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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma sBisieTCs aAanTUPOBAHHOW I JAETEH C TSHKEIbIMU HAPYIICHHSMU pEYd U
cocTaBieHa Ha OcHOBe TpeboBaHMi K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTenbHON
MIPOrpaMMbl OCHOBHOT'O 0OIIero oopazoBaHusi, npeacTaBieHHbIX B DenepasbHOM rocynapCTBEHHOM
00pa3oBaTeNbHOM CTaHAAapPTEe OCHOBHOTO OOIIEro OOpa3oBaHMsA, a TaKKe HAa OCHOBE (QenepaabHOMI
paboueil mporpamMmbl BOCHUTAaHUS U C Y4ETOM KOHIICMIIMU MPENOJaBaHUs y4ueOHOro MpeaMeTra
«Xumus» B 00pazoBaTenbHbIX opranu3anusx Poccuiickoii @enepanuun

Oco0eHHOCTh 3TOM MporpaMMbl B TOM, 4YTO corjacHo ydyeOHomy Iuiany ['BOY  mikosbi-
uHtepHara Ne 1 cr. EnuzaBeTnHCKOM  [Uisi 0OydaroluMXcsi BOCIMTAHHMKOB C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3JI0pOBBSI IIPOJJIeBaeTCa 00ydeHe B OCHOBHOM IIKOJIE Ha OJJUH T'OJ] 10 CPAaBHEHUIO C
MacCOBOM IIKOJIOW, IO3TOMY Iporpamma o XMMHUM H3y4yaeTcsl B Hamlel mkoie 3 roga (8-10 kiacc).
D10 00YCIOBIEHO BO3PACTHBIMU M MNCUXO(U3MUYECKUMU OCOOECHHOCTSAMH YYAIIUXCS C TSHKEIBIMU
HApyIICHUSIMA PEYH, KOTOPbIM TpeOyeTcs Ooible BPEMEHH JJsl BOCIPHUATHS, MOHUMAHUS,
OCMBICIICHHS, aHAIM3a U 3allOMHUHAHMS M3y4yeHHOro marepuana. B paboueil mporpaMme OTpa)KeHbI
M3MEHEHHs, Kacalolluecs pacipe/iesieHus: yueOHOro MaTepuaia Ha TpH roja.

3HaHHE XUMHUU CIYXHUT OCHOBOH uis (OpPMUPOBAHUS MHPOBO33pPEHHS OOydarolIerocs, €ro
MPEJCTaBICHUN O MaTepPHaJbHOM EIMHCTBE MHpA, BAXHYIO pPOJIb UTPalOT (HOPMHUpPYEMbIE XHMHUEH
MIPEJICTABJICHHUS] O B3aMMOIPEBPAILCHUAX SHEPTUUM U 00 SBOIOIHMH BELIECTB B MPUPOJE, O MyTAX
penieHus rio0aabHbIX MPo0JIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, YIHEPreTUUECKO,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUSI.

N3yuenne mnpenmera: 1) cmocoOCTByeT peaau3alvi BO3MOXKHOCTEH [JIi CaMOpa3BUTHUS U
(dbopMUpOBaHUS KYIBTYphI INYHOCTH, €€ O0IIeH U PYHKIIMOHAIBHON IPaMOTHOCTH; 2) BHOCUT BKJIaJ B
(bopMHpOBaHKE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSATEIBHOM
y4eOHOU NeATeIbHOCTH, IKCIEPUMEHTAJIbHBIX W HCCIENIOBATEIbCKMX YMEHUH, HEOOXOTUMBIX Kak
B TIOBCEJHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON NESATETBHOCTH; 3) 3HAKOMHUT CO CHEIH(PHUKOI
Hay4YHOI'O MBIILJIEHHUS, 3aKJIa/IbIBAET OCHOBHI LIEJIOCTHOTO B3IVIsSL/1a HA €IMHCTBO HMPUPOABI U YEIOBEKA,
SIBJIIETCS. OTBETCTBEHHBIM 3TANOM B (DOPMUPOBAHUM €CTECTBEHHO-HAYUYHON IPaMOTHOCTH MO/IPOCTKOB;
4) cnoco6cTByeT (hOPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa30BaHKE HIKOJIbHUKOB.

Ha3BanHble HampaBiieHUsT B OOYYEHHHM XHUMHHM OO0ECHEUMBAIOTCS CIEUU(PUKON CcolepKaHUs
IperMeTa, KOTOPbIN SIBJISIETCS MeAarornyecky aJlaiTUPOBAHHBIM OTpaXkKeHHEM 0a30BOM HayKu XWMUU
Ha OIIpPENENEHHOM dTare €€ pa3BUTHS

Kypc XuMuuM OCHOBHOW IIKOJBI OPHUEHTHPOBAaH Ha OCBOEHHE OOYyYaroIIMMHUCA OCHOB
HEOPraHMYeCKOM XMMHUU M HEKOTOPHIX MOHATHI U CBeleHUI 00 OTIENBbHBIX 00bEKTaX OpraHUYeCcKOn
XUMHUH.

CrpykTypa coaep:kaHus mpeamera copMupoBaHa Ha OCHOBE CHUCTEMHOTO MOJXO0/a K €ro

u3zydennto. CozueprkaHue CKIIaJbIBA€TCA U3 CUCTEMBI MOHATUN O XMMUYECKOM AJIEMEHTE U BEIECTBE U
CHCTEeMBbl HOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHCTEMbl CTPYKTYPHO OPraHU30BaHbI I10
MPUHIIMITY [1OCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUYECKUX IMPEICTaBICHUNA Pa3HOIO
YPOBHS:  aTOMHO-MOJIEKYJSIDHOIO  YY€HHsT KaK OCHOBBI BCErO  €CTECTBO3HAHMS, YpPOBHS
[Tepuonnueckoro 3akoHa /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YYCHHSI O CTPOCHUU aToOMa
U XUMUYECKOW CBSI3U, MPEACTABIECHUN 00 AJIEKTPOJUTHYECKON NMCCOLMALMY BEIIECTB B PacTBOpax.
Teopernueckne 3HaHHUS PAacCMaTPUBAIOTCS HA OCHOBE 3MIIMPUYECKH MOJIYYEHHBIX M OCMBICIEHHBIX
(GakToOB, pPa3BUBAIOTCA IMOCIIEOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBINONHAA (PyHKUIUU
OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH NMPAKTHYECKOTO MPUMEHEHHS 1
MOJIy4YEHUSI U3y4aeMbIX BEIIECTB.
Takast opranusanms coaepkaHusi Kypca CIOCOOCTBYET MPEACTaBICHUI0 XMMUYECKOH COCTaBIISIONICH
HAayyHOM KapTUHBI MHUpa B JIOTUKe €€ CHCTeMHONl npuponsl. TeM cambiM oOecrieunBaeTcs
BO3MOYKHOCTh (DOPMHUPOBAHUS Yy OOYYAIOUIMXCS IIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHHUIO U
MeTOJIaM NO3HaHMs B Hayke. BaykHO Takke 3aMETUTh, YTO OCBOEHUE COJIEPKaHUS Kypca IPOUCXOIUT C
NpUBJICUEHUEM 3HAaHUN M3 paHee H3y4YeHHbIX KypcoB: «Oxpyxaroummii mup», «buonorus. 5—7
KJ1accb» U «Pu3nka. 7 Kimace».



HEJA U3YYEHUS YYEBHOI'O IIPEIMETA «XUMMUJS»

[Tpu n3yd4eHUN XUMUH MPOUCXOAUT (HOPMUPOBAHHME 3HAHUN OCHOB XMUMHUYECKOW HAyKH KakK 0071acTH
COBPEMEHHOI'0 E€CTECTBO3HAHMSA, IPAKTHUYECKOM MAEATEIbHOCTH YEIOBEKa M KaKk OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajada IpeaMeTa COCTOMT B (OPMHUPOBAHUHM CHUCTEMBI
XMMHUYECKUX 3HaHUN — BaKHEWIIMX (DAKTOB, NOHATHM, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JTOCTYIHBIX 0000IICHNIT MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAYKH, 3HAHUK O HAyYHBIX METOAAX
M3y4YeHMs BEILECTB M XMMHUYECKUX peakluil, a Takxke B (OPMUPOBAHMM U Pa3BUTHUU YMEHUH U
CIIOCOOOB JIeATEILHOCTH, CBSI3aHHBIX C IIJITAHUPOBAHUEM, HAOJIOJEHUEM U POBEIEHUEM XUMHUYECKOro
IKCIIEPUMEHTA, COOJIIOJICHUEM TMpaBWiI Oe30MacHOro oOpallleHus ¢ BEIIECTBAMU B IOBCEIHEBHOU
KU3HU.

Hapsiny ¢ 3tuMm nenu usydeHus npeaMeTa B MPOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C YUETOM
HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOIO o0Iero odpaszoBanus. CerojHs B 00pa3oBaHUHU 0CO0O
3HAYUMOM TPU3HAETCS HAIPABIEHHOCTh OOYYEHMs] Ha pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH,
(bopmupoBaHue €€ UHTEIIEKTa U o01Iel KyiabTypbl. OOyueHHe YMEHUIO YYUThCS U NMPOJOKATh CBOE
00pa3oBaHHE CaMOCTOSATEIIBHO CTAHOBUTCS OJHOM M3 BKHEUIINX (PYHKIMI yueOHBIX IPEIMETOB.

B cBs3u ¢ 3TUM npu U3y4eHHUH NpeMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOIEe 3HaUCHUE PUOoOpenu
TaKHe LU, KaK:

* (¢$opMHpPOBAHHE HWHTEIUIEKTYaJbHO pa3BUTONW JIMYHOCTH, TIOTOBOM K camMo0Opa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSATEIbHOMY IPHUHATHIO PEIICHUH, CIOCOOHOM aganTHpoBaThCs K
OBICTPO MEHSIIOILUMCS YCIIOBHSM >KU3HU;

"  HampaBJICHHOCTh OOyUYEHHS HAa CUCTEMATHUECKOE MPUOOIICHUE yJaIuXcs K CaMOCTOSTEIbHOM
[I03HABATEIbHOM JAEATeNbHOCTH, HAYYHBIM METOAAaM MO3HaHUs, (POPMHUPYIOLUIMM MOTHUBALMIO U
pa3BHUTHE CIIOCOOHOCTEH K XUMUU;

= o0ecrieyeHUe  YCIOBMH, CHOCOOCTBYIOIIMX  IMPHOOPETEHHI0  OOYYarOLIMMUCS  OIbITa
pa3Ho0Opa3HON NEATETbHOCTH, TIO3HAHUS U CaMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIHH ), IMEIOLINX YHUBEPCAIIbHOE 3HAaUCHUE JUUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

* ¢opmHpoBaHUE YMEHU OOBSCHITH M OLEHUBATD SIBIICHHUS OKPY)KAIOIIETO0 MUpa HA OCHOBAHUHU
3HAHUH U OIIBITA, OJYYEHHBIX IIPU U3YYEHUU XUMHUU;

= (dopmupoBaHHe y OOYYAIOUIUXCS TYMaHUCTHYECKHX OTHOIIECHUH, MOHMMAaHUS IEHHOCTHU
XUMUYECKUX 3HAHUM JUIsi BHIPAOOTKH SKOJIOTHUECKH I1eJIeCOO0pPa3HOro MOBEAEHUS B OBITY U
TPYIOBOU JIEATEIHHOCTH B IIENIAX COXPAHEHHs CBOETO 3[I0OPOBBS U OKPYXKAIOMICH MPUPOTHOM
cpensl;

" pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIHUTAHUIO Ha
OCHOBE YCBOCHHsSI OOIICUEIIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodusis ¥ HaNpaBICHHOCTH JajbHeHIIero o0yueHus.

MECTO YYEBHOTI'O IIPEIMETA «XUMMUSI» B YYHEBHOM IIVIAHE
B cucreme oOmiero oOpazoBaHusi «XuUMHS» TpH3HAHA OOS3aTENBbHBIM YUE€OHBIM MPEIMETOM,
KOTOpI)II\/’I BXOJUT B COCTaB HpeI[MeTHOﬁ oOactu «ECTGCTBGHHO-HayLIHI)Ie MpEeaAMETBD).
VueOHbIM MTaHOM Ha e€ u3ydeHue orBeieHo B 8 - 10 kimaccax mo 68 y4eOHbIX yacoB B rof (2 4 B
HEJIEIIO).
Cooeporcanue yueonozo npeomema «Xumusy

8 kaacc.

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuun. Posb XxumMuu B KU3HU 4yenoBeka. Tena m BemiecTBa. dusznyeckue CBOMCTBA
BellleCTB. ArperaTHoe cocTositHue BemiecTB. [loHATHE O MeTogax MO3HAHUS B XUMUU. XHUMHUS B
cucteMe Hayk. YucTeie BemecTBa U cmecu. CrocoObl pa3ieieHus: CMecei.

ATOMBI U MOJEKYJIbl. XUMHUECKUE 3eMeHThl. CHUMBOJIbI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckass Gopmyrna. BaaeHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BeniecTB. OTHOCHTENbHAs aTOMHasi Macca. OTHOCUTEbHAS MOJIKYJIsipHas Macca. MaccoBast
JTOJISI XUMHUYECKOT'O DJIEMEHTA B COSIMHEHUH.



DU3NYECKUE U XUMHUYECKHE SBICHMs. XUMHUECKas peaklMsl U €€ MPU3HAKU. 3aKOH COXPaHEHMs
Macchl BellecTB. XHUMHUYeckue ypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakuui (CoeaUHEHUs,
pasioKeHus, 3aMelIeHns, OOMEHa).

XUMUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON IMOCYIOW, ¢ MpaBuiaMu pabOThl B
naboparopun ¥ mpuéMamMu OOpalieHusl ¢ J1abopaTOPHBIM O0OpPYJAOBaHWEM; M3YyUECHUE H OIHMCAHUE
(bu3nyecKux CBOWCTB OOpa3lOB HEOPraHMYECKHX BelIeCTB; HaOmoAeHHe (u3NYeCKUX (IJIaBJICHUE
BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUIEHUE U KOHJAEHCALUS BOJbI) U XUMHUYECKHUX
(ropeHue cBeud, MPOKaJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJCHCTBHE MeJa ¢ KHUCIOTOMN) SBIICHUH,
HaONlIOJICHUEe U ONHCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasjokeHue caxapa,
B3alMO/JICIICTBUE CEPHOM KHCJIOTHI C XJOpUAOM Oapus, pasinoxkeHue rujapokcuna meau(ll) npu
HarpeBaHuu, B3auMoOJIeHCTBUE kene3a ¢ pactBopoM conu Menu(ll)); nzydyenue cnocob6oB pazzeneHus
cMmecedl (C TOMOUIbIO Maruura, (UIbTpOBaHWE, BBHIMAPHBAHUE, TUCTWIULALUSA, Xpomarorpadus),
MIPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM; HAOJIIO/IEHUE U OINMCAHUE Pe3yJIbTaTOB MPOBEICHUS OIIbITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAaCChl; CO3JaHue MOJIeNIel MOJIEKYJ (IIapOCTEP>KHEBBIX ).

