTA
B COCIMHECHUH.

Onpenenars NPU3HAKKA XUMHUYECKUX
pEeaKIHii, yCIOBUS UX TPOTEKAHUS.
OOBACHATH CYyIIHOCTh (PU3UUECKUX U
XUMUYECKHUX SIBJIEHUI C TOYKU 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KrnaccudunupoBaTs XuMuyeckue
peakuuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yrommxcs
BEIIICCTB).

CocraBnsaTh (hopmysibl OMHAPHBIX
BEILECTB 110 BAJICHTHOCTH U ONPEIECIATh
BaJICHTHOCTb MO (pOpMyJiaM BELIECTB.
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KommuectBo BemecTa. Monbs. Mossipaas
Macca. BzauMoCBs3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHULL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEMHECHUM.

Du3NYeCKue U XUMUUECKUE SBICHUS.
Xumuyeckasi peakius 1 €€ Mpu3HaKu.
3aKOH COXPAaHEHUSI MACChI BEIIECTB.
XHUMUYECKUE YPaBHEHUS.
Knaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, pas3ioKEHUs, 3aMEIIECHUSI,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJUIOB U
HEMETAILJIOB.

OOpa3sIibl BEmecTB KOJTUYECTBOM 1 MOJIb.
dusnueckue siBiaeHUs (IJIaBJICHHUE
BOCKa, TasiHUE JIbJla, paCTUpPaHuE caxapa
B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BOJIbI).

XuMudeckue siBJieHust (ropeHue

CBEYH, NPOKAIIMBAHUE METHOU

PaccraBnsaTs ko3 puirieHTs B
YPaBHEHHSIX XUMHYECKUX PEAKIIH.
HabaronaTh M OIKUCHIBATE OOBEKTHI

IIpU TIPOBEJCHUN JEMOHCTPALIUM U
71a00paTOPHBIX OTBITOB.

[IpoBoauTh BBIUKCICHUS MO (GopMyIaM
XUMUYCCKUX COCTUHEHUN U YPaBHEHUSAM
XUMHUYECKUX PEaKIUH.

[IpuMeHATh €CTECTBEHHO- HAy4YHbIE
METO/Ibl TO3HAHUS (B TOM UHKCIIe
HaOJII0/ICHKHE, MOJICTTUPOBAHNUE,
JKCIIEPUMEHT U OCHOBHBIE ONIEPALIMU
MBICIIATEJILHOMN IE€ATEIEHOCTH
(cpaBHeHuUe, KiaccudUKaIius)
BricTpauBath pa3BépHyTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha uH(GOpPMAINIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICIIOJIB30BATh N3YyYEHHBIN ITOHSITUNHBIN
anmapar Kypca XuMuu
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MIPOBOJIOKH, B3aUMO/JICCTBUE COMBI
WU MeJla C COJITHOM KHCIIOTOM).
Hab6nronenue npu3HakoB MPOTEKAHUS
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XUMHYECKUX peakiuii (pa3iokeHne
caxapa, B3aUMOJICIICTBHE CEpHOU
KHUCJIOTHI C XJIOPUJIOM Oapusi, MOTydeHue
U pasnokenue ruapokcuaa meau (1)
NP HarpeBaHUU, B3aUMOICHCTBHE
*Kenesa ¢ pactBopoM coiu meau (I1).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

Jlabopamophvie onvimol.:

Co3nganne MoAenen MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Onucanne  QU3MUECKUX  CBOICTB
00pa3IioB HEOPraHMIECKUX BEIIESCTB —
METaJUIOB ¥ HEMETAJIIOB.
Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMHUYCCKUX
(ropeHue cBeud, MpOKAITMBAHUE MEIHOU
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue npu3HaKkoB
MPOTEKAHUSI XHMHYCCKUX PEaKIIHH
Pa3HBIX THITOB.

Buvluucnenus: 0OTHOCUTENEHON
MOJIEKYJIIPHOM MacChl BEIIECTB,
MOJISIPHOH MaccChl, MacChl BEIIECTB,
MacChl ¥ KOJIMYECTBA BEIIECTBA;
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MacCCOBOM J0JIM XUMHUYECKOTO JIEMEHTa
1o ¢hopmyJie COeTUHECHHUS;
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M0 YPaBHEHUSIM XUMHUYECKUX
peaKIMii: KOJIM4ecTBa, MacChl
BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, MAacCE PEAreHTOB WU
MPOJIYKTOB PeaKuu

Hroro o pazneny

20

Pa3znen 2. BaxkHeiue npeacTaBUTeJ Il HEOPraHMYeCKUX BellecTB
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2.1

Bosznyx. Kucnopo.

IHousTue
00 okcHumax

Boznyx — cmech razoB. CoctaB Bo3yxa.
Kucnopon — anemMeHT u nmpocToe
BelecTBo. Haxoxaenue kuciaopona B
npupoe, GU3NIECKre U XUMUICCKUC
CBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Tpumenenue kucnopoaa. Criocoosl
MOJIYYeHHS KUCTIOpO/Ia B TAOOpaTOpUU U
MpoMBIIUIEHHOCTU. KpyroBopot
Kucaopoaa B mpupoze. O30H —
AUTOTpOIHAs MOAUDUKALIMS KACTIOPO/a.
TennoBoi 3¢ (PexT XUMUIECKOM
pEeaKIny, TEPMOXUMHUUYECKHIE YPAaBHEHUS,
DK30- U DHJIOTEPMHYCCKHUE PEAKITUH.
TomuBo: yroias U MeTaH. 3arps3HeHue
BO3/lyXa, YCHWJICHHE MTAPHUKOBOTO
adekra, pa3pylieHrue 030HOBOTO CIIOS.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE omnpenesieHue coiepKaHus

KHCIIOPOJa B BO3/IyX€
[Tomy4yenue, cobupanue, pacro3HaBaHHe

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEIECTB,
MOJIEKYJISIPHBIX YpaBHEHUMN
XUMHAYECKUX PEAKIHUN C yH4aCTUEM
KHcIopoa. XapaKTepru3oBaTh
(omMCBIBaTBH) COCTaB BO3/yXa,
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
KHCJIOPOJIa, CIIOCOOBI €0 MOJTYUYEHUSI,
IpUMEHEHUE U 3HAYCHUE B MPUPOJIC U
XKU3HH yejoBeka. CpaBHUBAThH PEaKITUU
TOPEHUS U MEJUICHHOT'O OKHCIICHUSI.
OOBICHATH CYIIHOCTD IKOJIOTHICCKUX
po0sIeM, CBSI3aHHBIX C 3arpSI3HEHUEM
BO3IyXa.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUU XUMHYECKOU ITOCYIBI U
000pyI0BaHUS, a TAKKE IIPaBUIIaM
oOparieHus C TOPIOYMMU BEIIECTBAMHU.
[TnanupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHUE dKCTIEPUMEHTHI,
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2.2

Bonopoxn. Ilonsarue
0 KHCJIOTaxX M COJISIX

Bonopon — 3nemMeHT u mpocToe
BelecTBo. HaxoxkaeHune Bogopona B
npupojie, GU3NYECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nonyuyeHust. Kucmorel u comnu.
Momnsipabiii 00bEM razoB. Pacuérel mo
XUMHYECKUM YPABHEHUSM.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
[Tonyuenne, coOupanue u

PackpbIBaTh CMBICI N3y9aeMbIX MTOHSATHIA
Y IPUMEHSTh TH IOHSATHS MTPU OTIHCAHHUH
CBOWCTB BEIIECTB U MX MPEBPAIICHU.
XapaxkTepu3oBaTh (OMKUCHIBATH)
dusznyecKkue 1 XUMUIECKHE CBOMCTBA
BOJIOPO/a, CITIOCOOBI €r0 TOTyUYeHHUS,
IpUMEHEHHE.