Ba:xneiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3znyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxpaenue xuciopoga B mpupone, (pusmveckre U XUMHUYECKHE CBOICTBa (peakiuu TOPEHHS).
Oxcupnpl.  IIpumenenue kucinopona. CrocoObl MoJlydeHUsT Kuciopoja B jaboparopuu U
npoMebliieHHOCTH. KpyroBopoTr kucimopona B mpupoae. O30H — amjnoTpomnHas MoaudUKaius
KHCIIOpO/1a.

TemnoBoii 3d(heKkT XUMHUECKON peakluy, TEPMOXUMUYECKHE YPaBHEHHUS, K30 M SHAOTEPMUUYECKUE
peakiuu. TOmIMBO: Yroinb W MeTaH. 3arps3HEHHE BO3JyXa, YCWICHHE MapHHUKOBOTO H(QexTa,
paspylieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT u mpocToe BemecTBo. HaxoxkmeHne Bogopoaa B mpupoe, Gpusnueckue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI monydyeHus. Kucmotsl u conu.

KonuuectBo BemectBa. Monbs. Momsipras mMacca. 3akoH ABoraapo. Mossipablid 00bEM Ta30B.
Pacyétbl Mo XMMHYECKUM ypaBHEHUSIM.

®usnueckue CcBoMCTBa BOAbl. Boma kak pactBopurens. PactBopel. HacwleHHble U
HEHACBIIIEHHBIE PAaCTBOPBL. Pacmeopumocms eujecms 6 6ooe. MaccoBasi 101 BEIIECTBA B PaCTBOPE.
Xumuueckue cBoWcTBa Bojabl. OcHOBaHus. Poilb pacTBOPOB B MpUPOJE M B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B mpupoze. 3arpsa3HeHue NpUpOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.
Knaccudukanus Heoprannaeckux coequHeHnid. OKCHIbI.

Knaccudukanus okcumoB: coneoOpasyromue (OCHOBHBbIE, KHUCIOTHbIE, aM(OTepHble) U
HeconieoOpasyromue. HoMeHkinaTypa OKcHIOB (MeXAyHapoAHass W TpuBHaibHasi). PU3NYECKue U
XMMHMUYECKHE CBOICTBA OKCHI0B. [lomydyeHne okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMM: IIEIOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHOBaHUM (MeXIyHapoIHasi U TpuBHUaIbHAas). OU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHu. [loydeHne OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. HomeHknatypa KucioT (MeXIyHapoJIHas U TPUBUAIbHAS).
Ou3NYeCKUe U XMMUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTH MeTamuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiatypa conedd (MeXIyHapoaHass W TpuBHUANbHAsA). DUUYECKHE W XUMHUYECKHE
cBoricTBa coneit. [lonyuenue coieil.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPTaHMUECKUX COECTUHEHHM.

XHUMHUYECKUH SKCIIEPUMEHT: Ka4ECTBEHHOE OINPEACIEHUE COJEP/KAaHUS KHUCIOPOAA B BO3IYXE;
MoJIyueHue, coOupaHue, pacro3HaBaHME M H3YYEHHE CBOMCTB KHCJIOpoJa; HaOIoJeHHe
B3aUMOJICHCTBUSL BEILIECTB C KHUCIOPOAOM M YCJIOBHS BO3HHUKHOBEHHS M TPEKPALIECHUS TOPEHHS
(mo>kapa); o3HaAKOMJIEHHWE ¢ 0oOpaslamMu OKCHIOB M OIKMCAHHWE WX CBOWCTB; MOJy4YCHHE, COOMpAHHE,
pacrio3HaBaHMe M M3y4YE€HHE CBOMCTB BOZOpOAa (FOpPEHHE); B3aMMOJEHCTBHE BOJOPOJa C OKCHIOM
Menu(Il) (BO3MOXHO HCMONB30BAaHHWE BUJIEOMATEPHUATIOB); HAOMIOIEHWE OO0pas3lloB  BEIIECTB
KOJIMYeCTBOM | MOJIb; HCCleloBaHME OCOOEHHOCTeH pacTBOPEHHsI BEUIECTB C  Pa3IUuYHON
pPacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHONM MaCcCOBOM M0JIE pacTBOPEHHOIO
BEILIECTBA; B3aUMOJCICTBUE BOJBI C METa/llaMH (HATpHEM U KajblMeM) (BO3MOKHO HMCIOJIb30BaHUE
BHUJICOMATEPHAIOB); OIpPEJEICHUE pPACTBOPOB KHCIOT U IIEJIOYeH ¢ MOMOIIbIO HHIWKATOPOB;
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UCCIIeIoBaHue 00pa3l0B HEOPTraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOACHUE HM3MECHCHUS
OKpacK{ MHJIMKATOPOB B PACTBOPAX KHUCIIOT U IIEJIOUEH; n3ydeHune B3anmoencTus okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C MeETaUlaMM, pEAaKUUHd HEUTpaau3aluu; IOIy4eHue
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajula APYIMM M3 pPAacTBOpa COJIM; pEUICHUE
SKCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHeNme KiI1acChl HEOPraHUYECKUX COEIUHEHUIN.

9 kuaace.
Pa3znes 1. OcHOBHbBIE NOHATHUS XUMUHM (IPOJ0JKEHHE)

Baxneiiimme kimaccel HeOpraHuyeckux coenuHeHHil. OKcCuAbl: cocTaB, KiaccuUKaius.
OcHoOBHBIE U KHUCIOTHBIE OKcHbl. HomeHknaTypa okcuioB. PU3MUYECKHE U XMMUYECKUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE OKCUIOB.

I'mapoxcuapl. Knaccndukanus ruapokcunoB. OcuoBanus. Cocras. lllenoun um HepacTBOpUMBIE
ocHoBanus. Howmenkmarypa. ®Pusznyeckue M XUMHUYECKHME CBOMCTBA OCHOBaHUU. Peakuus
HelTpanu3anuu. [lonydenre 1 npuMeHeHne OCHOBaHUH. AM(OTEPHBIE OKCUJIBI U THIPOKCH/IBI.

Kucnotel. CocraB. Knaccudukamus. Homenkiarypa. ®duznveckne W XUMHYECKHE CBOWMCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAIIOB.

Comu. CocraB. Knaccudpukauus. Homenknarypa. dusmndeckue coiictBa coneil. PactBopumocTts
coJjield B BoJie. XMMHUECKHE CBOMCTBA cosieil. CriocoObl nmomryueHus coineil. [Ipumenenne comei.

['eneTnueckasi CBSI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTAHMYECKUX COCAUHEHUM.
epuoauueckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jaeMenToB [[. U. MenaeneeBa.

Crtpoenue aToM0B. XUMH4eCKas cBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

[lepBble TOMBITKHA KIACCH(PUKAIMN XUMHUYECKUX 3JEeMEHTOB. [loHSITHE O rpynmax CXOJIHBIX
AJIEMEHTOB (ILENOYHbIE U IIEJIOYHO3EMENIbHbIE METaslIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuonuueckuit 3akoH. Ilepuognueckas cucrema xumuueckux 3nemMeHToB J. 1. MeHnnaeneena.
Koportkonepuoanast u jymmHHONIEpUoaHAs Gopmbl [leproaudeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnbsl. Ouznueckuii CMbICI NOPSAKOBOIO HOMEpA, HOMEPOB
MEpUOJIa U TPYIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX snep. M3orombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
00oouek aromMoB mepBbIX 20 XUMUYECKUX d1eMeHTOB [lepuonnueckoii cucremsl J[. . Menneneena.
XapakTeprucTuKa XUMHUUYECKOTO JJIEMEHTAa MO ero nojoxeHuro B Ilepuonnueckon cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKHUX JIIEMEHTOB, METANIMYECKUX U
HEMETaJUTMYECKUX CBOWMCTB M0 TpymnmamM u TmepuoaaMm. 3HadeHue [lepuoamdeckoro 3akoHa U
[lepuonnueckoil cUCTEMBbl XMMHYECKHMX DJJEMEHTOB i pa3BUTUS Hayku u npaktuku. [l W.
MeHeneeB — y4€HBIN U TPaXAAHHUH.

Xumudeckas cBs3b. KoBaneHTHas (MOJsipHas U HEMOJSPHAs) CBSA3b. DIEKTPOOTPULIATENHHOCTh
XMMHYECKHUX AJ1€MEHTOB. MloHHas CBA3b

Crenenb okucinenus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. [lpoieccsl okucineHus u
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH OKCIEPUMEHT: H3y4eHHe OO0pa3I0B BEIIECTB METaUIOB U HEMETaJIOB;
B3aUMOJICVCTBUE THUIPOKCHAA IIMHKA C PAaCTBOPAMH KHCIOT W WIEIOYEH; MPOBEIAECHUE OIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluuil (ropeHue, peakuuu
pa3oXKeHUs, COeAMHEHNUS).

MexnpeamerHblie CBA3U

Peanuzayus mesxrcnpeomemuuix ceszell npu uzydeHuu Xumuu 8 8 Kuacce ocyujecmensemcs yepes
UCNONb306aHUEe KAK O0OWUX eCcmeCmBeHHO-HAYYHbIX NOHAMULU, MAaK U NOHAMUL, AGIAIOUWUXCS
cucmemMHbiMu Ol OMOENbHbIX NpeoMemos ecmecmeeHHo-Hayunozo yuxna. Obwue ecmecmeeHHO-
HayyHvle NOHAMUA. HAYYHBIU ¢hakm, cunomesd, meopus, 3aKOH, AHAIU3, CUHME3, KlAcCUugurkayus,
nepuooUYHOCmb, HAOII00eHUe, IKCNEePUMEHM, MOOeIUuposanue, usmepeHue, mooeun, saenenue. Ousuxa:
mamepus, amom, 2]1eKMPOH, NPOMOH, HeUMpPOH, UOH, HYKIUO, U30MONblL, PAOUOAKMUSBHOCb,
MONIeKYd, 2IeKMmpUYecKull 3apso0, euwecmso, meino, 00beM, azpecamuoe COCMosAHUe Geuecmed, 2ds,
Qusuueckue GenuuUHbl, EOUHUYbl UIMEPeHUs, KOCMOoc, nianemsl, 38€30vl, Coanye. buonoeus:



gomocunmes, ovixanue, 6uocgepa. Ieocpaghus: ammocghepa, euodpocgepa, munepanvi, 2opHvle
noOpoObl, NONE3HbLE UCKONAeMble, MONIUBO, BOOHbLE PECYPChl

BemecTBo M XMMH4YeCKas peakus

IIepnonnueckuit 3aKOH. IIepnonnueckas cucrema XUMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CTpoeHHe aTroMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XHWMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KalMsl, KalblUsi U HMX COCJUHEHMM B COOTBETCTBUU C
IIOJIOKEHUEM 3JIEMEHTOB B llepronnueckoii cucreme u CTpoeHHeM X aToMoOB. CTpOEHHE BEIIECTBA!
BHJIbI XUMHYECKOM CBSI3U. THUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
THUIIA KPUCTAJUIMYECKOU PEIIETKY U BUJ1a XUMUYECKOM CBS3H.

Knaccudpukanus u HOMEHKIATypa HEOPraHMYEeCKMX BellecTB (MEXAyHapoaHas U
TpUBHAJIbHAs1). XUMHUYECKME CBOWCTBAa BEIIECTB, OTHOCALIMXCA K pa3jMYHbIM  Kjaccam
HEOPraHUYECKUX COCANHEHUH, TEHETUYECKAsl CBSI3b HEOPIaHUYECKUX BEIIECTB.

Knaccuukanus XMMHUYECKHX peakuil MO pa3iIuyHbIM IMpH3HAKaM (110 YHCIy M COCTaBY
Y4acTBYIOUIMX B PEAKIUU BELIECTB, M0 TEIIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTENEHEH OKHCICHUS
XUMHYECKHUX JIEMEHTOB, IO 00PaTHMOCTH, 10 YYaCTHUIO KaTaau3aropa). DK30- U SHAOTEPMHUECKUE
peakuu, TepPMOXUMHUYECKUE YPABHEHMUS.

[lonste o ckopoctn xumuuyeckoil peakuuu. I[lonstue o0 00paTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TETepOreHHbIX peakuusax. [lonsarue o
XUMHUYECKOM paBHOBecuU. DaKTOPHI, BAUSIONIME HA CKOPOCTh XUMUYECKOW pEaKlUu U MOJIO0KEHHUE
XUMHUYECKOTIO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, SJIEKTPOHHBIM OalaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTENBHOM peakuuu. CocTaBieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuuii ¢ UCTIONb30BaHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopus >IEKTPOIUTUYECKOW OUCCONUALMU. DJIEKTPOJIUTHI U HEANEKTPOIUThL. KaThoHBI,
aHUOHBI. MeXaHMU3M JUCCOLMAIMN BELIECTB C PAa3IMYHBIMU BUIAAMHM XMUMHUYECKOH cBsi3u. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble SJEKTPOJIUTHI.

Peakium noHHOTO OOMEHa. YCIIOBHS NMPOTEKAaHHs pEeakifii MOHHOTO OOMEHa, TOJHBIE U
COKpalI€HHbIE HOHHBIE ypaBHEHMs peakuui. CBOICTBa KHCIIOT, OCHOBAHHW M COJE€H B CBETE
MIpeICTaBIeHU 00 3JIEKTPONUTHYECKON aucconuanyy. KauecTBeHHble peakiuy Ha UOHBL. [lonsamue
0 euoponu3ze coiel.

XUMUYECKUN HKCHEPUMEHT: O3HAKOMIICHHME C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYeCKUX BEIECTB — METAJUIOB M HEMEeTaUIoB (rpadura M anMmasa), CIOXKHBIX BEIECTB
(x7mopuaa HaTpHsl); UCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUH OT BO3IAEHCTBUS
pa3nuyHbIX (PAKTOPOB; HCCIEAOBAHHE AJIEKTPONPOBOJHOCTH PacTBOPOB BEIIECTB, IIpolecca
JUCCOLMAIMU  KHUCIIOT, IIenoued U cosied (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPHAJIOB);
MIPOBE/ICHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPHU3HAKK TPOTEKaHWs peakiuil HMOHHOro oOMeHa
(oOpa3oBaHue ocajka, BblIEICHUE Ta3a, 00pa30BaHUE BOJIbI); ONBITOB, MITIOCTPUPYIOIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAaKLUUN (TOpeHHe, peakUud pas3lIoKEHUs,, COCAMHEHUS);
pacrno3HaBaHH€ HEOPraHMUYECKHUX BEIIECTB C MOMOUIbIO0 KAUECTBEHHBIX PEAKIMI HAa MOHBI;, pellIeHNe
AKCIEPUMEHTAIIbHBIX 3a/1a4.

10 xiace
IloBTopenue. Knaccuduxanuss XuMHUUECKUX pEaKLMi: PeaKMU COEIUHEHUs, Pa3JI0KEeHUs,
3aMelleHus1, oOMeHa.