Cobupatb npubop I NOTyYEHUs
BOJIOpOA.

Hcnonn3oBath XUMHUUYCCKYIO CHMBOJIUKY
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pacrno3HaBaHue BOJIOPOa.
B3aumopeiicTBue BOAOpPOJIa C OKCHUAOM

menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuEe KUCIOT ¢ METAJIIaMHU.
llpakmuueckas paboma.

No 4. Tlonnyyenue u cobupanue Bogopo/a,
V3y4YE€HUE €TI0 CBOMCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIIEeCTBa ra3a

M0 €ro HU3BECTHOMY KOJIUYECTBY
BEII[ECTBA U O0BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIIICHUHN
ra3oB

JUISL  COCTaBJICHUS (OpPMYJI BEIECTB,
MOJICKYJIIPHBIX YPaBHECHUN XUMHUYECKHIX
BOJIOPO/IA.
BBIYucIsSTE MOJIIPHYIO Maccy BEIIECTB;
00bEéM Trasa,

peakuui ¢ y4acTHEM
KOJIMYECTBO BEIIECTBA,
MaccCy BEIIEeCTBa;
[TpoBOUTH pacdETHI IO YPaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00bEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIH TIPOAYKTOB PEAKITHH.

Crnenosarth npaBuaaM 0€30MacHOM
paboThI B 1aOOPATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MOCYIbl U
000pyI0BaHUs, a TAKKe MpaBUiiaM
oOparieHus ¢ TOproYNMH BEIIECTBAMU B
OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
IPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
MIPOBOJIUTH HAOIIOJIEHUS, JIeTIaTh

BBIBOJIBI TIO pe3yiIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpynmrme
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2.3

Bopna.
PactBopsI.
[Tonstue 006
OCHOBaHUAX

duznueckue cBoiicTBa BOoAbl. Boga kak
pacTBOpUTENb. XUMUYECKAE CBOMCTBA
BOJIBI.

OcHoBaHUAI.

PackpbiBaTh CMBICT M3y4aeMBbIX MTOHATUH
Y IPUMEHATH THU MOHITUS IPU ONUCAHUN
CBOMCTB BEIIECTB U UX MPEBPAICHUI.
XapakTepusoBaTh (PU3NYECKUE U
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PactBopsl. Poibs pacTBOpPOB B Ipupoie U
B JKM3HM 4eJIoBeKa. KpyroBopor BoJibl B
npupojie. 3arpsi3HEHUE TPUPOTHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJ.
HacpimeHHbIe 1 HEHACHIIICHHBIE
pacTtBOpbL. PacTBOpHMOCTH BEHIECTB B
BoJie. MaccoBas 1101 BelllecTBa B
pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BELIECTB C pa3IMYHOM
PacTBOPUMOCTBHIO.
B3aumogernictBue BOAbI C  MeETaIaMU
(HaTpUeM U KaJIbLIUEM).

HccnenoBanre pacTBOPOB KUCIIOT U
1IeJI04Yel ¢ MOMOIIBIO UHAUKATOPOB.

JlabopamopHwie onvimul
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOPpOB  C
ONPEAEIEHHON MacCOBOW JOJEH
PAacCTBOPEHHOIO BEIIECTBA.

lIpakmuueckas paboma

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MPOIIeCccax.
CocTaBisiTh ypaBHEHHS] XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
poOJieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOAHBIX BOJI, CIIOCOOBI OYUCTKU
BOJIbI OT IIPUMECE, MEPBI 110 OXPAHE BOJI
OT 3arpsi3HEHUSL.

[InaHupoBaTh M OCYIIECTBIATh Ha
IPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBO/IbI 10 PE3yJIbTaTaM dKCIIEPUMEHTA
IIpU TIPOBEACHUH JTAaOOPATOPHBIX OMBITOB
U TIPAKTUYECKOM pabOTHI.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1abopaTopuu npu
UCIIOJIb30BaHUN XUMUUYECKOMN MOCY/IbI U
000pyI0BaHUS.

[IpoBOINUTH BEIYUCIICHUS C TPUMEHEHUEM
MOHSATUSI «MAacCcoBasi JOJISI BEIIECTBA B
pacTBope».

BricTpanBaTh pa3BEpHyTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C OITIOPOU
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Ne 5. IIpuroroBnenue pacTBOpOB
C OIPEICIEHHON MacCCOBOM J10JIEN
PacTBOPEHHOI'O BEIECTBA.

Ha nHMOPMAITHIO U3 YICOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
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Buiuucnenus: ¢ ICOIb30BaHUEM
IIOHATHA «KMaAaCCOBasd J0JIA BCIICCTBA B
pacTBOpPCH

MCTIOJIb30BAaTh U3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XUMuu
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2.4

OCHOBHBIC KJIaCChI
HCOPIraHN4ICCKUX

COEeIMHEHUN

11

Knaccudukanus HeopraHuyeckux
coequHennit. Okcunel. Knaccudukanus
OKCHUJIOB: coJieo0pa3ytomire (OCHOBHEIE,
KHUCJIOTHBIC, aM(pOTEPHBIC) U
HecosieoOpasyromue. HoMeHnkmarypa
OKCUJI0B. DU3UYECKHE U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.
OcHoBanusi. Kiaccudukanys OCHOBaHUM:
IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknartypa ocHoBaHui. Ousnyueckue
Y XMMHUYECKUE CBOKCTBA OCHOBAHUM.
[Tosryuenre ocHOBaHMU.

Kucnotsl. Knaccuduxaius Kucior.
Homenknatypa kucnor. dusnyeckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOoCcTH MeTasuioB H.H. bekerosa.
[lony4yeHne KUCIIOT.

Conn. Homenknarypa COJIEH.
Pu3nyecKkrne U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.

['eneTnyeckass CBA3b MEXKIY Kiaccamu
HEOPraHUYECKUX COCIMHEHUI.
Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

KnaccudunuposaTs nuzyuaemolie
BEIIIECTBA 10 COCTaBY M CBOMCTBaM.
CocTaBnarb (popMyIbl OKCHIOB,
KHCJIOT, OCHOBaHUM, COJIeH U Ha3bIBATh
UX T0 MEXJIYHapOJHOW HOMEHKJIATYpE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIIMX XMMHYECKUX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYII BEMIECTB, K
KOTOPBIM OHH OTHOCSITCS.

CoCTaBIATh MOJICKYJISIPHBIE YPAaBHCHHUSI
peaKIuii, HUTFOCTPUPYIOITUX
XAMHUYECKHE CBOMCTBA M CITOCOOBI
TIOJTYYCHHUS BEIIECCTB N3YICHHBIX
KJIACCOB/TPYIIII, a TAKKE
TOITBEPIKIAIONTUX TEHETHIECKYIO
B3aHMOCBSI3b MEXKIY HUMH.
[Tpon3BOANTH BEIYUCICHUS 10
YPaBHCHUSM XUMHUYECCKUX PEAKITHH.
[InaHupoBaTh M OCYIIECTBISATh Ha
IPAKTUKE XUMHUYECKHE SKCTICPUMECHTHI,
MIPOBOJIUTH HAOIIOJIEHUS, JIeTIaTh
BBIBOJIBI TIO pe3yiIbTaTaM IKCIIEPUMEHTA
IIPY MPOBEJICHUH JTA0OPATOPHBIX OIBITOB
U TIPAKTHYECKUX
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OGpasubl  HEOPraHMYECKUX  BEIIECTB | paboT.
Pa3IMYHBIX KJIACCOB. Cnenosats npaBuaam

OnBbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE OesonacHoii paboThI B
CBOMCTBA  KJIACCOB  HEOPraHUYECKHX J1abopaTopuu mpu

BEIIICCTB. VCTIOJIb30BAHUH XUMHUYECKON
JlabopamopHhvie onvimol IIOCY/Ibl K 00OPYIOBAHHS.