HemeTayibl M MX coeJMHEHUSA

OOmiast xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHU
okucaenus. CtpoeHue M (U3HYECKHE CBONCTBAa MPOCTHIX BEIIECTB — TaJOTCHOB. XHWMHUYECKHUE
CBOWCTBAa Ha mpuMepe xJiopa (B3aUMOJEWCTBHE C MeTallaMH, HEMETaJUIaMH, IIeJI0YaMH).
XnopoBoaopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOWCTBA, MOJy4YeHHE, TpuMeHeHune. JleicTBre xiopa
1 XJIOPOBOJIOPO/Ia HA OPTaHMU3M UeloBeKa. BaykHelme XJI0pyu/Ibl U UX HaX0XACHHUE B IPUPOE.

Obmass xapakrepucTtuka dneMeHTOB VIA-rpynmnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUS.



Crpoenre u ¢u3MUecKue CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA U Cepbl. AJUIOTPOITHBIC
MoauUKAIIMU KUCJIOpOJAa W Cephl. XHUMHUYECKHEe CBoOMcTBa cepbl. CepoBOIOpOJ, CTPOCHHE,
¢usnyeckue M XUMUYeckue cBOMCTBAa. OKCHIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, pu3nyeckrue 1 XMMUUYECKHE CBOWCTBA (00IIMe Kak MpeICTaBUTENs Kilacca KUCIOT U
cneunpuyeckne). XUMUIECKHE PEAKINH, JISKAIINEe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOIydeHUs
cepHOi kucnoThl. [Ipumenenune. Conu cepHOW KHUCIOThI, Kaue€CTBEHHAsl peakiusl Ha Cyib(ar-uoH.
Haxoxnenue cepbl U €€ coeaMHEHUN B IpUPOJE. XHMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl
COEAMHEHUS MM cepbl (KHUCIOTHBIE MAOXKIU, 3arps3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEJOTBPALCHHUS.

OOm1ast xapakTepUCTHKA 31eMeHTOB VA-rpynmbsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTEINEHU OKUCIICHUS.

A30T, pacrpocTpaHeHHe B Ipupojie, (GU3nvecKkre u XUMHYECKUe cBOMCcTBa. KpyroBopor a3ora B
npupoje. AMMHAK, ero (uU3M4Yeckue M XUMHUYECKHE CBOICTBa, moiydeHue u npumeHeHue. Conu
aMMOHMSI, X (pu3MYecKre U XMMHUYECKUE CBOWCTBA, NMpuMeHeHne. KauecTBeHHas peakuus Ha WOHBI
aMMOHMs. A30THas KHCJIOTa, €€ IOoJIydyeHue, (U3NYEeCKue U XUMHUYECKHe CBOHCTBa (00Iue Kak
MPEJCTaBUTEINS Kilacca KUCIOT U crneuu¢udeckue). Vcnoiap3oBaHne HUTPATOB M COJIEH aMMOHHUS B
Ka4yecTBE MUHEPAJIbHBIX y100peHH. XUMHUYECKOoe 3arpsi3HeHHe OKpYXKaroleil cpesibl COeTUHEHUIMU
a30Ta (KUCIOTHBIE TOK/H, 3arpsi3HEHUE BO3/4yXa, TOUBbI U BOJOEMOB).

®ocdop, amnorponnsie Mmoaudukanuu docdopa, pusndeckne U XuMudeckue cBoictra. OKcu
dochopa(V) wu dochopHas kucimora, (Qu3MUECKHE W XUMHYCCKHE CBOWCTBA, IOJIyYCHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.

OOmast xapaktepuctuka d>1eMeHTOB [VA-rpymmbl.  OCOOEHHOCTH  CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHHS.

VYriepon, amuIOTpONHBIE MOAW(UKALWHK, pacIpOCTpaHEHHE B TpUponae, (U3NYECKHE U
XUMHYeckue cBoiictBa. Anacop6uus. KpyroBopor yriepona B mpupone. Okcuipl yriepoja, HX
¢bu3nveckne U XMMHUYECKUE CBOWMCTBA, ACWCTBUE HA KHUBBIC OPraHU3MBI, MOJTY4YEHUE U MPUMEHEHHE.
DKosiorndyeckue mpobiemMsl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa(IV); runoresa rino6asbHOro NOTEIUICHUS
KIIMMaTta; MapHUKOBBIA 3(dexr. YroiapHas Kuciora u e€ comd, uX (U3NYECKHe M XUMHYECKUE
CBOHCTBa, MOJydyeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-noHbl. Vcnosib3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO03sICTBE.

[lepBoHauyanbHble MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHUSX yrieponaa (MeTaH,
9TaH, 3TUJIEH, alleTUJICH, ITaHOJ, TJIUIEPUH, YKCYCHasl KUCI0Ta). Mx cocmas u Xxumuueckoe cmpoeHue.
[ToHATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAaX: JKUpax, OelKax, YriaeBoJax — U UX POJIM B JKU3HU
qesoBeka. Mamepuanvrhoe eOUHCmE0 Op2aHUi4ecKux U Heop2aHu4ecKux coeOUuHeHul.

KpemHuuii, ero ¢pusndeckue U XUMHUYECKHUE CBOMCTBA, MOTydYeHUe U npumeHeHue. CoeauHeHus
KpeMHusi B mpuposae. OOmue npenacrtaBieHus o0 okcuje kpeMHusA(IV) m kpemMHueBoil kuciore.
Cunukatel, UX MCIOJB30BaHUE B OBITY, MEUIMHE, IPOMBIIIJICHHOCTU. Badichelwue cmpoumenvtvle
mMamepuanvl: Kepamukda, CmeKnio, yemenm, Oemow, oicene3obemon. IIpobremvr 6ezonacHo2o
UCNONb306AHUSL CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEGHOU HCUZHU.

XUMUYECKUH SKCIIEPUMEHT: M3Y4YeHHE 00pa3I[0B HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHON
KHUCJIOTBI; TPOBEJCHHE KAaUeCTBEHHBIX pPEAaKLUMH Ha XJIOPUI-MOHBI M HaOJIOJEHUE MPHU3HAKOB MX
MPOTEKAHUS; OIBITHI, OTpaXkamooliue (U3NYecKue U XUMHUYECKHE CBOWCTBAa TaJlOT€HOB M HX
COeIMHEHUH (BO3MOYKHO HCIOJIb30BAHKUE BUAECOMATEPHAJIOB); O3HAKOMIICHHE ¢ 00pa3laMu XJIOPUI0B
(ranoreHu10B); O3HaKOMJIEHHE ¢ oOpa3lamH cepbl U €€ COeTMHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJEOMATEpPHAJIOB);  HaONoJeHWe  mpouecca  OOyrJIMBaHUS — caxapa  HOJ  JeicTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI; H3yuY€HHE XHMHUYECKUX CBOMCTB pa30aBIIEHHON cepHOM
KHUCJIOTHI, TNPOBEICHHE KAayeCTBEHHOW peakuuu Ha cyab(paT-uoH M HaONOJeHHe NpHU3HaKa eé
MPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3MUeCKMMM CBOMCTBaAMHU a30Ta, (ochopa U uX coeaUMHEHUN
(BO3MOXXHO HCHOJb30BaHUE BHJCOMATEpUANIOB), OOpa3liaMH a30THBIX M (HOCPOPHBIX YyIOOpeHHU;
noJiyueHue, codupaHue, paclio3HaBaHUE U U3y4YeHUE CBOMCTB aMMMaKa; MPOBEJIEHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHMS U QochaT-uOH M U3yYEHHE NMPHU3HAKOB MX MPOTEKaHMS, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTBHI C MeAb0 (BO3MOMKHO HCHOJIb30BaHUE BUAEOMATEPHUAJIOB);
U3yuyeHHe Mojieleld KPHUCTAUIMYECKUX peIéToK aimasa, rpaduta, ¢yuiepeHa; O03HaAKOMJICHHE C
IIPOLIECCOM aJICOPOIIMH PaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM NMPOTUBOI3a;
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MOJIy4eHHe, COOMpaHMe, pPACIO3HABAHME WM W3YYCHHE CBOWCTB YIJEKHCIOTO Ta3a; MPOBEICHUE
KAueCTBEHHBIX pEaKIMil Ha KapOOHAT- M CHJIMKAT-WOHBI U M3YYEHHE TNPU3HAKOB HMX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKLUHMEN CHIMKATHOM MPOMBINUIEHHOCTH; PEIIEHUE 3KCIIEPUMEHTAIBHBIX 3a1a4
1o teme «BakHeillne HeMeTallIbl U UX COCIUHEHHS.

MeTaniibl M UX COCAMHEHUS

OO01mas XxapakTepuCcTUKa XMMHUECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU HMX IOJIOKEHUS B
[Tepuoanueckoii cucreme xumudeckux 3neMeHToB J[. 1. MenneneeBa u crpoenust atomoB. CTpoeHue
METaJuIoOB. MeTalmmyecKkas CBsA3b U METAJUIMYECKAsl KPUCTAIIMYECKAs PEIIETKA. DIEKTPOXUMHUECKHUI
psaa HampsbkeHud MetayuioB. Dusnueckue M XMMHUYECKHe cBoicTBa MeTaluioB. OOmIMe crnocoObl
[10JIy4eHus1 MeTasuioB. [IoHsATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3HUH.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounbie MeTambl: noJjioxkenue B [lepuonnueckoil cucreMe XxuMu4ecKux anemeHtoB 1. U.
MeneneeBa; CTpoeHHME MX aTOMOB; HAaXO0XJEHHUE B mpupojae. Ouznyueckre U XUMHUYECKHE CBOWCTBA
(na mpumepe HaTpust U Kaiaus). OKCUIBI U TUAPOKCHUIBI HaTpus U Kanus. [I[puMeHeHue IIeI0uHbIX
METAJUIOB U UX COCIMHEHUM.

[IlerouHO3EeMENIBHBIE METAJUIBl MarHUii M KalbLMW: IOoNokeHue B Ilepuonmueckon cucreme
xumuyeckux snemeHtoB J[. M. MenzaeneeBa; CTpO€HHE HX aTOMOB; HaXOXKIEHUE B IPUPOJIE.
dusnueckrue U XMMUYECKUE CBOMCTBA MarHus M Kayiblus. BaxkHeimme coequHEeHUsT Kaablnus (OKCU]I,
TUAPOKCH, cou). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: mnonoxeHne B llepuogmyeckod cucremMe XUMHYECKMX dieMeHToB  JI. M.
MeneneeBa; CTpOCHHME aTroMa; HaxoxAeHue B npupoae. dusmyeckne M XUMUYECKHUE CBOWCTBA
amroMuHMS. AM(OTEpHBIE CBOMCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: nonoxenue B [lepuonnueckoi cucreMe xumuyeckux siemeHtoB [[. WM. Menneneesa;
CTpPOCHHE aTOMa; HaXOXJACHHE B npupoje. Ouznyeckue U XUMUYECKUE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu xenesa(ll) u sxeneza(Ill), ux cocras, cBOKCTBA U MOTYUYCHHE.

XUMUYECKUN JKCHEPUMEHT: O3HAaKOMJIEHHE C oOpa3sluaMyd METaJUIOB U CIUIaBOB, HX
(bu3MYECKUMHU CBOWCTBAMU; M3y4YEHHE PE3yJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJIH30BaHUE
BUJICOMATEPHUAIIOB), 0COOEHHOCTEN B3aMMOJECHCTBHS OKCHJIa KaJblUs U HATpUs ¢ BOAOH (BO3MOYKHO
UCIONIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAaHHE CBOMCTB KECTKOW BOJBI; Mpoliecca TOPEHUs
kKelleza B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB); IMPU3HAKOB IPOTEKAaHUS
KAueCTBEHHBIX pEaKlMii Ha WMOHBI (MarHus, KajbIlUs, alOMUHUsA, IUHKA, xene3a(ll) u >xenmeza(Ill),
menu(Il)); HaOmroneHne U OnMcaHue MPOIECCOB OKPAITMBAHMS TUTAMEHU WOHAMHU HATpUs, KIS U
Kanblus (BO3MOXXHO HCIONB30BaHUE BHUAEOMATEpUAIOB); HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA QIIOMHHMS W THAPOKCHAA LMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BakHeumme MeTaiibl U UX COCIUHEHUS.

XuMHus U OKpYKamoLas cpeaa

Hossle maTepuansl u TexHonorud. Bemecrtsa u Marepuasibl B IOBCEIHEBHOM KU3HU YEJIOBEKa.
Xumusi U 370poBbe. be3ornacHoe MCToab30BaHUE BEIIECTB U XMMHUUYECKUX peakiui B ObITy. [lepBas
MOMOIIIb MPU XHUMHYECKMX O0XOrax Hu oTpaBieHHUsX. (OCHOBBI 3KOJIOTMYECKOM TI'PaMOTHOCTH.
XUMHUECKOE 3arpsi3HEHUE OKPYKaroIIei cpepl (MpeaesibHas JOMYyCTUMAasi KOHIICHTPAIHs BEIIECTB —
[TJK). Ponbs XxuMuu B pelieHHH SKOJIOTHYECKHUX TMpoodIem.

[IpupomHble WCTOYHUKHU YTIEBOAOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX
nepepaboTKU, UX POIb B OBITY M MPOMBINIIICHHOCTH. XUMUYECKUN IKCIIEPUMEHT: U3y4eHHE 00pasiioB
MaTepuasoB (CTEKJIO, CIIaBbl METAJUIOB, TIOJUMEPHbIE MaTEPHAIIbI).

MexnpeamerHblie CBA3U

Peanuzayus mexcnpeomemuvix cesaseu npu usyvenuu xumuu ¢ 9-10 kracce ocywecmensiemcs
uepe3 UCNONIL30BAHUE KAK OOWUX eCMeCcm8eHHO-HAYYHbIX NOHAMUU, MAK U NOHAMUL, AGIAIOUWUXCA
cucmemMHbiMu Ol OMOENbHbIX NpeoMemos ecmecmeeHHo-Hayunozo yuxna. Obwue ecmecmeeHHO-
Hay4Hvle NOHAMUSA: HAVUYHBIU hakm, cunomesd, 3aKOH, Meopus, AHAIU3, CUHME3, KIACCUDUKayus,
nepuoouUyHOCmys, HAOIIO0eHUe, IKCNepUMeHm, MOoOeIUuposanue, usMepeHue, Mooelb, ABleHuUe,
NapHUKo8bILl P Gexm, mexHono2us, Mamepuabl.

Quzuka: mamepus, amom, IJIeKMpPOH, NPOMOH, HeUMPOH, UOH, HYKIUO, U30MONbL,
PAOUOAKMUBHOCMb, MONEKYA, JIeKMPUeCcKull 3apso, npo8OOHUKYU, NOJIYNPOBOOHUKU, OUIIEKMPUKU,
domosnemenm, eewecmeo, meno, 00vbEM, azpecamHoe COCMOAHUE 6Bewecmsd, 2ds, pacmeop,
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PAcmeopuMoCmb, KPUCMALIULECKAsl pewémKa, Cniasbl, Quuieckue eludunbl, eOUHUYbl USMEPEHUs,
KOCMUYecKkoe npocmpancmeo, nianemol, 36€30o1, Connye.

buonocus: ¢omocunmes, Ovixanue, Ouocgepa, 3Kocucmema, MuHepaivbHble YOOOPEeHUs,
MUKDPOIIEMEHMbL, MAKPOIJIEMEHMbL, NUMAMETbHbLE BEUJeCMEd.