OrnpenesieHue pacTBOPOB KUCIIOT U BeicTpanBath pa3sBEpHyThIE

IeI0YeH ¢ TIOMOIIBI0 HHIHKATOPOB. MACHbMEHHBIE U YCTHBIE OTBETHI C OMIOPOU

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
MCTIOJIb30BAaTh N3YUYCHHBIA IOHATUWHBIN
arnmapar Kypca XUMUuu

N3yueHune B3auMOJEHCTBHS KUCIIOT C
METaJUIaMU, PEAKIINN HEUTPATA3ALINH.
BzaumopericTBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Meau (II).
[Tomy4yeHne HEPACTBOPUMBIX OCHOBAHUH.
BriTecHeHre 0THOTO MeTailjIa IPyrum
13 pacTBOpa COJIU.

Ilpaxmuuecxas paboma

Ne 6. Pemenue skciepuMeHTalIbHbBIX
3aj1a4 o TeMe «BakHelmme Kiacchl
HEOPraHUYECKUX COCTMHECHUIN.

Buviuucnenus:

[0 YpaBHEHUSAM XUMHYECKON PEaKIUu:
KOJIMYECTBA BEIIECTBa, 00BEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB WIH
MPOJYKTOB PEAKIIUU
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Hroro mo pazneny: 30

Pa3znen 3. Ilepnoanuecknii 3axon u [lepnoanyeckas cucrema xumnueckux 3j1eMenToB Jl. U. MenneneeBa. Ctpoenue
aToMOB. XMMHYeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKIIMU
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3.1

[lepunonnueckuii
3aKOH U
[lepnonnyeckas
cHCTEMa
XUMHUYECKHUX

sanemenToB /I. U.

Mengeneena.
Ctpoenue atoma

[lepBbie MOMBITKY KiIaccuuKaum
XUMHYECKUX 3JIeMEHTOB. [loHsATHE ©
IPYIIAaX CXOAHBIX AJIEMEHTOB
(LIETTOYHBIE U IIETOYHO3EMEIIbHbBIE
MeTaJllbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
IIepronnueckuil 3aKOH.

[leproauyeckas cucreMa XUMUYECKHUX
DIIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOAHAST (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.1. Menneneesa. [lepronsl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA
Y TPYIIIHI AJIEMEHTA.

Ctpoenue artomoB. CoCTaB aTOMHBIX
saaep. Mzotonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHUYECKUX 3JIEMEHTOB
ITeprnoanueckoi CHCTEMBI

AWM. MeHnngeneea.  XapakTepuCTHKA
XUMHYECKOTO AJIEMEHTA

[0 €ro IojoxeHuw B llepuoanueckon

cucreme JI.1. Menpaeneena.

PackpbIBaTh CMBICT IEPUOANUECKOTO
3aKOHa.

OnuchIBaTh CTPOCHUE TAOTHITHI
«llepuoanueckas cucTeMa XUMHYECKUX
aneMmeHTOB .M. MennaeneeBay.
MonennpoBaTh CTpPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEU U
IIOAYPOBHEW IIPU ITOMOILIY PUCYHKOB,
AJIEKTPOHHBIX KOH(pUrypaui u
AJIEKTPOHHO- Tpaduyeckux Gopmyi.
[TosicHATh pU3NYECKUIA CMBICT
MOPSAIKOBOIO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.
XapakTepu30BaTh XUMUYECKHE
AJIEMEHTHI IEPBBIX TPEX MEPUOJIOB,
KaJIui, KaJIbLIMH U UX COCIUHEHUS T10
nonoxxeHuto B [lepuogmueckoit cucreme
JI.1. Menpaeneena.

OOBICHATH 001IIME 3aKOHOMEPHOCTH B
V3MEHEHUH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB (U3MEHEHHE PAJInYCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COCUHEHUI B
npeeax MaJbIX MIEPUOJIOB U TJIABHBIX
MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;
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3aKOHOMEPHOCTHU W3MEHEHHUS painyca

45



denepanpHas padbouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbI YPOBEHD )

aTOMOB XUMHWYCCKHUX 3JICMCHTOB,

MCTANIMYCCKUX U HCMCTAJINIMYCCKHUX

CBOMCTB II0 IpyNIaM U MepruoaaM.

3nauenue [lepuoauueckoro 3akoHa u

[Tepronnyeckoil CUCTEMBI
XUMHYECKUX IEMEHTOB IS
pa3BUTHs HAYKU U npakTuku. [[.H.

MenzeneeB — y4€HbIA U TPAKIAHUH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:
BzaumopericTtBue ruipokcuia
IIUHKA C PacTBOpPaMH KUCJIOT U
uienovei. MoaenupoBaHue
CTPOCHHSI MOJIEKYJ MPU MOMOIIHU
PHUCYHKOB, MOJICJIEH, DJIEKTPOHHBIX
U CTPYKTYPHBIX (hOpMYI.
Ta6nuna «llepuoanueckast
CHCTEeMa XUMHUYECKHUX DJICMCHTOB
JI.1. MenneneeBay.

Jlabopamophvie onvimoi
O3HakomileHHE ¢ 00pa3lamMu
METaJIJIOB U HEMETAIJIOB

YyacTBOBaTh B COBMECTHOU
paboTe B mape Wiy rpylIe.
BricTpanBaTh pa3BEpHyTHIE
IIICBMEHHBIE U YCTHBIE OTBETHI C
ONopoi Ha MH(POPMALIUIO U3
yueOHUKa U IPYTUX UCTOUYHUKOB,
B TOM uHciie lHTepHeTa
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3.2

XuMudeckas CBSI3b.
OKHCIUTETFHOBOCCTAHOBUTEILHBIC
peakIuu

Xumuueckas cBsi3b. KoBaneHTHas
(TmoJisipHAast ¥ HEMOJISIPHAS) CBSA3b.
DIEeKTPOOTPUIIATEEHOCTD
XUMHUYECKUX 3JIeMeHTOB. MloHHas
cBs3b. CTEreHb OKUCTICHUS.
OKucIUTEIHHO-
BOCCTAaHOBUTEIIHHBIC
[Tpoueccnr

pEaKIIHH.

PackpbiBaThb CMBICT H3y4aeMbIX
MMOHSTHM. Onpenensite BU]I

XUMHYECKOM CBS3U B COCIUHCHHUU.

MopnenupoBatb CTPOECHHUE
MOJIEKYI opy  MOMOIIHU
PHUCYHKOB, MOJIETIEH,

JIGKTPOHHBIX M CTPYKTYPHBIX
dbopmy.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKHCIUTETN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3yUYCHHE
00pa3IioB BEIIECTB METAUIOB U
HEMETaJUIOB, B3aUMOJICCTBHE
THIPOKCHIA IUHKA C PACTBOPAMH KHCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTFOCTPUPYIOLIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COeAUHEHNS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHl, WILTIOCTPUPYIOIINE IPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIs1 cocTaBlieHUs hOpMyJT BEIIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
Onpenensite CTENeHb OKUCICHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 opMyJiaM U
COCTaBIIATH (OPMYJIIbI OMHAPHBIX
COE€IMHEHUH 10 CTECHU OKHUCIICHUSI
aTOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEID U
BOCCTAHOBUTEIL. PaccTaBisITh
KO2(PPHUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oajanca.

HaOmromaTh XUMHUYECKHE OIBITHI 110
IJIaHy, aHAUTM3UPOBATh U JI€JIaTh
BBIBOJIBI.

Ucnonw3oBate UKT mis co3manus
MOJIEJIEN, MOATOTOBKHU NIPE3EHTALIUM,
JIOKJIAJIOB 1O TEME.