Teoepagus: ammocgepa, cudpocghepa, munepanvi, 2opHvle nNOpoowbl, NOJE3HbIE UCKONAeMble,
MONIUBO, BOOHBLE PECYPCHL.

KoppekunonHo-pa3BuBaoiasi HANPaBJIEHHOCTb Kypca XMMHH JOCTUTACTCA 3a CYET:
® Ppa3BUTHS PEYEMBICIUTEIBHON JEATEIBHOCTH B IIPOLECCE YCTAHOBIICHUS JIOTHYECKUX BHYTPH- U
MEXITPEIMETHBIX CBSI3€H, OBJIAJICHUS YMEHUSMHU CPaBHUBATh, HAOII01aTh, 0000I1aTh, AaHATU3UPOBATH,
JieN1aTh BBIBO/IbI, IPUMEHATh XUMUYECKHUE 3HAHUSI [ OOBSICHEHUS CBOMCTB IBJICHUH U BEILIECTB,
YCTAHOBJIEHUS CBSI3U IIPOLIECCOB U SIBJICHUIA;
® IPUBJIEYEHUS MEXKIUCLUUIUIMHAPHBIX CBS3€l, MHTEHCUBHOIO MHTEUIEKTYaJIbHOTO Pa3BUTHS
CpeACTBaMHU XMMHUH Ha MaTepuae, OTBEYaOLeM OCOOEHHOCTSAM M BO3MOKHOCTSIM yJallluXxcs;
® AKTMBHOTO HCIOJb30BaHUS COBMECTHBIX C yuuTeneM ¢(opM paboThl (Hampumep, 3aaaud,
TpeOyrole TPUMEHEHHUS CII0KHBIX MaTEMATUYECKUX BBIUYUCICHUHN M (POPMYII, ITO TEMaM PEIaroTCs B
KJ1acce C IMOMOIIBIO YUUTes);
e (QopmupoBaHUs, paclIMpEeHUs U KOOPAMHALMU HPEAMETHBIX, IMPOCTPAHCTBEHHBIX M BPEMEHHBIX
IIpe/ICTaBICHUI Ha MaTepualie Kypca, B IPOLECCEe IPOBEICHMS AEMOHCTPALUi, ONBITOB, HAOIIOACHUH,
JKCIIEPUMEHTOB;
® CIEUUAIBHOIO CTPYKTYPHUPOBAHUS M aHAIM3a M3y4aeMoro MaTepuaia (BbIAEICHHUE CYIIECTBEHHbBIX
MIPU3HAKOB U3YyYaeMBbIX SIBJICHUM U YCTAaHOBJIEHHE UX B3aUMOCBSI3H),
e (QopMmupoBaHUS TIO3HABATENBHOW JEATENBHOCTH B XOA€ XHMHUYECKHX OJKCIIEPUMEHTOB U
HaOJII0CHNH, TPU BBINOJIHEHUH JIAOOPATOPHBIX PabOT: yMEHHUS BBLIENATh U OCO3HAaBaTh y4EOHYIO
3ajady, CTPOUTb M OpPEYEBNSATH IUIaH JEHCTBMM, aKTyaJu3upoBaTh CBOM 3HaHMs, NOAOUpAaTh
aJICKBaTHBIE CPEJCTBA EATEIbHOCTH, OCYLECTBIISITH CAMOKOHTPOJIb U CAMOOLICHKY JEMCTBHIA:
® CII0JIb30BaHME METOA0B AU depeHrpoBaHHON pabOTh! C 00YUAIOIUMHUCS: TIOBTOPEHUE, aHAIN3 U
yCTpaHEeHHe OIIMOOK, pa3paboTKa M BBHINOJIHEHHE HEOOXOJMMOIro MMHHMYMa 3aJaHud JAJs
JUKBUJIAUMU  HWHAWBUIYaJbHBIX MPOOENOB, CUCTEMAaTH3alUsl HMHAWBUIYAJbHBIX 3aJaHUM U
Pa3BUBAIOIINX YIPAKHEHUMN;
® JIOTOJIHUTENIHOE MHCTPYKTUPOBAHHE B X0/1€ y4eOHOM JesTeNbHOCTH;
® CTUMYJHMpPOBAHHE YYEOHON JEATENbHOCTU: IOOUIPEHHE, CUTYyalus ycmexa, MHoOyXAeHue K
aKTUBHOMY T pyaAY, SMOILMOHAIBLHBIA KOM(DOPT, 10OpOKETATENLHOCT HAa YPOKE;

UCMOJIb30BaHUSl CHELUANBHBIX IPUEMOB M CPEJICTB OOy4YeHMs, NIpPHUEMOB aHaiIM3a H
Mpe3eHTallM TEKCTOBOIO MarepHaa, 00eCleYMBAIOUINX pealu3aliio0 METo/a «O0OXOJHBIX ITyTei,
KOPPEKIIMOHHOTO BO3JEHCTBUS Ha PEUYEBYIO NEATEIbHOCTbH, IOBBIIIEHHE KOHTPOJISI 3a YCTHOW WU
MHUCbMEHHOW PEYbIo.

OOyuaromecs ¢ TOKETBIMA HapyUIEHUSMH pe4YMd HU3-32 OCOOEHHOCTEH CBOEro pedeBoro,
MTO3HABATEIBHOIO M JJUYHOCTHOI'O PAa3BUTHS HYKJAIOTCSA B CYHIECTBEHHON aJalTalluy MporpamMmbl IO
xuMuu. OcBoeHne yuyeOHOro MaTtepuana BeneTcs: TU(GEpeHIIMPOBAHHO C BKIIOUEHHEM 3JIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJIOTMM, OCHOBAaHHBIX Ha MPHUHIMIAX YCUJIEHHUS MPaKTUYECKOU
HaNpaBJICHHOCTH M3y4aeMOIro MaTepHuasia; OIMOpbl Ha JKU3HEHHBIN OMBIT 00YYaIOLIUXCS; OPUEHTALUU
Ha BHYTPEHHHE CBS3M B COJAEPKAHUU HM3Y4aeMOIo MaTepuaia Kak B paMKax OJHOTrOo MpeaMera, Tak U
MEXIy TMpeIMeTaMy; HEOOXOJMMOCTH M JIOCTAaTOYHOCTH B OIpEIeNieHMH 00b&éMa H3y4yaeMoro
MaTepuana; BBEIEHHS B  COAEpKaHME y4yeOHBIX MPOrpaMM  KOPPEKLIMOHHBIX  3aJaHHil,
IIpeyCMaTPUBAOIIMX AKTUBU3ALUIO IO3HABATEIBHOMN 1€ATEIbHOCTH.

OcHoBHast (popma opraHuzanuu y4eOHOro 3aHATHS: YpOK. MCHonap3yroTcs MHAMBHIYalbHBIE,
IpYIIOBBIE, UHAUBHYyaTbHO-TPYIIOBbIE, PPOHTAIBHBIE BUIBI PAOOTHI.

OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA
«XHUMHUSA HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA
JIN4YHOCTHBIE Pe3yJIbTAThI
JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUSI MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCS B

9



Xo7ie OOy4YeHHsT XUMHHM B €IMHCTBE y4yeOHOM M BOCIUTATEIbHON nesrenbHOCTH OpraHuzanuu B
COOTBETCTBUM C TPAJAMLHUOHHBIMA POCCHMCKMMM COLIMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, TPHHATHIMA B OOINECTBE INPAaBWIAMH M HOPMaMH TMOBEJCHHUS M CIIOCOOCTBYIOT
IIporieccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLMATIU3ALMH 00yUYarOIIUXCSl.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:
Ilampuomuueckozo 6ocnumanus
1)  LEHHOCTHOIO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYyYHOMY
Haclle/Inl0, ITOHMMAHMUs 3HAYEHUS XHMMHUYECKOM HAayKd B IKM3HM COBPEMEHHOIO OOLIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM HH(poOpManMell O NEepeAOoBbIX IOCTHKEHHMSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMHUH, 3aWHTEPECOBAHHOCTH B HayYHBIX 3HAHUIX 00 yCTpOICTBE MUpa U
00I11eCTBa;
I'pasicoanckozo éocnumanusn
2)  IPEICTaBICHHS O COLMAIbHBIX HOPMAX U IIPABHIIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJICKTHUBE,
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOHM, Yy4eOHO-MCCIEI0BaTEIbCKOM,
TBOPYECKOH M IPYTUX BUJAX JESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH €ATEIIbHOCTH
IIPY BBIIOJHEHUM YYEOHBIX, [1O3HABATENIbHBIX 3a]a4, BBINOJIHEHUH XMMHUYECKUX SKCIIEPUMEHTOB,
CO3JIaHMM Y4EOHBIX MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B IPOLIECCEe ITON
y4eOHOH N1esTeNbHOCTH; TOTOBHOCTH OIICHWBATh CBOE ITOBEICHUE M IMOCTYIKH CBOMX TOBapHIICH C
IIO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEICTBUN IIOCTYIIKOB;
Ilennocmu nayunozo nosnanus
3)  MHUPOBO33PEHYECKUX IPEICTABICHUM O BEILECTBE M XUMUYECKOW PEAKIUM, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M COCTABISIOIIMX OCHOBY JUI IIOHUMAaHHUs CYLIHOCTH
Hay4YHON KapTUHBl MHUPA; IPEICTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTUS HPUPOIBI,
B3aMMOCBS351X YEJI0OBEKA C IPUPOJIHOMN CPEIOH, O POJIM XMMHUH B ITIO3HAHNH ITUX 3aKOHOMEPHOCTEN;
4)  IO3HABaTEIbHBIX MOTHUBOB, HAIIPAaBICHHBIX Ha IIOJyYEHHE HOBBIX 3HAaHUM 10 XWMHH,
HEOOXOAUMBIX JUTSI OOBSICHEHHUST HAOIIOTAaeMBIX MTPOIIECCOB U SIBJICHUM;
5)  IO3HaBaTeJIbHOM, WH(MOPMALMOHHOW M YWTATEIbCKOW KYJIbTYphl, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOSITENIbHOM paboThl € Yy4eOHBIMM TEKCTaMM, CIPABOYHOW JIMTEPAaTypoOW, JOCTYINHBIMU
TEXHUYECKUMHU CpeCTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;
6) uHTepeca K OOyYEHUIO M II03HAHUIO, JIF0OO3HATEIBHOCTH, TOTOBHOCTM M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOM M MCCIEeI0BATENbCKOM JEsITeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS O0y4YEeHHS B ajbHEHIIEM;
Dopmuposanus Kyibmypbl 300p06bsa
7)  OCO3HAaHMS LEHHOCTH YXU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBIIl 00pa3 *KHU3HU, OCO3HAHUS MOCIEACTBUN U HETPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHMs), HEOOXOAMMOCTH COOJIO/IeHUsT TNpaBuUi 0€30MacHOCTU MpuU
O0pallleHnH C XUMUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;
Tpyooeozo éocnumanus
8)  MHTepeca K NMPaKTHUECKOMY H3YyYEHHUIO NMpodeccHil M TpyAa paziIMyHOro pPojaa, YBaXKEHUE K
TPpyLy W pe3yibTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUsS IPEIMETHBIX
3HaHUI MO XMMHUHU, OCO3HAHHOTO BBIOOpa MHIUBUAYAJIbHON TPAEKTOPUH MPOJIOJIKEHUsT 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB W
noTpeOHOCTEH; ycremHoil npodeccuoHaNbHONW IEATEIbHOCTH M PAa3BUTUS HEOOXOIUMBIX yYMEHUH;
TOTOBHOCTB aJalTUPOBAThCS B MPodeccroHallbHOI cpee;
JKon02uuecK020 60CNUMAHUA
9)  DKOJIOTMYECKH IIeJIeCO00pa3HOro OTHOLIEHHS K MPUPOJE KaK HUCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAaHHUS, MOHMMAaHHUS ILIEHHOCTH 3J0poBOoro u Oe3omacHOro oOpasza >XU3HH,
OTBETCTBEHHOT'O OTHOILEHUSI K COOCTBEHHOMY (PU3NYECKOMY M IMCUXUYECKOMY 370POBbIO, OCO3HAHUS
LEHHOCTH COOJIOIEHUS MpaBWJl 0e30MacHOro MOBEACHMs IMpH paboTe ¢ BEIIEeCTBAMM, a TAKKE B
CUTYalUSX, YTPOXKAKOIIUX 370POBBIO U JKU3HU JIIOJIEH;
10)  CrIOCOOHOCTH NMPHUMEHATh 3HAHMS, MOJyyaeMble NMPH M3YYCHUU XMMUH, JUIS pelleHHs 3a/ad,
CBA3AHHBIX C OKPYKAIOIIEW MPUPOJHOM CpenoM, MOBBIMIEHUS YPOBHS 3KOJIOTMYECKOW KYIbTYpHI,
OCO3HAHMA TJIO00ATBHOIO XapaKTepa AKOJOTMYECKHX MpoOieM M MyTell MX pEeLIeHUs MOCPEACTBOM
METO/I0B XMMHH;
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11)  DKOJOTMYECKOTO  MBIIUICHUS, YMEHUS pPYKOBOJACTBOBaTbCS UM B  IO3HABaTEIbHOM,
KOMMYHUKATUBHOM M COI[MAJIbHON MPAKTHUKE.
MeTanpeamMeTHblie pe3yJabTaThl

B cocraBe MerampeaMETHBIX PE3yAbTAaTOB  BBIACNAIOT 3HAUYMMble Uil (OPMUpPOBAHUS
MHUPOBO33PEHHUsI OOICHAYYHBIC TOHSTHS (3aKOH, TEOpHWs, NPHUHIMUII, TUIOTe3a, (akKT, CHCTEMa,
MIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPHIE UCHOJB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax
U TO3BOJISIIOT HAa OCHOBE 3HAHWH M3 ITHX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O ILIEIOCTHON
HAy4YHOU KapTHUHE MUPA, U YHUBEPCAJIbHbIE YueOHbIe IeHCTBUS (TI03HABATEeIbHbIE, KOMMYHUKATUBHbIC,
pErylaTUBHbIE), KOTOpble oOOecrneuynBaoT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHHIO U OCYIECTBICHHUIO YU€OHOM EATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
bazoevimu nozuueckumu oeiicmeuamu

1) YMEHHEM HUCIOJb30BaTh MPHUEMBI JOTMUYECKOTO MBIIIJICHUS IPU OCBOCHUM 3HAHHM: pacKphIBATh
CMBIC]T XUMHUYECKUX MOHATUM (BBIICIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aHUMOCBS3b C
OPYTUMU TIOHSATUSIMH), UCHOJb30BaTh MOHSATHS i1 OOBSICHEHHS] OTICNIbHBIX (DAKTOB U SIBICHUM;
BEIOMpATh OCHOBAHHS W KPUTEPUH JUIS KIACCH(PHUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peaKkiuii; yCTaHaBIMBAaTh MPUYMHHO-CIECICTBEHHBIC CBSI3U MEXIY OOBEKTAMHU H3YYECHHs; CTPOUTH
JIOTUYECKHE pacCyXIeHus (MHIYKTUBHBIC, €IyKTUBHbIC, [0 aHAJIOTWHU); JeNaTh BBIBOABI U
3aKJIIOYEHUS;