BricTpanBaTh pa3BEPHYTHIE MNCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
UHpOpPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHHMKOB, B TOM unciie IuTepHera

Hroro no paszneny

15

PesepBHOe Bpems
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y4eOHOr0 MpeAMeTa

OBIIEE YHCJIO YACOB 68
I10 ITPOI'PAMME
9 KJIACC
HanmenoBanune
No KommuecTBo OCHOBHBIE BUIBI A€ITEILHOCTH
paszeiioB U TEM Conepxxanue 00ydeHHs
/o JacoB 00yJaromMXxcs

Paznen 1. BemecTBO U XMMHYECKHE PeaKIIMU
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1.1

[ToBTOpEHUE 151
yrayOJjeHue 3HaHu!
OCHOBHBIX pa3/IeJIOB
Kypca 8 kiacca

[lepnoauyeckuii 3aK0H.

IIepnonnueckas cucTeMa XUMUYECKUX
anemenToB /.M. MeHaeneena.

CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOIOB,
KaJIusl, KaJIbLWS U UX COCAUHEHUN B
COOTBETCTBUM C MOJIOKEHUEM
JJIEMEHTOB

B [leproanueckoil CUCTEME U CTPOCHHUEM

HX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUYECKOM
CBsI3U. THUIBI KPUCTAITNYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUIA XUMHUYECKON CBA3U.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUYECKNE
CBOMCTBA BEILIECTB, OTHOCSIIUXCS K
pPa3IMYHBIM KJ1acCaM HEOPTaHUYECKUX
COCJIMHCHUM, TeHETUYECKas CBSI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKHUE IIEMEHTHI
MIEPBBIX TPEX MEPUOJOB, KAIHS U KaIbLIHS
10 UX NoJI0KEHUI0 B [lepruoanueckon
cucreme /1. 1. Menneneena.
KnaccudummpoBats 1 Ha3bpIBaThH
HEOPTaHUYECKHUE BEUIECTBA N3YYEHHBIX
KJIACCOB.

OnuceiBaTh oO01ue XUMHYECKUE
CBOMCTBA BEIIECTB PA3JINYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEpPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUUYECKUX
peaKuuil.

OnpenensiTe BUJ XUMHYECKOHN CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEIIECTBA.

[TIporno3upoBaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT X CTPOCHMUSI.
BricTtpauBaTh pa3BEpHyTHIE
MUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha HMOPMAITHIO U3 YICOHHUKA U
CIIPABOYHBIX MaTEpPUAJIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm: WCMOJIb30BaTh U3YYEHHBIN MOHSATUNHBIN
Jlemoncmpayuu: 03HAKOMIIEHUE C alrapar Kypca XuMun

MOJENSMHU KPUCTATNINYECKUX
PEUIETOK HEOPTraHUYECKUX BEUIECTB —
METaJIJIOB M HEMETaJIOB (Tpaduta u
anMasa), CJII0KHBIX BEIIECTB (XJIopuaa
HaTpHs)
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1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHX
peaKuuit

Knaccudukanus XuMu4ecknx peaxiun
10 Pa3JIMYHBIM MpU3HAKaM (10 YKCTTY U
COCTaBYy YYaCTBYIOIINX B PEAKITHH
BEILIECTB, 0 TEIIOBOMY A PeKTy, 1o
W3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB, TI0
00paTUMOCTH, 10 y4aCTHUIO
KaTajauzaTopa). IK30- 1
AHIOTEPMUYECKUE PEAKIIUH,
TepMOXUMUYECKHE ypaBHeHUs. [loHsTHE
0 CKOPOCTH XUMHUUYECKOU PEaKIIUH.
[Tonsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSX.
[ToHsiTHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusix. [lonsarue o
kartanuse. [londatue o xuMuueckoM
paBHOBecun. DaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKOHN PEaKITuu 1
MOJIOKEHUE XUMHUUYECKOTO PAaBHOBECHSI.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC

PackppIBaTh CMBICIT N3y4aeMbIX MTOHSATHI
Y IPUMEHSATH 3TH NOHATHSI IPYU OITMCAHUU
CBONCTB BELIECTB U UX MPEBPAILCHUN.
KnaccuduimpoBatbh XuMuyeckue
pPEaKIUU 0 PA3IUYHBIM PU3HAKAM.
VYcTanaBnuBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKOM PEAKIMU OT PA3ITUYHBIX
(bakTopoB.

[Iporao3npoBaTh BO3MOXKHOCTH
IIPOTEKaHUS XUMUYECKUX

IIPEBPAILECHUN B Pa3JIMYHBIX YCIOBUSX.
Onpenensite OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBnsATh 31EKTPOHHBIN OallaHC
pEaKInH.

[Ipou3BOAUTH BBIUMCIEHUS O
XUMUYECKUM YPABHEHUSIM.

VYyacTBOBaTh B COBMECTHOM

paboTe B mape Wiu rpytire.

BricTtpauBaTh pa3BEpHYTHIE IMCbMEHHBIE
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peaKIuu, dJIEKTPOHHBIN OaiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU
peakuun. CocTaBlieHUE ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLuii ¢ UCIOIb30BAHUEM METO/A
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON PEAKINU OT BO3IAECHUCTBUSA
pa3IuYHbIX (PAKTOPOB.

OMNBITHI, WITIOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHMSI, COSTUHEHUS ).

Boiuucnenusi:  KOIMYECTBa BEIICCTBA,
o0béMa W MacChl PEareHTOB WJIH
MIPOAYKTOB 1o ypaBHEHUSM

XUMHMYECKUX peaKui

U YCTHBIE OTBETBI C ONOpPOM  Ha
uHpopManuo U3 ydyeOHHKA W
CIpPaBOYHBIX MAaTEpUajoB, TPaAMOTHO

VCIIOJIb30BaTh U3YYEHHBIN TOHATHUHBIN
anmapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOLIHAITHS.
XUMHYECKHUE
peaknuu B
pacTBopax

Teopust AIEKTPOIUTUYECKOU
JIACCOIUALINU. DJICKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHWOHBL.
MexaHu3M JUCCOIMAIIM BEIIECTB C
pPa3JIUYHBIMU BUJIAMU XUMHYECKOM
cBs3u. CTeneHb JUCCOITUAIIHH.
CuIibHBIC U CITa0bIE AJIEKTPOJIHTHI.
Peaknmmn nonnoro oomMena. Y cioBust

PackpbIBaTh CMBICT H3y4aeMbIX TOHSATHH,
a TaKk)Ke CMBICIT TEOpUHU
AJIEKTPOIUTUYECKON TUCCOLUALIIH.
OOBACHATD IPUUMHBI
AIIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, pa3inyaTh c1a0ble U CUIIbHBIC
AJIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOLUALIUU
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MIPOTEKAaHMS peaKIMii HOHHOTO 0OMEHa,
MIOJTHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHUSs peakiuii. CBOMCTBA KUCIOT,
OCHOBAHUU U COJIEN B CBETE
peACTaBICHUM 00 AJIEKTPOIUTHICCKOM
nucconyanui. KauecTBeHHbIE peakInu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue

AIEKTPONPOBOHOCTH PACTBOPOB
BEILIECTB, MpoLiecca TUCCOLAIUN
KHCJIOT, IIeJ0Yed U CoJIeH

(BO3MOXXHO HCIIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

OnbIThI, WILTIOCTPUPYIOIINE TPU3HAKU
IPOTEKaHUs peaKMii HOHHOTO OOMeHa
(oO6pazoBanue ocajsika, BbIJICJICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacrio3naBanue HEOpraHM4YECKUX
BEILIECTB C TOMOIIbIO KaU€CTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHhwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax

KHCJIOT, IIEJIOYeHd U COJICH, MOJHBIE MU
COKpalI€HHbIE  HMOHHBIE  YpaBHEHHS
XUMUYECKUX PEAKIUA HOHHOTO 0OMEHa,
KpAaTKUE HOHHBIE YPaBHEHMS IMPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMHUECKHE
CBOMCTBA BEILIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOIUTHIECKON
JIMCCOLUALINY; TTIOATBEPKAATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUAX PEAKIIHM.
Pemiats 3kcriepuMeHTaIbHBIE 33a41

10 TEME.

[InanupoBath u OCYILIECTBIIATh  Ha
MPAKTUKE XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHMUS, I€TIaTh BBIBOJIbI
0 pe3ysibTaTaM »JKCHEPUMEHTa MpHU
MPOBEJICHUNU JTA0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldoT.

CrnenoBath npaBuiaM 0€30MMacHOM
paboThI B JTa0OPATOPHUH TTPH
MCIIOJIb30BaHUN XUMUYECKON MOCY/IbI U
o0opyIoBaHUSI.

[IpoBOAUTE BHIYUCIIEHUS 10 XUMUYECKUM

YPaBHEHHUSIM.
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ANIEKTPOJIUTOB (¢ 00pa3oBaHUEM OCAIKa,
BbIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).

IIpaxmuueckas paboma:

Y4acTBOBaTh B COBMECTHOM paboTe
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No 1. Pemenue »sKcCHepUMEHTANIbHBIX | B TIApe WM TPYIIIIE.
3a/1a4 1O TEME. BricTpanBath pa3BEpHYyTHIC
Boluucnenus: 0 ypaBHEHHM MMCbMEHHBIC U YCTHBIE OTBETHI C OTIOPOM
XUMHUYECKUX PEAKIUn Ha MH(pOPMALHIO 13 yICOHNKA U IPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
Nutepnera
Wroro no pazneny 17

Pa3pen 2. HemeTasibl M HX COeTMHEHUSA
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2.1

OOmas
XapaKTEPUCTHUKA
XUMHUYECKHUX
DJIEMEHTOB
VIIA-rpymnmst.
I'anorensl

OO6mrast xapaKTepUCTHKA TAJIOTCHOB.
Oco00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
Crtpoenue u pu3nIecKre CBOWCTBA
IIPOCTBIX BEIIECTB — raJOT€HOB.
XUMHYECKHE CBOMCTBA HA IPUMEPE
xJjiopa (B3auMOJIeCTBHUE C METaJllaMH,
HEMeTaJUIaMU, IIEJI0YaMHu ).
XinopoBogopoa. ConsiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpuMeHeHue. JlencTBue xaopa u
XJIOPOBOAOPOJA HA OPTaHU3M YEIOBEKA.
Baxueimme x10puasl 1 UX HAX0XKICHUE

B TIPUPO/IC.
Xumuueckuii IKCnepuMeHm:

Jlemoucmpayuu.

OnBIThI, OTpaXkaromye GU3NIECKUE U
XHMHYECKHE CBOMCTBA TAJIOTEHOB U UX
COoeMHEHUH (BO3MOYKHO MCIIOIb30BaHUE

OOBACHATH 001THE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB HEMETAJIOB U UX
COEJIMHEHUM B Mpeiesiax MaablX
MEPUOJIOB U TJIABHBIX MOATPYIIIT
[Tepuonnyueckoi CHCTEMBI XUMUYECKHIX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKHE CBONCTBA MTPOCTHIX
BEILIECTB TaJIOTEHOB (Ha MPUMEpE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYeHUs], IPUMEHEHHUE U 3HAYCHHE B
MIPUPOJIC U JKU3HH YEIIOBEKA.

OnpenensaTh XJI0pUA-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMUYECKUE IKCTICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI 110 pE3yJibTaTaM
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BUJICOMATEPUAJIOB).
O3zHakomIieHHE ¢ 00pa3laMu XJIOPUIOB

(raJIoreHuI0B).

Jlabopamopmbwiii onvim:

N3ydenue CBOMCTB COISTHOMN

KUCIOTHI. [IpoBeieHne KaueCTBEHHBIX
peaKUMil Ha XJIOPUA-UOHBI.
IIpakmuueckas paboma

No 2: TlomydyeHue COJITHOM KHCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Buiuucnenus: 1(¢] YPaBHEHUAM

XUMUYCCKUX PEaKIWid, €CIIH OJIWH W3
peareHTOB JiaH B U30BITKE

IKCIIEPUMEHTA npu MIPOBEICHHUH
71a00pPaTOPHBIX OTIBITOB U TIPAKTHIECKUX
paborT.

CrnenoBaTh npaBuIIaM

Oe3omacHol paboThHI B

nabopaTopuu TpH

WCITOJIP30BAaHUN XHMHYECKOM

HoCyZbl U 000pYyIOBaHUS.

BricTpanBath pa3BEpHYyTHIC
MMMCEMEHHBIC ¥ YCTHBIEC OTBETHI C OTIOPOM
Ha uHMOPMAIUIO U3 YICOHHKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
HCIOJIb30BaTh U3YYEHHBIN MOHATUWHBIN
ammapar Kypca XuMUH

59



denepanpHas padbouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbI YPOBEHD )

2.2

OO6mas
XapaKTepUCTUKA
XAMHAYECKHUX
asieMeHTOB VIA-
rpynnsl. Cepa u eé
COEIUHCHUSA

OO1as xapakTepuCTHUKa SJIEMEHTOB
VIA-rpynnel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTEIICHU
OKHCJICHUS.

CrpoeHue u pusnyeckue cBoMcTBa
MIPOCTHIX BEIIECTB — KMCIOPOJA U CEPHI.
AnnotponHsle MOAU(UKALIUYA KUCIOPOia
1 cepbl. XUMHAYECKUE CBOKMCTBA CEPBI.
CepoBonopoi, cTpoeHue, Gpu3ndecKue u
XUMHYECKUE CBOKCTBA.
Okcuabl  ceppl  Kak  IPEACTABUTENN
KHCIJIOTHBIX OKCHJIOB.

CepHas  kuciota, (Qu3WyYeckue U
XUMHUYECKHEe CBOMCTBA (00IIHe Kak

OOBACHATH 001THE 3aKOHOMEPHOCTH B
U3MEHEHHUH CBOMCTB 2JIEMEHTOB VIA-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOEHMS UX aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA MPOCTOTO
BELIECTBA CEPBI U €€ COeAMHEHUN
(cepoBOAOPOIa, OKCUIOB CEPHI, CEPHOM
KHUCIIOTBI, CyJIb(PaToB), CIIOCOOBI X
MOJTyYeHUs], TIPUMEHEHUE U 3HAUYCHUE B
IPUPOJIE U JKU3HU YEIIOBEKA.
Onpenensats Hanu4Ke cyiab(paT-uOHOB B
pacTBope.

OOBACHATH CYITHOCTD YKOJIOTHUECKUX
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IpEeACTAaBUTEIIS Klacca KUCIIOT U
cnenuduueckue). XUMHICCKHUE
peakiuu, Jexariiue B OCHOBE
IIPOMBIIIJIEHHOT'O CII0CO0a MOTyYeHHS
cepHoid kucioTsl. [Ipumenenue. Conn
CEepPHOM KUCIIOThI, KAYECTBEHHAs PEaKITUs
Ha cynbdar-uoH. HaxoxkaeHue cepsl U
€€ COEIMHEHNN B MPUPOJIE.
XUMHUUYECKOE 3arpsi3HEHUE OKPY KaroIIen
Cpebl COCTUHEHUSIMU CephI (KUCTOTHBIC
JOXK]IH, 3arpsI3HEHHUE BO3/TyXa U
BOJI0OEMOB), CITIOCOOBI €T0
MPEIOTBPAILICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3HakoMIieHHE ¢ o0pa3liamMu cephl U €€
COeMHEHUAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmtonenue npoiiecca oOyriivBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamophvie onvimol: N3yuenue
XUMUYECKUX CBOMCTB pa30aBiIeHHOMN
cepHoOU KucioThl. [IpoBenenue
KauyeCTBEHHOW peakiuu Ha cyabdart-

npo0sieM, CBS3aHHBIX C TepepaboTKoi
COCIMHEHUN CEPBI.

[ImanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMHUYECKHUE SKCIIEPUMEHTHI,
MIPOBONTH HAOIIOICHUS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.
CrnenoBaTh npaBuiiaMm 0e30MacHON
paboThI B J1a0OpaTOPUH TIPU
WCITOJIP30BAaHUN XHMHYECKOM

MOCYJIbl U 000PYI0BAHHUS.
[Ipon3BOANTE BRIUMCICHUS TIO
XUMUYECKUM YPaBHEHUSIM.
Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJaHUN TEKCTBI

y4eOHHKa, CIIPABOYHBIE MATEPUAIIbI
(ITeproguveckyro CUCTEMY XUMHUYECKHX
anemenToB [{. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUN U
coJiel B BOJIE, DJIEKTPOXUMHUYUECKUI Pl
HaIpspKeHU MeTtauioB). Mcnonb3oBath
MIPY BBIMIOJTHEHUU YUEOHBIX 3a/IaHUN U B
MPOLIECCE UCCIIEA0BATEIBCKOM
JEATEeILHOCTH HAYIHO-TIONYJIIPHYO
JUTEPATYPY XUMUYIECKOTO COJICPKAHUS,
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WOH W HaOJI0/IeHNe TIpU3HaKa e¢
IPOTEKAHUS

CIIPaBOYHBIE MATEPHUAIIBI, PECYPCHI
HNurepuera
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2.3

O6mas
XapaKTepUCTHKA
XUMHYCCKUX
3JIeMEHTOB VA-
rpynmnsl. A30T,
dbocdop u ux
COCIMHCHUS

OO6mr1ast xapaKTepUCTHKA PJIEMEHTOB V A-
rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKrue 1 XMMUYECKHE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.

AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOMCTBA, MOJIyYCHUE U IPUMEHCHHUE.
Conmn ammonus, UX (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHBI
aMMOHHUSI.

A30THas KUCJI0Ta, €€ MOoJIy4YeHue,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
(oOmIve Kak MpeAcTaBUTENs Kiacca
KHCJIOT U crieniupruyecKue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHuil. XUMUYECKOe 3arpsi3HeHNE
OKPYXaroUIEH Cpebl COCTMHEHUSIMA
a30Ta (KUCJIOTHBIE JTOXK/IH, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).

docdop, aTOTpOonTHEIE MOTUDUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Oxcun docdopa (V) u
dbochopHas kuciaoTa, pu3MIECKUe U

OOBACHATH 001THE 3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB JIEMEHTOB VA-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOEHMS UX aTOMOB.

XapakTepu3oBath (pu3nuecKue u
XUMHUYECKHE CBONCTBA MTPOCTHIX BEIIECCTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coueil aMMOHUSI, Q30 THOU
KHCJIOTBI, HUTPATOB, okcuaa ¢pocdopa (V)
u dhochopHoit KucnoThl, hocdaTon),
CIIOCOOBI UX TIOJTYYCHHSI, MPUMCHECHUE U
3HAUEHUE B MPUPO/IE U )KU3HU YeJIOBEKa.
OnpenensaTs HOHBI AMMOHUS U
dbocdaTroHsl B pacTBOpE.

OOBICHATH CYIIHOCTh

HKOJIOTUYECKUX MPOOIIeM, CBI3aHHBIX

C HaXOXXJICHHUEM COCIMHEHUH a30Ta U
dbochopa B okpyxaroiei cpene.
[ImanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMHYECKHUE SKCIIEPUMEHTBI,
MIPOBOIUTH HAOIOACHMS, IETIaTh BBIBOIBI
0 pe3yJIbTaTaM IKCIIEPUMEHTA TIPH
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKON pabOTHI.
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CrnenoBath npaBuiiaM 6€30MacHOM PabOThI
B JJabopaTopuu
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XUMHUYECKUE CBOMCTBA, ITOIYYEHHE.
Ucnons3oBanue hochatoB B kKauecTBe
MUHEPAIbHBIX YIOOPEHUN.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu.

O3HakomIieHHE ¢ PU3NYECKUMHU
cBoOMcTBaMHu a30ta, hochopa U ux
COEIMHEHUI (BO3MOYKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakomMIieHHEe ¢ 00pa3iiaMu a30THBIX

U GhochOpHBIX YI0OpEHUH.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y N3y4YE€HHE CBOMCTB aMMHAaKa.
B3anmoneiicTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimel:

[IpoBenieHre KaueCTBEHHBIX peaKIui
HAa MOH aMMoHHusA U ¢ocdar-uoH, u
U3Yy4YEHHUE MPU3HAKOB UX MPOTEKAHUS.

lIpakmuueckas paboma

MIPY UCTIOJIb30BAHUHN XUMUYECKOU
MOCY/Ibl U 000PYIOBAHUSI.
[TIpon3BOIUTE BBIYUCICHUS 10
XUMHAYECKUM YPABHECHHUSIM.
Hcnonb30BaTh MpH BBITTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCTHI

y4eOHHKa, CIIPABOYHBIE MATEPUAIIbI
(mIepuoIMUECKYI0 CUCTEMY XUMHUYECKHUX
anemenToB [{. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJE, JIEKTPOXUMUYECKUHN DA
HaIpsHKEHUI METaJLIOB)
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Ne 3: TlonyueHune aMmMuaka, U3y4yeHHe
€r0 CBOUCTB. Buiuucnenus: mo
YpaBHEHHSIM XUMHUYECKUX PEaKIUn
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2.4

Oo6mas
XapaKTepUCTUKA
XUMUYECKUX
aneMeHToB [VA-
IpyIIbL. YTIEpOoa U
KPEMHUU, U UX
COEAMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
I[VA-rpynnsl. OcoOEeHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCJICHHS.

VYriepoa, auioTpoOITHbIE MOTU(DUKAITUH,
pacrpocTpaHeHue B pUpoJE,
dbusznueckue U XMMHYECKHE CBOWCTBA.
Ancop6uus. KpyroBoport yriepona B
PUPOJIE.

Oxkcuppl yriepojaa, ux Gu3n4eckue u
XMMHUYECKHUE CBOMCTBA, ICUCTBHE Ha
KUBbIE OPTAHU3MBI, ITOJTYYEHUE U
MPUMEHEHHUE. JKOJIOTHUECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa

rJ1I00aJIbHOTO MOTEIJICHUS KJIMMAaTa,
NapHUKOBBIN 3P QeKT.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJTy4YeHUE U MPUMEHEHHE.
KauecTBeHnnas peakius Ha
KapOoHaTHOHBI. VMcrionb3oBaHue
KapOOHATOB B OBITY, MEAUIIUHE,
MPOMBIILIEHHOCTH U CEJIbCKOM
xo3sicTBe. [lepBoHavaIbHbBIC TOHSATHS

OOBACHATH 001THE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 31eMEHTOB [VA-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOEHMS UX aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHEHUN
(OKCHIOB yIiIepo/ia, yroJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUS,
KPEMHUEBOW KHUCIIOThI, CUIIUKATOB),
CHOCOOBI X MOJYyUYEHUS], IPUMEHEHHUE U
3HAYEHHUE B IIPUPOJIE U )KU3HU YEJIOBEKA.
OOBACHATD MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHE BELIECTBA — CBOMCTBA
— IPUMEHEHUE — Ha IpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
Onpenensatb kKapOOHAT- U CUITUKAT-UOHBI
B pacTBOpeE.