2) yMEHHUEM NPHUMEHSATh B TPOLIECCe TO3HAHUA TOHATUS (MPEIMETHBIE U METalpEeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHUHU, NPpeoOpa3oBbIBaTh MIUPOKO
MPUMEHSAEMbIE B XUMHU MOJCJIbHBIC MPEACTABICHUS — XUMHUYECKHM 3HAaK (CHMBOJI JJIEMEHTA),
XuMHuueckas GopMmyiia U ypaBHEHHE XUMUYECKOU peaKlui — MPU PEIIeHUH y4eOHO-I103HAaBATEIbHBIX
3a/1a4; ¢ y4€TOM OSTUX MOJICIBHBIX MPEJCTaBICHUN BBISBISATh U XapPaKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKU M3Yy4aeMBIX O0OBEKTOB — XMMHUYECKUX BEUIECTB U XMMHUUYECKUX PEAKIUil; BBIABIATH OOIIKE
3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBS3M U MPOTHUBOPEUHS B H3Y4YaEMBIX MpoIeccax M
SBIICHUSX; Tpe/uiaraTb KPUTEPUU I BBIIBICHHS O3TUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUMIA,
CaMOCTOSITEJIbHO BbIOMpaTh CHOCOO peleHus yueOHOW 3ajaud (CpaBHUBAThb HECKOJIBKO BapUAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIINN C YIETOM CAaMOCTOSITENTFHO BBIJCIIEHHBIX KPUTEPHUEB);
ba3zoevimu uccnedosamenvckumu oelucmeuamu

3) YyMEHHUEM HCMOJIb30BaTh MMOCTABIECHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
KaueCcTBe OCHOBBI UIsi (POPMUPOBAHHUS TUIIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUMU;

4) mMpuoOOpeTeHHe OMbITa 10 TUIAHUPOBAHUIO, OpPTaHU3AIMH W TPOBEIACHUIO YUYCHUUYECKHX
SKCIIEPUMEHTOB: yYMEHHE HaONIoJaTh 3a XOJOM IPOIEeCcCa, CaMOCTOSTENBHO IMPOTHO3UPOBATH €0
pe3ynbratr, (opMmynHpoBaTh 0000IIEHHS M BBIBOJBI IO pe3yjabTaTaM IPOBEAEHHOTO OIbITA,
HCCIIETOBAHMSI, COCTABISATh OTUET O MPOJeNaHHOM paboTe;

Pabomoii ¢ ungpopmavueii

5) yMEHHEM BBIOMpaTh, aHATM3UPOBATH M MHTEPIPETHUPOBATH WHPOPMAIUIO PA3NUYHBIX BUAOB U
GbopM TpeICTaBICHUS, MOJy4aeMyl M3 PAa3HbIX HCTOYHHMKOB (HAy4yHO-TIOMYJSpHas JUTEparypa
XUMHUYECKOTO COJIEpP)KaHUs, CIIPaBOYHBIE MOcoOus, pecypchl MHTepHeTa); KPUTUYECKH OIIEHHUBAThH
MIPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

6) YMEHHMEM MPUMEHSTh Pa3IUYHbIE METOJBl M 3aMpPOCHl MPU MOUCKE U OTOOpEe HHPOpPMAIUH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBHITIOJHEHUSI y4E€OHBIX M TIO3HABATEIBHBIX 3ajad
ONpeAeNEHHOr0 THUIA; TPHOOpETEHHE OmnbiTa B OOJACTH HCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJAQJCHHE KYyJIbTYPOM AaKTHBHOTO WCIOJIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (JOpMY MpeAcTaBlIeHUsT HHPOpMAIIUU
Y WITIOCTPUPOBATh PENIaeMble 3a7a4d HECIOKHBIMU CXEMaMH, JUarpaMMaMu, IPyruMu (GopMamu
rpaduKu 1 UX KOMOMHAIUSIMU;

7) YMEHHEM HCIOJIb30BaTh W aHAJIM3UPOBAaTh B IIpolecce Y4eOHOHM U UCCIIE0BATEIbCKOM
JEeSTeNbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO341CTBAa M TPAaHCIOpPTa Ha
COCTOSIHME OKPY>KAaroLIeH IPUPOJHON Cpebl;

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

8) yMEHMEM 3aJjaBaTh BOIIPOCHI (B XOJ€ AUaliora W/WIM AUCKYCCHH) IO CYIIECTBY 00CYXaaeMoit
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TeMbl, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BHIMIOJIHEHUS MPEI0KEHHON 3a1auu;

9) mpuoOpeTeHHe OmbITa MPE3EHTALUU PEe3yIbTaTOB BBIMOIHEHHUS XHUMHUYECKOTO 3KCIEpUMEHTa
(;mabopaTopHOro oOmbITa, Ja0OpaTOpHO pabOTHI MO HCCIEAOBAHHIO CBOICTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOW CO CBEPCTHUKAMH IO3HABATEIHHON M HCCIIEAOBATEIBCKOM
NESTeIbHOCTH TMpPH PEIIEHWH BO3HUKAIOIMX Mpo0sieM Ha OCHOBE ydéra OOIIMX HHTEPECOB U
COTJIACOBAaHUS TMO3UIMKA (0OCYXIeHHs, OOMEH MHEHHMSMH, «MO3TOBBIC IITYPMBD», KOOPAMHAIUSL
COBMECTHBIX JICHCTBHI, OmpeiesieHne KPUTEpUEB 0 OIIEHKE Ka4eCTBA BBIIIOJHEHHOU paboThI U JIp.);

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

11) yMEHHEM CaMOCTOSTEIbHO ONPEACTATh LENU JeATeNbHOCTH, IIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTH, BBIOMpaTh Hambosee
¢ (ekTHBHBIE CIIOCOOBI pEIIeHUs yYeOHBIX W MO3HABATEIBHBIX 3a7ad, CAMOCTOSITEILHO COCTaBIISATh
WIN KOPPEKTUPOBATH MPEAJIOKEHHBIM alropuT™M JEHCTBUII MpHU BBINOIHEHHM 3aJaHUM C y4ETOM
MOJyYeHUs] HOBBIX 3HaHUN 00 H3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKLHUAX; OICHUBATh
COOTBETCTBHE MOIYYEHHOIO Pe3yJIbTaTa 3asiBICHHOM 1IeIH;

12) yMEHHEM HCHOJb30BaTh U AHATM3HPOBATH KOHTEKCTHI, IPEIJIaracMble B YCIIOBUH 3aIaHHA.

IIpeaMeTHbBIE pe3y/bTATHI

B cocTaBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHUIO 00S3aTENbHOTO COJIEP:KaHUs, YCTAHOBIEHHOTO
JAaHHOW MPUMEPHOU paboueii mporpaMMoid, BBIJCIISIOT: OCBOSHHBIC 00YJYAIOIIMMHUCS HAYYHBIC 3HAHUS,
YMEHHUS M CIOCOOBI JecTBUi, crenuduyeckue [Uisl MNpeAMETHONH obmactu «XUMHS», BUIbI
NESATEILHOCTH TI0 TTOJIYYECHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO
B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

[IpenMeTHBIC pe3ybTAaThl MPEICTABICHBI M0 TOAaM OOYYEHHUS M OTPAKalT CPOPMHUPOBAHHOCTH Y
o0yJarouxcst CASAYIONINX YMEHUMN:
8 KJIACC
1)  packpviéamsv CMblC OCHOBHBIX XUMUYECKUX MOHATUH: aTOM, MOJIEKYJa, XUMHUUYECKUI AJIEMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJEKYISIpHAas Macca, KOJUYECTBO BEIECTBAa, MOJIb, MOJISIpHAs Mmacca,
MaccoBas JOJII XHUMHUYECKOTO OJJIEMEHTa B COCIWHEHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBAaHHME, COJIb, OJJIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKas peakius,
KJIacCU(PUKALMS PEaKIMi: peakuu COEAUHEHUS, PEaKIUU pa3JIOKEHHUS, PEaKIUu 3aMeIeHus,
peakiuu oOMeHa, 2K30- U IHAOTEPMUUYECKUE DPEAKIMH; TeraoBOH APQEeKT peakiuu; SApO aTroma,
ANIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWUTalb, pajuyC aroma, XHUMHUYEcKas CBs3b, MOJISpHas U
HEMOJISIpHAasl KOBAJEHTHasl CBs3b, MOHHAS CBS3b, MOH, KAaTHOH, aHWUOH, PacTBOpP, MaccoBas JOJIs
BelllecTBa (MPOIICHTHAs! KOHIIEHTpPAIUs) B PaCTBOPE;
2)  unmoCmpupoéams B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHHA (CM. M. 1) U MPUMEHATH 3TH
TIOHSTHS MPU OTMMMCAHUU BEIIECTB M X MPEBPAICHUH;
3)  ucnonv3zoéams XWMUYECKYIO CHMBOJIMKY JI COCTaBleHUS (OpMyN BEHIECTB W ypaBHEHUN
XUMHYECKUX PEAKIIUN;
4)  ompedensamb BAIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHUSX; CTEIEHb OKHCIICHUS
9JIEMEHTOB B OWHApHBIX COCIMHECHHSIX;, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIacCy
coeuHEHNH Mo (opmynaMm; BHUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAss M WOHHAs) B HEOPTaHMYECKHX
COCIMHCHMSIX
5)  packpeigamsb cmuica [lepuoanueckoro 3akona /. 1. MenneneeBa: 1eMOHCTpUPOBATh MIOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT MX MOJIOKEeHUsS B [leprnoanueckoit
CUCTEME; 3aKOHOB COXpaHEHHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISPHOTO
yUeHHUs, 3aKOHa ABOrajpo; onucwvieams U xapakmepuzosams TadnuuHyio ¢opmy Ilepuonnueckoit
CUCTEMbl XHMHMUYECKHX 3JIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas mnoarpynmna (A-rpynma)» u
«mmobounass moarpymnma (b-rpynma)», Mameie u OoJbIIME TEPUOABI, COOMHOCUMbL OO0O3HAYEHUS,
KOTOpbIe UMEIOTCsl B Tabnutie «llepuonnyeckas cuctemMa Xxumudeckux anemeHToB [[. 1. MenneneeBa»
C YUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj sapa,
o0111ee YMCIIO STEKTPOHOB M PACIPEIEICHNE UX 10 SJIEKTPOHHBIM CIIOSIM);
6)  Kraccuguyuposams XUMUYECKUE SJIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA; XUMUYECKUE PEAKIIHHI
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(110 YUCITy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P (DeEKTY);

7)  xapaxmepuzosams (Onucviéams) OOLUIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX KIIACCOB,
MOJTBEPXK/Iasi ONMUCAHWE MPUMEpPaMH MOJEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKIuii;

8)  mpocHo3uposéamv CBONCTBA BELIECTB B 3aBUCHUMOCTM OT HUX KayeCTBEHHOI'O COCTaBa;
BO3MOKHOCTH NPOTEKAHHsI XUMUUYECKUX IPEBPALICHUNA B Pa3JIMUHBIX YCIOBUSIX;

9)  8vIYUCAAMb OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BELIECTB; MacCOBYIO JOJIO
XMUMHYECKOI'0 3JIeMEeHTa 10 (popMyJie COeAMHEHHs]; MACCOBYIO JOJIIO BELIECTBA B paCTBOPE; IPOBOIUTH
pacu€Thl 10 YpaBHEHUIO XUMUUECKOHN peakluu;

10)  npumensimb OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENbHOCTH — aHaJlW3 U CHUHTE3,
CpaBHEHME, 0000IIEeHHEe, CUCTEMATH3alHMI0, KIAaCCU(DUKALMIO, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX
CBSI3€M — /U1 M3Y4YEHMsI CBOWCTB BEILECTB U XUMHUYECKUX pEaKLUM; eCTECTBEHHO-HAayYHbIE METOMbI
[O3HAHUs — HAOJII0JICHUE, U3MEPEHHE, MOJECITUPOBaHHE, SKCIIEPUMEHT (peabHbII U MBICICHHBIN);

11)  crnedosams MpaBUIIAM IOJIb30BAHHS XUMHUECKOW MOCYI0M U 1ab0OpaTOpHBIM 000pyI0BaHUEM, a
TaKXe IpaBWjaM OOpallleHUs] C BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKLMSIMM IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJOPOIa
U KHUCIIOpOJia), MPUIOTOBJIEHHIO PAcTBOPOB C OINpPEAeNEHHONM MaccoBOW J0JeH pacTBOPEHHOTO
BELIECTBA; IUIAHUPOBAThb U IPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PAaCTBOPOB
11e7I04Yel U KUCIIOT C IOMOLIbIO MHIUKATOPOB (JakMyc, heHonpTaenH, METUIIOPaHXK U Jp.).

9-10 KJIACC

1)  packpwieamsv cmMbiCl OCHOBHBIX XMMUYECKUX MOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKyJa,
HOH, KaTHOH, aHMOH, MIPOCTOE  BEILECTBO, CIIO)KHO€  BELIECTBO, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKHCICHUS, XMMUYECKas peakiys, XUMUUYECcKasl CBsI3b, TEIJIOBOM
3pdexT peakuuu, MOJIb, MOJSIPHBIA  O0BEM, pPACTBOp;  DIIEKTPOJIMTHI,  HEIIEKTPOJHTHI,
JIEKTPOIMTUYECKAs AUCCOLMALUS, PEAKIIMY HOHHOTO 0OMeHa, KaTaln3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMble W HEOOpAaTUMBIE PEAKIHNU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTEIb,
BOCCTQHOBUTEIIb, OKUCIIEHHME M BOCCTAHOBJIEHHE, AJUIOTPONHUs, aM(POTEPHOCTb, XMMHUYECKas CBSI3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUINYECKas), KPUCTAJUINYECKasT PEIIETKA, KOPPO3Usl METAJUIOB, CIUIABBI;
CKOpPOCTh XUMUYECKOM peakluu, npenenbHo nomyctuMas konuenTpanus (I1IJ1K) Bemectsa;

2)  unmIOCMpupoéams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH (cM. m. 1) U IpUMEHATH 3TU
MOHATUS NP ONMCAHUU BELIECTB U UX MPEBPALICHUH;

3)  ucnonvzoéams XWMUYECKYIO CHMBOJIMKY JJI COCTaBJIEeHUS (OpMYN BEIIECTB U ypaBHEHUH
XUMHUYECKHX PeaKIuii;

4)  ompedensamb BAJNEHTHOCTb U CTENEHb OKHUCIIEHUS XUMHUYECKHX D3JIEMEHTOB B COEJIMHEHUSX
Pa3IMYHOIO COCTaBa; IPUHAJUIEKHOCTh BELIECTB K OMNpPEAeNEHHOMY KJIAcCy COEIMHEHUH 10
dbopMynaM; BUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAs, MOHHAs, METaJUIMYECKas) B HEOPraHMYECKHX
COEIMHEHUSX; 3aps)l MOHa IO XHMMHYECKOH (opMmyse; xapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAUHEHUN, THUI KPUCTAININYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5)  packpwuieams cmvicn llepuoguyeckoro 3akona JI. M. MeHnpaeneeBa U AEMOHCTPUPOBATH €r0
MOHUMAaHUE: Onucvleamsv U xapakmepuzogames TadnuuHylo ¢opmy Ilepuoanueckoit cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3inuaTh MOHATUS «IJIaBHasg mnoArpynna (A-rpynma)» u «1mobodHas
noarpynna (b-rpymnmna)y, Manbie u OosblIue NEPUOABL; COOMHOCUMb 0003HAYEHUS, KOTOPbIE HUMEIOTCS
B NEPUOJMYECKON Tabmuie, ¢ YHUCIOBBIMU XapaKTEPUCTHKAMM CTPOCHHS aTOMOB XHMHMYECKHX
3JIEMEHTOB (COCTaB U 3apsj sipa, OOIIee YUCIO AIEKTPOHOB U pacHpeesIeHne UX MO 3JIEKTPOHHBIM
CIIOSIM); 00BACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB 3J€MEHTOB M MX COEAMHEHUI B
npeJienax MajbIX EPUOI0B U INIaBHBIX MOATPYII C Y4ETOM CTPOSHHS UX aTOMOB;

6)  Knaccuguyuposams XUMUYECKUE 3JIEMEHTHI; HEOPraHMUECKUE BELIECTBA; XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEILIECTB, [0 TEIIOBOMY 3P (EKTy, 10 U3MEHEHUIO
CTETEeHEeH OKUCIIEHUS] XUMUYECKUX AJIEMEHTOB);

7)  xapaxmepuzoeamv (onucvleamy) o0MUE W CHEU(DUUESCKHE XUMUUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEIECTB, MOJATBEPXk/Jasi OINMCaHHE NpPHUMEpaMU MOJIEKYJISPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHIA;

8)  cocmaensimb ypaBHEHHUs DIEKTPOJUTUYECKON JTUCCOLMALIMN KUCIIOT, HIEI0Uel U COJIEH; MOJIHbIE
U COKpalll€éHHbIE ypaBHEHHUS pEaKkIUii MOHHOrO OOMEHa; ypaBHEHHUS peakiuil, MOJITBEP:KIAIOIINX
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CYILIECTBOBAHNE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

9)  packpviéamb  CYHIHOCTb  OKHCIUTEIIbHO-BOCCTAHOBHUTENBHBIX  peaKUMid  MOCPEACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OanaHca dTUX PeaKIuii;

10)  mpoeHo3upoéams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS; BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBUSIX;

11)  ebluucHAMbd OTHOCUTEIbHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MAacchl BEUIECTB; MACCOBYIO JIOJIO
XHUMHYECKOT0 3JIEMEeHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakinu;

12)  crnedosams MpaBUIIaM MOJIb30BAHUS XMMHUUYECKOM MOCY10i 1 1abopaTopHbBIM 000pyI0BaHUEM, &
TakKe TMpaBWiiaM OOpalleHuss C BEHICCTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH I10 BBIMOJTHEHHIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa
U YTJIEKUCIIOTO rasa);

13)  nposooums peaKuuu, IMOATBEPKAAIONINE KAueCTBEHHBI COCTAaB pa3lMYHBIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHI- OpOMHUI-, HOTUA-, KapOoHAT-, pocdaT-, cuiukar-, cyabdar-,
TUJIPOKCH/I-UOHBI, KATHOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

npuMeHsmb OCHOBHBIE OTNIEPAIIMH MBICIUTEIBHOMN 1eATEeIbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHUE, 0000IIIeHNEe, CUCTEMATU3AIMIO, BHISBICHUE IPUUNHHO-CIIC/ICTBEHHBIX CBS3EH — IJIs
W3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIU; eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
Ha0II0IeHNE, M3MEPEHUE, MOJISITMPOBAHNE, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIN ).

OLEHVMBAHMUE PE3YJIbTATOB OCBOEHUM S [TPOT'PAMMBI

IIpoBepka u OLEHKA 3HAHWI MPOXOAUT B XOJI€ TEKYIIMX 3aHITUH B YCTHOM WM MHUCbMEHHOU
dhopwme.

dopMaMH KOHTPOJIS SIBJSIOTCS TPOMEKYTOUHBIE U UTOTOBBIE TECTOBBIE KOHTPOJBHBIE PaOOTHI,
CaMOoCTOSITeNIbHBIE Pa0OTHI; ()POHTANBHBIA M WHIUBUAYAIbHBINA OMPOC; OTYETHl MO MPAKTHUYECKUM U
1ab0opaTOPHBIM pabOTaM; TBOPUYECKUE 3aJaHHUSI.

Joctuxennss 00ydaromuxcsl OLEHUBAIOTCS B Mpollecce (PPOHTAIBHOTO U HHIWBUIYaJIbHOTO
KOHTpPOJISI Ha OOBIYHBIX YPOKaX, B MPOIECCE NMPAKTUUYECKUX PAOOT MO OKOHYAHUU U3YUCHHS KPYITHBIX
teM. [IpoBepounbie pabOThl MPOBOASTCS B MUCHbMEHHOW (opMme, B BUIE TECTOB (BapHaHTHI OTBETOB
cokpamieHsl ¢ 4x a0 3X). 3arulaHupOBaHHBIE JIAOOPATOpPHBIE paOOTHI TMOJIEKAT OICHKE IO
YCMOTPEHHUIO YUUTES.

Pe3synbTaTsl 00y4eHUs] AEMOHCTPUPYIOTCS 00YUYaIOLIUMCS C MCTIOIb30BAaHUEM JIOCTYITHOTO EMY
BHUJIAa PEUEBOM JESATENbHOCTH B COOTBETCTBUU CO CTPYKTypoil Hapymenus. [Ipu HeoOxomumocTu
BO3MO’KHO yBEJIMUYE€HHE BPEMEHHU Ha MOATOTOBKY OTBETA.

[Tpu oueHke 3HaHHM OOyYaroMIMXCs MPEAnoiaraeTcsi oopamaTh BHUMaHUE Ha MPaBUIbHOCTD,
OCO3HAaHHOCTbh, JJOTUYHOCTh U JIOKA3aTEIHHOCTh B M3JI0KEHUM MaTepHasia, TOUHOCTh HCIIOIb30BAHUS
TEPMUHOJIOTUH, CAMOCTOATEIBHOCTh OTBETA.

Pe3ynbTaThl 00y4ueHUs JEMOHCTPUPYIOTCS O0YYaIOLIUMCS C UCIIOJIb30BAHUEM JIOCTYITHOTO EMY
BUJa PEUEBOM JESITENPHOCTH B COOTBETCTBUU CO CTPYKTypoul HapymeHus. [Ipu HeoOxomumocTu
BO3MO’KHO yBEJIMUYE€HHE BPEMEHHU Ha MOATOTOBKY OTBETA.

Hopmwl oyenok 3a ycmuoiii omeem

Ouyenka «5» CTaBUTCS, €CIIA 00yUYaIOIIUNICS :

. MOKa3bIBaeT IIyOOKOE M MOJIHOE 3HAHWE M MOHMMAaHHE BCEro o0bEéMa MpOrpaMMHOIO
MaTepuana; TOJHOE T[OHUMAaHWE CYIIHOCTH  pacCMaTpUBA€MbIX  TOHSTHH, SIBICHUH U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3EH;

o yMEeT COCTaBUTH TOJHBIM W TMPaBWIbHBIA OTBET Ha OCHOBE HM3YyUYEHHOI'O MaTepHaa;
BBIJICTISITh TJIABHBIE TOJIOXKEHUS, CAaMOCTOSITENILHO TOJATBEPKIaTh OTBET KOHKPETHBIMHU MPUMEPAMH,
(dakTaMu; CaMOCTOSITENIbHO M apryMEHTHPOBAHO JleJIaTh aHallnu3, 000011eHNs, BBIBOBI.

. YCTaHABIIMBAE€T MEXIIpeJIMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHUM) U
BHYTPHUIIPEIMETHBIE CBSI3M, JEMOHCTPUPYET YMEHHE TBOPUYECKH MPUMEHSATH TOJIYYCHHBIC 3HAHUS B
HE3HAKOMOM CUTYalluu;

o yMEeT TMOCIea0BaTeNbHO, YETKO, CBS3HO, OOOCHOBAHHO W 0€30IIMOOYHO H3JIaraTh
y4eOHBI MaTepHalT, aBaTh OTBET B JIOTHYECKON MOCIEIOBATEIHHOCTH C MUCIIOIB30BAHUEM MPUHATOMN
TEPMHUHOJIOTUH; JIelaTh COOCTBEHHBIE BBIBOJBI, (OPMYIHMPOBATH TOYHOE OMNpPEICICHHE W
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HNCTOJIKOBAHUE OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TGOpI/II\/'I; npu OTBETC HC IMOBTOPACT HOCIOBHO TCKCT
y4eOHMKA, W3JIaraeT MaTepuajl JIMTEPATYPHBIM SI3BIKOM; TPABWJIBHO U OOCTOSTEIHLHO OTBEUaeT Ha
AOIOJHHUTCIBHBIC BOITPOCHI YUUTCIIA,

. yMEET CaMOCTOSATEIbHO H PAalMOHAIBLHO WCIOJIL30BaTh HATJISIHBIE IOCOOUS,
CIIPaBOYHBIE MaTEpHAIIbl, YYECOHHUK, IOMOJHUTEIBHYIO JIUTEPaTypy, NMEPBOUCTOYHUKH, MPUMEHSTH
CUCTCMY YCJIIOBHBIX 0603H21‘-IGHI/Iﬁ IIpu BCACHUU 3a1mcep”1, COIIPOBOKAAOIINX OTBCT, WCIIOJb30BAHUC
JUISL JOKa3aTeJIbCTBA BEIBOJIOB U3 HAOIIOICHHUI U OIBITOB.

Ouyenka «4» craButcs, eciiv 00ydJaromuincs:

L] IMOKa3bIBACT 3HAHHA BCCr0 HU3YYCHHOI'O IMPOrpaMMHOTO MaTcpualia, I[aéT HOJIHBIN U
MPaBUJILHBIN OTBET HA OCHOBE M3YyYEHHBIX TEOPHI; JOIMYCKACT HE3HAYUTEIbHBIC OITMOKH M HEJOUETHI
npu BOCIIPOU3BCACHUHN HU3YYCHHOI'O MaTcpualia, H€6OJIBIJ_II/IG HCTOYHOCTH IIpU HCIIOJIB30BAHHUU
Hay4HBIX TEPMHHOB HJIA B BBIBOJIAX M 00OOIIEHUSX U3 HAOIIOJICHUH U OIBITOB;

. Marepuai M3jaraeT CBSI3HO, B ONPEICICHHON JOTHYECKON IOCIIeI0BATEIbHOCTH, MPHU
3TOM JIOMYCKAeT OJHY HEerpyOyro ommOKy wiu He 0ojiee ABYX HEIOYETOB M MOXKET UX HCIPABUTH
CaMOCTOATENILHO TIPU TPEOOBAaHWM WM TPH HEOOJBINOW TOMOIIY IPENOoIaBaTelis; MOITBEPKIACT
OTBCT KOHKPCTHBIMU IMIPUMCPAMH; MIPABUJIBHO OTBEYACT HA JOIMMOJTHUTCIIbHBIC BOIIPOCHI YYHUTECIIA,;

L] YMEET CaMOCTOATCIBbHO BBIACIIATH I'VIABHBIC IMOJIOKCHUA B U3YYCHHOM MATCpHAJIC, HA
OocHOBaHUU (aKTOB M NPUMEPOB 0000IaTh, JAeNaTh BBIBOJbI, yCTAHABIMBATH BHYTPUIIPEIMETHBIC
CBSI3H,

L] ACMOHCTPHUPYECT YMCHHC IIPHUMCHATH IMOJIY4YCHHBIC 3HAHUSA Ha ITPAKTHUKE B
BUJIOM3MEHEHHOW CHUTyallud, COONI0JaTh OCHOBHBIE MpaBuja KyJIbTYphl YCTHOW peud H
CONPOBOXKAAOIIEH MMCbMEHHOM, UCII0JIb30BaTh HAYYHbIE TEPMUHBI;

Ouyenka «3» cTaBUTCA, €Clid 00y4JaroIUics

° YCBOUJI OCHOBHOE COJIEp)KaHUE y4yeOHOro Marepualia, UMEeT MpoOensl B YCBOSHUU
MarepHaia, He NPEeNsATCTBYIOIIME JaJbHEUIIIEMY YCBOCHUIO TPOrPAMMHOT0 MaTEpHAIa;

° MaTepuajg ~ M3JIaraeT ~ HECHUCTEeMATH3WPOBAaHHO,  (parMeHTapHO, HE  Bceraa
IIOCJIEJOBATEIILHO;

° IIOKa3bIBA€T HEJOCTAaTOYHYI0 C(QOPMUPOBAHHOCTb OTIENbHBIX 3HAHUI U YMEHMI;
BBIBOJIBI M 0000IIIEHUS apTyMEHTUPYET cl1a0o, JOMYCKAeT B HUX OLITUOKH.

° JOMYCTHJI OWIMOKM ¥ HETOYHOCTH B HCHOIB30BAaHWM HAYYHOH TEPMHHOJIOTHUH,
OHpGZ[GJ'IeHI/Iﬂ HOH?ITI/IfI JaJI HEJOCTAaTOYHO YETKHUCEC,

o He MCHOJb30BajJl B KA4eCTBE J0OKa3aTelIhbCTBAa BBLIBOJALI U 000OIIEHUS U3 HAOIIOACHUM,
(haKTOB, OIBITOB WJIM JOMYCTHII OIIUOKHU TIPU UX U3II0KEHUU;

° WCTIBITHIBACT 3aTPYAHECHUS B MPUMEHEHUH 3HAHUI, HEOOXOAUMBIX ISl pEIICHUS 3a/1a4

paanqux THUIIOB, HpI/I O6’I)$ICH€HI/II/I KOHerTHI)IX SIBJICHI/Iﬁ Ha OCHOBC Teopnﬁ U 3aKOHOB, WJIN B
MOATBEPK/IEHUH KOHKPETHBIX IPUMEPOB MPAKTUUECKOTO IPUMEHEHHUSI TEOPHIl;

° OTBEUYAET HEMOJHO HAa BOMPOCHI yuuTelns (Ymyckas U OCHOBHOE), UM BOCHPOM3BOIUT
coJiepKaHUE TEKCTa Y4YeOHHMKa, HO HEAOCTAaTOYHO IMOHHWMAET OT/ACIIbHBIC IOJIOKEHHUS, HMEIOIIHE
3Ha4YEHHE B ’TOM TEKCTE;

° OOHapyXMBaeT  HEJOCTaTOYHOE  TMOHMMAHUE  OTHCNbHBIX  MOJIOKCHUU  TIpH
BOCIIPOM3BE/ICHUU TEKCTa yueOHUKa (3amuceil, IepBOMCTOYHUKOB) WJIM OTBEYAET HEMOJIHO Ha BOMPOCHI
YUUTENS, JOMYCKasi OJIHY-/IBE TPyObIe OMIMOKH.