OOBACHATDH CYIHOCTb FKOJIOTMUECKUX
po0JsieM, CBSI3aHHBIX C HAXOKIEHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAOLIEN CpEE.
[TonTBepk1aTh 0OCOOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpPaMU
MPOCTBIX COEIMHEHHM (METaH, 3TaH,
ATUJIEH, AllETUJICH, STAHOJ, TJIULEPHUH,
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00 OpraHMYecKUX BEUIECTBAX KaK O
COEIMHEHMSIX yriepoja (MeTaH, 3TaH,

YKCyCHada KI/ICHOTa), B3aNMOCBA3b

HCOPraHN4CCKUX COCIUHECHUI yriepoaa u
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STUJIEH, alleTUJIEH, 3TAHOJ, [JIULEPHH,
YKCyCHasi KUCIIOTa).

[IpupoaHbie HICTOYHUKHU YTIAEBOAOPOIOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOYKTHI UX TepepaboTKu (OCH3MH), UX
POJIb B OBITY U IPOMBIIILIEHHOCTH.
[ToHsiTHie O OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yriieBoiax —
Y UX POJIY B )KU3HU YEJIOBEKA.
MareprabHOE €TUHCTBO

OpraHUYEeCKUX U HEOPTAaHUYECKUX
coenunenui. Kpemnaui, ero

dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA,
MOJIyYEHUE U MIPUMEHEHUE.

CoenuHeHUsI KPEMHUST B IIPUPOJIE.
OO6muue mpeAcTaBieHUus] 00 OKCUJIE
kpemuus (IV) u kpemMHHEBOI KUCTOTE.
Cunukathel, UX UCIOJIH30BaHUE B OBITY,
MEUITUHE, TPOMBIIIITIEHHOCTH.
Baxuenmue crpouTtenbHble MaTEpUAbL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiemsl Ge3omacHOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepuaoB B OBCEIHEBHOMN KU3HHU.

OpPraHUYECKUX BEIIECTB.
OnuceIBaTh POJIH OCIKOB, KUPOB U
yIA€BOIOB B YHKIITMOHUPOBAHUU
YKUBBIX OPTAaHU3MOB, COCTAB IMPHUPOTHBIX
HCTOYHUKOB YTJIEBOJAOPOJIOB, UX POJIb B
OBITY ¥ IPOMBIIIIJICHHOCTH.

[IpoBOIUTH BBIUUCICHUS IO YPABHEHUSIM
XUMHUYECKUX PEaAKIIHM.

[1manupoBaTh U OCYIIECTBIATh HA
MPaKTUKE XUMHYECKHUE SKCIIEPUMEHTBI,
MIPOBOINTH HAOIIOACHMS, IeTIaTh BBIBOIBI
10 pe3yJibTaTaM dKCIIEpUMEHTA MPU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX PaboT.

CrnenoBaTh npaBmiiaM 0€30MacHOMN
paboThI B J1aDOPATOPUH TIPU
UCITIOJIb30BAHUU XUMHUYECKOM

MOCY/Ibl U 000PYAOBaHUS.

Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI

yueOHUKa, CIIPAaBOYHbBIC MaTEPHAIIBI
(ITeproguveckyro CUCTEMY XUMHUECKHX
anemenToB /. . MeHnneneeBa, Tadnuiy
PacTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U
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Xumuueckuii IKCnepumMenm:

Jlemoncmpayuu.
Mojienn KpUCTAUTHYECKUX PEIIETOK

COJIEH B BOJE, MNEKTPOXUMUYECKUU PsJT
HaIpsHKEHUI METAIIOB)
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anMasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aFcopOLUn
PacTBOPEHHBIX BEIICCTB
AKTHUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM

IIPpOTHUBOI'a3a.

O3HakOMJIEHHE C TIPOAYKLIMEH
CHJIMKATHOH MPOMBIIINIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
MPOMBILIUIEHHOCTB ).

Monenu MOEeKyJ OpraHuYecKuX

BCIIICCTB.

JlabopamopHhuwiii onvim:
[Tony4yenue, cobupanue, pacrio3HaBaHUE

Y U3YYEHHE CBOWCTB YIJIEKMCIIOIO Ia3a.
[IpoBeneHne KaYeCTBEHHBIX peaKMi Ha
KapOOHAT M CUJIMKAT-WOHBI U U3yUEHUE
MPU3HAKOB UX MPOTEKAHMUSI.

Ipaxmuueckue pabomol:

Ne 4. TlomydyeHue yIJIEKMCIOro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a51a4 o reme «BaxkHelume

HEMETAITbI U X COCTUHEHHUSI
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Buviuucnenus: 1o ypaBHEHUSIM
XAMUYECKUX PEAKIINN

Hroro no pazneny

25
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Pa3pen 3. MeTajibl M UX COeTHHEHUS
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3.1

OO01me cBOMCTBA
METAJUIOB

OO6mas xapakKTepUCTHKAa XUMUUECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX
nosioxkenus B [leprogudeckoii cucteme
XUMHYECKHUX DJIEMECHTOB

J.1. MenneneeBa u CTPOEHHUS aTOMOB.
Crpoenue metamioB. Merainueckas
CBS3b n METauITndecKast
KPUCTAJJINYECKAsI PEIIETKA.
DJIEKTPOXUMHUYECKUHN PsiJl HAMPSIAKESHUI
MeTaioB. PU3HYECKUE U XUMUUECKUE
cBoicTBa MeTawioB. OO1Me CIIoCcoOb!
nojaydeHusa metaioB. [lonstue o
KOPPO3UU METAJIJIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3UH.
CnnaBbl (CcTalb, YYTYH,
JTIOPATIIOMUHUM, OpOH3a) U UX
MPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3upl METAIIOB U CILIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO

WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHhvie onvimoi:

PackpbIBaTh CMBICIT H3y4aeMbIX MTOHSTHH
Y TIPUMEHSATH ATH TTOHATHUS TIPU
OTIMCAaHUH CBOMCTB BEIIECTB U UX
npeBpaieHuii. OOBSICHATH 00IITHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AJIIEMEHTOBMETAIIOB M X COCAMHECHUH C
y4E€TOM CTPOCHHUS KX ATOMOB.
XapaKkTepru30BaTh CTPOCHUE METAILIOB,
oO1ue puU3NUecKue U XUMUUECKUE
CBOMCTBa METaJIOB.

XapakTepu3oBaTh O0IIHE CIIOCOObI
MOJTYICHHS METAJUIOB.

OmnuceIBaTh CIIOCOOBI 3AIMTHI METAIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1aOOpATOPHUH TIPU
MCITIOJIb30BAaHUU XUMHYECKOU MOCY Il U
o0opy0oBaHUSI.

[Tpon3BOANTH BEIYHMCIICHUS T10
YPaBHEHUSAM XUMUYCCKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB CONCPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B
nape WiId TpyIie.
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O3HaKOMJICHHE C 06pa3uaMH MCTAJlJIOB U
CIIJIaBOB, UX (i)I/ISI/I‘-ICCKI/IMI/I CBOMCTBaMH.

Hcnonb30BaTh MU BHIMOIHEHUT
y4eOHBIX 3aJaHUI TEKCThl YUYCOHHKA,
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Boviuucnenus: mo ypaBHEHUSM
XUMHUYECKUX PEAKIUM, €CIIA OJIMH U3
pEareHTOB CONEPKUT NIPUMECH

CIIPABOYHBIE MATEPUAIIBI
(ITepuoandeckyro CUCTEMY XUMUYECKHUX
anemenToB [I. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJICKTPOXUMHUYECKUHN DSl
HaIpsHKEHUH METaJlJIoR)
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3.2

Baxnenmue
METAJUIbI U UX
COE€IUHEHUA

16

[[{enoynble METAJLJIbL: TTOJIOKECHUE B
[Teprnoanyeckoi cucreMe XuMHIECKUX
anemeHTOoB .M. Menpneneesa, ctpoeHne
UX aTOMOB, HAaX0X/ICHUE B TIPUPOJIC.
duznyeckre 1 XMUMUUYECKHE CBOMCTBA
(Ha mpumepe HaTpUs U Kaiust). OKCUJIbI
Y TUJIPOKCUbI HATPUSA U KAJIHSL.
[IprMeHeHne METOYHBIX METAJIOB U UX
COECINHEHUH.