Ouyenka «2» CTaBUTCS, €CITH 00yJarOIIIHIACS

o HE YCBOWJT M HE PaCKPBLT OCHOBHOE COJICpKAHKME MaTepHala;

° HE JIeJIaeT BBIBOJIOB M O0OOIICHUI;

o HE 3HAaeT W HE MOHUMAET 3HAUUTENbHYIO HWJIM OCHOBHYIO YacTh MPOTPaAMMHOIO
MaTepuaja B IpejeiaX MoCTaBICHHBIX BOIPOCOB;

o uMeeT cinabo cPOopMHUPOBAHHBIC W HEMONHBIC 3HAHUS W HE YMEET NMPHUMEHSITh HX K
pEIIeHNI0 KOHKPETHBIX BOMPOCOB U 3a7a4 MO 00pasiLy;

. Ipu OTBeTe (HAa OJMH BOIPOC) JOMyCKaeT Oosiee ABYX TpyOBIX OLMIMOOK, KOTOphIE HE
MOJKET UCTIPABHUTh Ja)Ke MIPH TOMOITH YIUTEIIS.

Ilpumeuanue
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. [To OokOHUaHWM YCTHOTO OTBETAa OOYYAOIIETOCS TMEAaroroM MaéTcs KpaTKUi aHaI3
0TBETa, OOBABISCTCS MOTUBUPOBAHHAS OIICHKA. BO3MOXHO MpHUBJICUEHUE IPYTHX OOYUAIOMIUXCS IS
aHaM3a OTBETA, CAMOAHAJIN3, MPEIOKEHUE OIICHKHU.

. OrneHUBaHUE YCTHBIX OTBETOB OCYIIECTBIIACTCS O€3 ydeTa HapyIIeHUH S3BIKOBBIX/
pEYEBBIX HOPM, CBSI3aHHBIX C HEIOCTaTKaMHU IPOU3HOCUTEIIBHOW CTOPOHBI peud (IMPOU3HOLICHUE
3BYKOB, BOCIIPOM3BEJICHHE CJIOB CJIOKHOW CJIOTOBOM CTPYKTYPhI, HHTOHAIIMOHHBIX M PUTMHUYECKUX
CTPYKTYp H IIp.).

Hopmul oyenxu nucvmernnwvlx pabom.

Ouyenka «5» cTaBUTCSA, €Clii 00yJaIOIUCS:

o BBITIOJTHWI paboTy 6€3 OMMO0K U HE0YETOB;

o JOMyCTHII HEe 00Jiee OTHOTO HEAO0YEeTa.

Ouenka «4» cTaBuUTCS, eciM O0YYaIOUIMICS BBIMOJHII pabOTy MOJHOCTBIO, HO JOIYCTHI B
HEU:

o He OoJiee 0/1HOM HerpyOoi OmMOKM U OHOTO HEJ0YEeTa;

o WM He 0oJiee IBYX HEJJOYETOB.

Ouenka «3» cTaBUTCA, €CIU OOYYAIOUIUICS NPaBUIbHO BBIIOJIHMI HE MEHEE IOJOBHHBI
paboThI MK TOTTYCTHIIL:
He OoJiee ABYX rpyObIX OMIMOOK;
WM He OoJiee OAHOM TpyOoii U 01HOM HEerpyOOi OIMOKHU M OAHOTO HEA0YETa;
WK He 0oJiee IBYX-TpeX HerpyObIX OLINOOK;
WM OJIHOM HEerpyOol OMIMOKH U TPEX HEA0YETOB;
WM TIPH OTCYTCTBUU OIIMOOK, HO IPU HATWYHHU YETHIPEX-TISTH HEJJ0YETOB.
Ouenka «2» CTaBUTCS, €CITU 00YJAIOLTHIACS:

. JOTYCTHJT YUCJIO OLIMOOK U HEIOYETOB, MPEBOCXO/SIIEE HOPMY, TP KOTOPOH MOMKET
OBITh BBICTABIICHA OIIEHKA «3»;

. WJIM €CJIU MPABUJILHO BBHIMOJIHHUI MEHEE MOJIOBUHBI PAOOTHL.

Ipumeuanue.

. Yuyutens uMeeT MNpaBO IOCTABUTh OOYYalOIIEMyCsl OLIGHKY BBIIIE TOH, KOTOpas
MpeAyCMOTpEHa HOPMaMH, €CJTM UM OPUTHHAIBHO BHITIOJIHEHA padoTa.

. OuneHkr C aHaIU30M JIOBOJATCA JO CBEACHHS OO0y4aromuxcs, Kak IpaBWiIO, Ha
MOCIEAYIOIEM YPOKe, IIpeycMaTpuBaeTcsl padoTa Hajl oMOKaMH, yCcTpaHeHHe MPOOeIoB.

. OrneHKa HE CHUYKAETCS 32 TpaMMAaTUYECKUE M Tucrpaduveckre OUIMOKH, JOMYIIeHHbIE

B pabote. VICKIIOYEHHUSI COCTABISIOT CIydaW HAlMCaHHUs TEeX CJIOB W CIOBOCOYETaHHH, KOTOpHIE
IIMPOKO MCTIOJIB3YIOTCS Ha YPOKaX XUMHMHU. Y UUTHIBasi OCOOCHHOCTH JE€TeH C TSHKETIbIMU HapYIICHUAMHU
peun, oIycKaeTcsl Hajmare | ucrpaBiieHus IpH YCIIOBHH MTOBTOPHOM 3aITMCH KOPPEKTHOTO OTBETA.

o OmmnbOKu, OOYCIOBICHHBIE TSKEIBIMA HApPYIICHUSIMH pEYd M THChMa, CIEIyeT
paccMaTpuBaTh MHIUBUAYAIBHO I KaXx10r0 ooydatonierocs. CrienupuyeckuMu Al HUX OIIMOKaMu
SBIISTIOTCS] 3aMEHA COTJIACHBIX, HCKAKEHHE 3BYKOOYKBEHHOT'O COCTaBa CIIOB (TPOITYCKH, ITEPECTaHOBKH,
nobaBieHusl, HeJONUChIBaHHE OYKB, 3aMEHAa TJIaCHBIX, I'py0Oe MCKakKeHue CTPYKTYphl ciosa). Ilpu
BBICTABJICHUU OIICHKH BCE€ OJHOTHITHBIC CIEeNU(PUYECKHE OIMOKU TPHUPABHUBAIOTCA K OIHOM
opdorpadpudeckoil ommoke.

o IIpu HeOpe)kHOM  BBIMOJIHEHHH IHUCBMEHHBIX paboT, OOJBIIOM  KOJUYECTBE
WCTIPaBJICHNH, HCKAKCHUI B HAYePTaHUHM OYKB OIlIEHKA CHIDKACTCS Ha OJIMH OaJll, €CJIA 3TO HE CBSI3aHO
C HapyIIEHUEM MOTOPUKH y 00yUaromerocs.

Kpumepuu evicmasnenusn oyenox 3a npogepounsie mecmol.

Bpewmst BoimosiHeHus TectoBoit padoTs! 13 10 Bonpocos: 10-15 muH.

Bpewms BeinonHenus rectoBoit pabotsl n3 20 Bonpocos: 30-40 MuH.

77-100% - mpaBUITBHBIX OTBETOB OLIEHKA «5)»

52-76% - mpaBWIILHBIX OTBETOB OIEHKA «4»

27- 51% - npaBUJIBHBIX OTBETOB OIIEHKA «3)»

0— 26% - mpaBWIIBHBIX OTBETOB OIIEHKA «2»
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TeMaTHuyeckoe NIAHMPOBaHUE
8 kuace

HanmenoBanme pasznenoB u | Kon-Bo | Comeprkanne oO0ydeHHS
TeM y4eOHOTo MpeaMera 1acoB

Paznen 1. 25

IlepBoHayaJbHbBIE

XUMHUYeCKHE MOHITHS

Xumus — BaxkHas 00nacTh | 5 [Ipenmet xumun. Posib XMMUY B )KM3HH YEJIOBEKA. XHUMUS B CUCTEME

€CTECTBO3HAHUS u Hayk. Tena u BemecTBa. du3nyeckue CBOMCTBA BEIIECTB.

PaKTUYECKON ArperatHoe cocrosiHue BemiecTB. [IoHsATHE 0 METOAAX TO3HAHUS B

JeSITeNbHOCTH YeJlOBeKa xuMuH. Yuctele BemecTBa U cMecH. CriocoObl pazaenieHns: cMecei.
XuMHIeCcKHi 3KCiepuMenT: JleMoHcTpanun: 3HaKOMCTBO ¢
XUMHYECKOH IMOCYI0H, C ITpaBHiIaMU paOOTHI B Ta0OpaTOPHH U
npreMaMy OOpaIeHHUs ¢ JTA0OPaTOPHBIM 000PYI0BaHUEM.
Odusnueckre CBOUCTBa 00pa3lioB HEOPTAHMUECKUX BEIECTB —
MeTauIoB U HeMeTautoB. CImocoObI pa3meIeHus cMeceit
(¢unbpTpOBaHMe, BHIIApUBAHUE, JUCTUILISILNS, XpOMaTorpadus).
JlaGoparopHbie onbITh: M3yueHue u onucanue GU3NICCKUX CBOHCTB
00pas31i0B HEeOpraHMYeCKNX BemecTs. M3yuenne crmocoboB
pazneneHus cmecel (¢ moMompio MarauTa). [IpakTiuaeckne paboTh:
Ne 1. IIpaBuna paboTs! B 1abopaTopuu 1 NpUEMBI 0OpaIeHus C
naboparopHbiM o0opynoBanueM. Ne 2. Paznencuue cmeceii (Ha
MIPUMEePE OYNCTKH MTOBAPEHHON COJIH)

BemecTsa u xumuueckue 20 ATOMBI 1 MOJIEKYJTBI. XUMHUYECKHE 31eMEHThI. CHMBOJIBI

peaxiyu

XUMHYECKUX 31eMeHTOB. [IpocThie 1 cloXHbIe BelecTBa. ATOMHO-
MOJIEKYJISIpHOE yueHue. XuMuueckas popmyna. BazeHTHOCTH
ATOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTABa
BeniecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTEIbHAS
MoOJIEKyJIsIpHas Macca. MaccoBast 10J11 XUMHUYECKOT0 JIeMEHTa B
coenuHenun. KonnuectBo BemiecTBa. Moabs. MossipHast Mmacca.
B3anmocBs3b KOJIMUECTBa, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI]
BemiecTBa. Pacuérel mo GopMysiaM XUMUYECKUX COCAUHECHUH.
dusnyeckre 1 XUMHIECKHE SIBICHUS. XUMUYeCKasi peakiys U e€
NPU3HAKU. 3aKOH COXPAaHEHHS MacChl BEIIECTB. X UMUUYECKHE
ypaBHeHus. Knaccudukanus XUMUYECKUX peakiuil (coeTnHeHN S,
pasioKeHHs, 3aMeleHns, oOMeHa). XUMHUUECKUH SKCIIEPUMEHT:
HemoncTpanun: @usnyuecKre CBOWCTBa 00pa310B HEOPTAHUUECKUX
BEIIECTB — METAJUIOB ¥ HemMeTaI1oB. O0pa3Iibl BEIIECTB
KonudecTBOM 1 MoJb. du3ndeckue SBIeHUS (TUIaBJIeHHUE BOCKA,
TasHUE JIbJa, PACTHUPAHUE caxapa B CTYIKE, KUIICHUE M KOHJICHCALUs
BOJIbI). XUMHYECKHE SBJICHUS (TOPEHUE CBEYH, TPOKATMBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJEHCTBUE COJIbI WK MéeJa C COJISTHOM
kucinoToil). Habmoaenne npu3HakoB NPOTEKaHNUs XUMHUYECKUX
peakuuii (pas3yioKeHHe caxapa, B3auMOICHCTBIE CEPHON KHCIIOTHI C
XJIOpUIIOM Oapws, TIOyueHHe U pas3ioskeHue ruapokcuaa menu (1)
MIpY HarpeBaHUM, B3aMMO/IEHCTBUE JKEJI€3a C PACTBOPOM COJIM MEAH
(II). OmBITEL, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHSI MacChl.
JlabGopaTtopHsie omneIThl: Co3manne Moaeniel MOJIEKy I
(mapocTepxHeBbIX). Onrcanne GU3NIECKUX CBOWCTB 00pa3IoB
HEOpraHMYEeCKHX BELIECTB — METAJIOB M HeMeTaiwioB. Habmonenue
¢u3nyeckux (MIaBlIeHUE BOCKA, TAsSTHHE JIbd) M XHUMUYECKUX
(ropeHue cBeuH, MPOKATUBAaHIE METHON TIPOBOJIOKH) SIBJICHUN.
Habnronenue u onvcanne Npu3HAKOB MPOTEKAHUS XUMUIECKUX
peakuuii pa3HbIX TUIOB. BeIYMCIEHUS: OTHOCUTENBHOM
MOJIEKYJIIPHON MacChl BEIIECTB, MOJIIPHON MacChl, MacChI BEIIECTB,
MAacChl ¥ KOJTMYECTBA BEIIECTBA; MACCOBOM JJOJIM XUMHUYECKOTO
3lIeMeHTa 10 (popMyJsie COeTUHEHMS;

0 YpaBHEHUSIM XUMUYECKHUX PEaKINi: KOINIEeCTBA, MaCcChI
BEIIECTBA [0 U3BECTHOMY KOJNYECTBY, MACCE PEAreHTOB MM
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MPOAYKTOB peaKkLun

Pasgen 2. Bakueiimmue
NpeACTABUTEIN
HEOPTaHWYEeCKUX BENIEeCTB

30

Boznyx. Kucnopon.
[onsTre 06 okcumax

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — aineMeHT u
npocroe BemmecTBo. Haxoxxnenne kuciopoaa B Ipupoze,
(bH3uYecKue M XUMUYIECKHE CBOMCTBA (peaKIuu ropeHns). OKCHIIBI.
[Tpumenenue kucioponaa. CnocoObl MOTyYeHUsT KUCIOPOa B
nabopatopuu U npoMblnuieHHOCTH. KpyroBopot kucnopona B
npupoze. O30H — aytoTpornHas MoauduKaIus Kuciopoaa. TermnoBoi
3P PEeKT XUMUYECKOH peakluy, TEPMOXUMUIECKUE YPAaBHEHHUS, SK301
SHJIOTEPMUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsa3HeHue
BO3/1yXa, YCUJICHUE MAPHUKOBOT0 3()(hekTa, pa3pyLIeHuEe 030HOBOTO
ciosi. XuMudeckuii skcriepument: Jlemonctpanuu: KauectBenHoe
ompeJieNieHNe coJep KaHusl Kuciaoponaa B Bozayxe [lonyuenue,
coOupaHue, paclo3HaBaHUE U U3yUEHUE CBOICTB KUCIOPOa.
HaOnronenne B3auMoeHCTBHS BEIIECTB ¢ KUCIOPOJOM U yCIOBUS
BO3HHKHOBEHHMS U MIPEKpalleHus ropeHus (moxxapa). JlaboparopHbiit
onbIT: O3HaKOMIIEHHE ¢ 00pa3laMH OKCHIOB U OIMCAHHUE MX
cBoiictB. [IpakTrueckas padora: Ne 3. [lomyueHue u cooupanue
KHUCJIOPOJa, U3yYEHUE Er0 CBOMCTB. BrIunciaeHus: MOJIEKyIIsIpHON
Macchl KHCIOPO/ia ¥ 030HA Ha OCHOBAaHMH aTOMHOM MaccChl
XUMHYECKOTO JIEMEHTA; KOJIMYECTBA, MACChl BELIECTBA 110
YpPaBHEHUSIM XUMHUYECKUX PEAKLIUM