[[{eroyHO3€EeMENBHBIE METAJIJIBI MATHUN 1
KaJbLIMK: TIOJI0KeHueE B [leproanueckon
CHCTEME XMMUUYCCKHUX DJICMECHTOB

J.1. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoxJaeHue B npupoae. uznueckue u
XUMHYECKHE CBOMCTBA MarHus U
Kaablus. Baxkuenmme coeqnHeHust
KaJIbIUS (OKCUI, TUAPOKCH, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €€
YCTPAHEHMUS.

AJTIOMUHHI: TIOJIOKEHHE

B [lepronnueckor cucteMe XMMUYECKUX

OOBACHATH 001THE 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOBMETAIIOB
U X COEIMHEHUH B rpynmnax ¢ y4éToM
CTPOEHUS UX aTOMOB. XapaKTepU30BATh
buznyeckrue 1 XuMUYECKIe CBOMCTBA
IIPOCTBIX BEIIECTB METAJIJIOB U UX
COEIMHEHUH (OKCUI0B, THIPOKCHIOB,
coJieit), cloCOOBbI UX MOTYYEHUS,
MPUMEHEHUE U 3HaYEHUE B IPHUPOJAC U
’KU3HH YEJIOBEKa. Y CTAHABJIUBATH
IIPUYUHHO- CJIEICTBEHHYIO CBSI3b:
CTPOCHME BEIIECTBA — CBOWCTBA —
MPUMEHEHUE — HA IPUMEPaX U3y4aeMbIX
BelecTB. Pacrno3HaBaTh C IOMOLIBIO
KAUECTBEHHBIX PEAKIMil HOHBI METAJIOB:
MarHusi, Kajablus, aTlOMAHUS, INHKA,
xenesa (1) u xxenesa (I111), meau (11).
Jloka3biBaTh aM(pOTEPHBII XapakTep
OKCHUJIOB Y TUAPOKCHUJIOB aJIFOMUHHUS U
LUHKA.
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anemeHTOoB .M. Menneneesa, ctpoeHne
aToOMa, HaXO0XKJICHUE B IPUPOJE.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA
OKCHJa ¥ TUAPOKCHIA aTFOMUHUS.
Keneso: nonoxenne B [lepuonnueckon
CHUCTEME XUMUYECKUX deMeHToB J1. 1.
MenzeneeBa, CTpOEHUE aTOMA,
HaxXOXJIeHue B npupojie. duznueckue u
XUMHYECKUE CBOKCTBA kene3a. OKCUpl,
TUAPOKCUIBI U conu xene3a (1) u
xene3a (III), ux cocras, cBoMCTBA U
IIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:
Jlemonucmpayuu.

Oco0EHHOCTH B3aUMOICHCTBHS OKCHJIA
KaJIBITUSI K HATPHUS C BOJIOM (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpammBaHue MJIAMEHU HOHAMHU HATPHS,
KaJIUS ¥ KaJTbLIUsl (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
[Ipornecc ropenus xene3a B KUCIOPOIE

[ImanupoBaTh M OCYIIECTBIATh HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHMUS, J1€TIaTh
BBIBOJIBI IO pE3yJIbTaTaM IKCIIEPUMEHTA
IIpY MPOBEJICHUH J1a00PATOPHBIX OMBITOB
U IPAKTUYECKUX PAOOT.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPUH TIPU
UCITOJIb30BAaHUU XUMHUYECKOU

MOCYy/Ibl U 000PYAOBaHMUS.

[Ipou3BOAUTH BBIUMCIEHUS O
XUMUYECKUM YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wid rpymre.
BricTpauBaTh pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha HMOPMAITUIO U3 YICOHHKA U
CIPABOYHBIX MAaTEPUAJIOB, FPAMOTHO
HCII0JI30BaTh U3YYEHHBIN TOHATUNHBIN
ammapar Kypca XuMUu
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(BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB).
Jlabopamophvie onvimoi:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIMI Ha
HMOHBI (MarHus, Kajabllus, aTIOMUHHUS,
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1MHKa, sxenesa (II) u xenesa (I11), meau
(IT), onucanue NMprU3HAKOB MX
IPOTEKaHUSI.

UccnenoBanue ampoTepHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCHIA
IIUHKA.

IIpakmuueckue pabomui:

Ne 6. J)KécTkocTh BOABI 1 METOMEI €€
yCTpaHEHHS.

Ne 7. PemieHue sKCriepuMEHTAIBHBIX
3a71a4 110 TeMe «BakHelme MeTauibl U
UX COCTMHEHUS».

Buviuucnenus: no ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIU OJUH U3
pEareHToB JlaH B U30bITKE WU
COJICP>KUT MPUMECH; MACCOBOM JT0TH
BBIXO/Ia TIPOYKTa PEeaKIuu

Hroro no pazneny

20

Paznen 4. Xumus u okpy:xamouias cpeaa

82



denepanpHas padbouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbI YPOBEHD )

4.1 | Xumus u 3 BemecTBa 1 MmaTepuanbl B HOBCEAHEBHOW | XapaKTEpU30BaTh POJIb XUMHUU B
OKpy’Karolas cpea JKM3HU yelioBeka. be3omacHoe pa3IUUHbBIX cepax IesITeIbHOCTH
HCIIOJIb30BAaHNE BEIIECTB U XUMUYECKUX | JIIOJIEH, OCHOBHBIE BEILIECTBA U
peaxuuii B ObITy. IlepBas momoms npu MaTepHabl, IPUMCHACMBIC B )KU3HU
XUMHUUYCCKHUX OKOrax U OTPAaBJICHUSAX. COBPEMCHHOTI'O Y€JIOBEKA.
XUMHYECKOC 3arpA3HCHUE OKPYXKAIOWEH | OOBACHATH YCIO0BHUS 6E30IACHOTO
cpennl (mpeaenbHas J0IyCTUMas HCIIOJIb30BAHHUS BEIIECTB U XUMUUYECKUX
KOHIICHTpAIUs BellecTB. Posib XUMUM B | peakiuil B OBITY.
pPELIEHUN IKOJIOTHYECKUX MTPOOIIEM. AHaIIM3UPOBATh U KPUTHICCKHU
Xumuueckuii sxcnepumenm: OIICHUBATh MH()OPMAIIHUIO O BJII/I}IHI/II:I
Tenmoncmpayu: MPOMBIIJIEHHOCTH, CEJIbCKOTO X035UCTBA,
Nsyuenue 00pa3ioB MaTepuaioB TpaHcliopta PUI /Ip- Ha COCTOAHME
(cTekI10, CIUIaBbl METAJJIOB, MMOJIUMEPHBIC OKPYHAIOMICH CPCIBL.
MaTepHaIbl) YMeTh OKa3bIBaTh MEPBYIO MOMOIIL PHU
XUMHYECKUX 0KOTax U OTPABIICHUSX.
[IpuHUMaTh ydacTre B 00CYKICHUH
po0JIeM XUMHUUYECKONW U SKOJIOTUYECKOMN
HAIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO TI0 pobdiieMe u
npeiaraTb BO3MOXKHBIE ITyTH €€
pelLIeHUs
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBILIEE YNCJIO YACOB 68
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