Bonopon. IlonsiTe o
KHCJIOTaxX U COJIIX

Bopnopon — anemeHT u npoctoe BemecTBo. HaxoxxaeHre Bogopoaa B
npupoze, pusnyeckue 1 XMMUYeCKUe CBOMCTBA, IPUMEHEHUE,
croco6b! moryueHus. Kucimots u conu. MonspHbIii 00bEM ra3oB.
Pacuérel 10 XMMHUYECKUM YPABHEHUSAM. X UMUYECKUN DKCIIEPUMEHT:
Hemoncrparun: [lonydyenue, codnpanue u pacro3HaBaHHe
Bojiopoza. B3anmopeiictBue Bogoposa ¢ okcuaom menu (1I).
JlaGoparopHslii onbIT: B3auMoeiicTBrE KHCIOT C METaJlJIaMH.
IpakTrueckas padora: Ne 4, [Tonyuenue u coOupanue Bo0po/Ia,
W3y4YeHHE ero CBOWCTB. Bpruncnenus: 00bémMa, KOJIMUECTBA BEIIECTBA
rasa o €ro U3BeCTHOMY KOJMUYECTBY BELIECTBA UK 00BEMY;
00BEMOB Ta30B MO YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH I'a30B

Boga. PactBopsl. Ilonsitue
00 OCHOBaHUAX

®dusnueckue cBoOKWCTBa BOJbl. Boaa kak pacTBoputeab. XUMUUYECKUE
cBolcTBa BOAbl. OCHOBaHUSL.

PactBopel. Ponb pacTBOpOB B IPUPOJE U B )KU3HU YEIIOBEKA.
Kpyrosoport Boabl B ipupoae. 3arpsi3sHeHUe NpupoJHbIX Bod. OxpaHa
Y OYKCTKA MPUPOJHBIX BoA. HacklllleHHbIE U HEHACHIIICHHbIE
pacTBOpHl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBast 1o
BEILIECTBA B pacTBOpe. XUMHUYECKUM IKCIIEPUMEHT: JIeMOHCTpaluu:
PacTtBopeHue BelecTB ¢ pa3IuyHONd PaCTBOPUMOCTBIO.
BsanmogeiicTBre BOJIbI ¢ METAJUIAMHU (HATPUEM U KaJIbLIUEM).
Hccnenoranue pacTBOPOB KUCIOT U 1IE€JI0YEHN C TOMOIIIBIO
nHaukaTopoB. JlaboparopHsie onbIThl MccnenoBanne ocoOeHHOCTEH
PacTBOPEHMS BELIECTB C PA3IMYHON paCTBOPUMOCTBIO.
[IpuroroBnenue pacTBOPOB C ONPEAECIEHHON MaCCOBOM JoJIei
pactBop&HHOro BemiecTBa. [Ipaktiuueckas padora Ne 5.
IIpuroroBnenue pacTBOPOB € ONPEAECTEHHON MaCCOBOH AOIEH
pacTBOPEHHOTO BELIECTBA.

Brrancnenus: ¢ UCOIB30BaHUEM TIOHATHUS «MAcCCOBast OIS
BEIIECTBA B PACTBOPEN

Brrancaenus: C
KCIIOJIb30BAHUEM  ITOHSITHS
«MaccoBas JIOJIg BEIeCTBA B
pacTBope»

14

Krnaccudukarys Heopraumdeckux coequHeHnid. OKCHIIBI.
Krnaccudukaius okcuioB: cojico0pasyroiue (OCHOBHbIE,
KHCIIOTHBIE, aM(OTEpHEIE) U HecosieoOpa3yromue. Homenknarypa
okcuoB. Dusnueckre U XUMUYECKUE CBOMCTBA OKCUIOB.
[Noygenne okcumoB. OcHoBanus. Kimaccubukamnmsi oOCHOBaHUIA:
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mENOYN U HEPACTBOPUMBIE OCHOBaHUA. HoOMEHKIIaTypa OCHOBaHMIA.
duznyeckre 1 XUMHUYECKHE CBOMCTBa ocHOBaHM. [TonyueHue
ocHoBanuil. Kucnotel. Knaccudukarus kucinor. Homenkiarypa
KUCIOT. DU3UUeCcKUe U XUMUYECKUE CBOMCTBA KUCIOT. Psij
aktuBHOCTH MeTayutoB H.H. bekerora. [lomyaenune xucnor. Conn.
Homenknatypa coneil. @usnyeckue 1 XUMHYECKHE CBOMCTBA COJIEH.
[Monyuenue coneil. 'eneTHUECcKas CBSA3b MEXKY KIaCCaMU
HEOPTraHWYECKUX COSTUHEHUH. X UMUUECKHUM SKCIEPUMEHT:
JleMoHCTpanuu:

OO0pa3ibl HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KI1acCOB. OIBITHI,
WUTIOCTPUPYIOIINE XUMUYECKHE CBOMCTBA KJIACCOB HEOPTaHUUECKHIX
BemiectB. JIabopaTopHbie onbIThl Ompenenenrne pacTBOPOB KUCIOT U
LIEJI0Y€EH ¢ MOMOIIBIO UHAUKATOPOB. M3yueHne B3auMo1eiCTBUS
KHUCJIOT C METaJUIaMH, peakUMi HeWTpanu3auuu. BzanmoaerncTeue
pacTBopa cepHoit KucioTsl ¢ okcuaoM meau (1I). [lomygenne
HEPACTBOPUMBIX OCHOBaHUI. BrITeCHEHHE OAHOIO METaLIa JPYTrUM
u3 pactBopa conu. [IpakTryeckas pabora Ne 6. Pemienue
3KCIEPUMEHTAIIBHBIX 33J1a4 N0 TeMe «BakHe1lre KIacchl
HEOPraHWYECKUX COCIUHEHUI». BhIUHCIEHNUS: 10 YpaBHEHUSIM
XMMHUYECKOHW peakly: KOJINYECTBa BEIIeCTBa, 00bEMa, MaCCHI 1O
W3BECTHOMY KOJIMUYECTBY BEIIECTBa, 00bEMY, Macce pearcHTOB MK
MPOJYKTOB PEAKLIUU

IToBTOpEHME

Hroro

68

9 kjaacc

HaunmeHnoBanue pa3naenos u
TeM y4eOHOro npeamMera

Kom-Bo
4acoB

Copepxanne o0ydeHUs

IToBTOpEHME TEM Kypca
XUMHHU 8§ Kiacca

Paznen 3. [lepuoguueckuii
3akoH u Ilepuoanyeckas
CHCTEMA XHUMHYECKHX
sjemenToB /. U.
MengeseeBa. CTpoenue
aToMoOB. XHUMHUYeCKas
cBsI3b. OKHNCIUTETLHO-
BOCCTAHOBHUTEJbHbIE
peakunu
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[Tepunonnueckuii 3aKoH 1
ITepuonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB J[.
N. Menpaeneesa. CtpoeHue
aToma

10

[lepBBIe TOMBITKY KIIACCU(PUKAIINH XUMHUECKUX AIEMEHTOB.
[TonsTHE O rpyIax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
[IEIOYHO3EMEINTbHBIE METAILTBI, TAIIOT€HbI, MHEPTHBIE Ta3hl).
DNEeMEHTHI, KOTOpPbIE 00Pa3yoT aM(pOTEPHBIE OKCUIIBI 1 THAPOKCHIBL.
ITepuonuueckuii 3axoH. [lepruonnueckas cucreMa XMUMUYECKUX
anemenToB .M. Menneneesa. KoporkonepuoHas u
JutnHHOTIepuoIHas Gopmbl [leprnomniaeckoil CUCTEMbI XUMHUYECKUX
anemeHToB .M. Menneneesa. Ileproasl u rpynnsl. @U3nyecKuii
CMBICJT TIOPSTIKOBOTO HOMEPA, HOMEPOB TIEPHOIa U TPYIIHI JIEMEHTA.
Crpoenne atoMoB. CocTaB aTOMHBIX sfep. M30Tonbl. DIEKTPOHBL.
CrtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB MEePBbIX 20 XUMUYIECKHX
aneMeHToB [lepuonnueckoit cuctemsl .M. Meneneena.
XapaKTepruCTUKAa XUMHUIECKOTO JIEMEHTA TI0 €0 MOJIOKEHHUIO B
[lepnoanueckoii cucteme J.11. MenneneeBa. 3akOHOMEPHOCTH
M3MEHEHUS paiiyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METaJUTMYCCKIX U HEMETALTHIECKAX CBOUCTB I10 TPYTIIaM H
nepuonaam. 3HaueHue [lepuoaunyeckoro 3akona u [lepuoanueckoit
CHUCTEMbI XUMUYECKUX 3JIEMEHTOB JJIsl PA3BUTHSI HAYKU U IPAKTUKH.
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J.M. MenneneeB — y4€HbIi U rpakJaHUH. X UMUYECKUN
SKCIepuMeHT: JlemoHcTpanuu: B3auMmoieiicTBrue THAPOKCUIA ITUHKA
C pacTBOpaMH KHUCJOT U 1ejaouel. MojenupoBaHre CTpOEHUs
MOJIEKYJI ITPU MOMOIIM PUCYHKOB, MOJICJIEH, 3JEKTPOHHBIX U
CTpYKTYpHBIX popmyin. Tabnwma «Ileprnoandeckas cucrema
xuMu4deckux daeMmenToB J[.J. MenneneeBay.

JlaGopaTopHbIe OTBITHI

O3HakoMJIeHHE ¢ 00pa3liaMH METAJJIOB U HEMETAJIJIOB

Xumuaeckas CBSI3b.
OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIC
peaKITiu

12

Xumudeckast cBsi3b. KoBaneHTHas (MoysipHast M HEMOJSIPHAs) CBS3b.
DNEeKTPOOTPHUIATETPHOCTh XUMUYECKIX SJIEMEHTOB. MOHHas CB3b.
Crenenp oxucieHuss. OKHCIUTEIHHOBOCCTAHOBUTEIBHBIE PEAKIUH.
[Ipomeccer  okmcneHWss W BOCCTaHOBICHHWS. OKHCIHTENH W
BOCCTAaHOBUTENIN. XUMHYECKAN SKCIIEPUMEHT: W3y4eHHe 00pa3IoB
BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOACUCTBUE T'MAPOKCUAA
LMHKa C PacTBOPAMU KHUCIOT U LIEJNOYEH, NPOBEIAECHUE OIBITOB,
WUTKOCTPUPYIOIINX HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (TOpeHHMEe,  peakUuH  pa3loKEHHs,  COCAMHEHHS).
XUMUYECKUHN IKCTIEPUMEHT:

HeMoHCcTpauuu: OnbIThI, WUTIOCTPUPYIOLINE IpUMEPBI
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEakuii (TOpeHue, peakinu
Pa3IOKEHHsI, COSTUHEHMS])

Pa3znen 1. BemectBo u
XHMHYECKHE PeaKHu

13

OCHOBHBIE 3aKOHOMEPHOCTHU
XUMUYECKUX PEaKIUi

Knaccndukanys XuMH4eCKUX peakui Mo pa3InyHbIM IPU3HAKAM
(M0 uKCTy M COCTaBy y4acTBYIOUINX B peaKIMU BEIIECTB, 110
TEIUIOBOMY 3(PeKTy, 0 U3MEHEHHIO CTENIEHEH OKUCIICHUS
XMUMUYECKUX JIEMEHTOB, 110 00OpPaTUMOCTH, MO yYaCTHIO
KaTajau3aTopa). JK30- U SHAOTEPMUUECKHE PEAKIIHH,
TEPMOXUMUYECKHE ypaBHEHMsI. TIOHATHE O CKOPOCTH XUMHUYECKOU
peaknuu. [TonsTre 00 00PaTUMBIX 1 HEOOPATHMBIX XHMAYECKUX
pCaKkuuax. ITonsiTHE O TOMOTE€HHBIX U TCTCPOrCHHLIX PCAKIUAX.
ITonsitue o xatanuse. IIoHATHE O XUMHUYECKOM PABHOBECHH.
@dakTopsl, BIUAIOMINE HA CKOPOCTh XHMUYECKOHW PEAKIINH U
MOJIOKEHNE XUMHYECKOTO paBHOBecHs. OKHCIUTENBHO-
BOCCTAHOBHUTCJILHBIC PCAKIINH, BHCKTpOHHblf/‘I OaJIaHC OKHUCIIUTEILHO-
BOCCTaHOBHUTENbHOM peakimu. CocTaBlieHNe ypaBHEHUI
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCTIOJIb30BAHUEM
METO/1a DIIEKTPOHHOTO OaaHca. XUMHYECKHI SKCIIEPUMEHT:
HemoncTpanun: MccnenoBanue 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peaxkyy OT BO3ACHCTBUS pa3niHbIX (akTopoB. ONbITHI,
WUTIOCTPUPYIOLINE IPUMEPBI OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX
peakIuii (ropeHue, peakIuy Pa3IoKeHHsI, COSTMHCHIS ).
Brruncnenus: Koim4ecTBa BEIIECTBa, 00bEMa U MacChl PeareHTOB
WJIM IPOJIYKTOB 110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUI

DNEeKTPOIUTUYECKAS
IUccolralusg. XUMHAYECKHUE
peaKlUu B pacTBOPAx

Teopus dMEKTPOTUTHIECCKON JUCCOIHAIINH. DIEKTPOIUTHI U
HEIJIEKTPOIUTEL. KaTroHbl, aHNOHBI. MeXaHU3M AUCCOITUAITAN
BEILIECTB C Pa3IMYHBIMU BUAAMU XUMHUUYECKON CBA3U. CTeNIeHb
muccoruanyu. CHIbHBIE U C1a0ble AIeKTPOIUTHI. Peakinu HOHHOTO
obmeHa. Y CIoBHS MPOTEKAHUS PEaKIUii MOHHOTO 0OMEHa, ITOJTHBIE U
COKpalll€HHbIC MOHHBIE YpaBHEHUA peakuuidl. CBOMCTBA KUCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUI 00 IIEKTPOIUTHYECKOM
nuccouuanuu. KauectBeHHbIe peakiiii Ha MoHbIL. [loHATHE O
ruaponuse conel. XMMUYECKUI SKCIIEpUMEHT: /[leMoHCTpanuu:
HccnenoBanue 31eKTPONPOBOIHOCTH PacTBOPOB BEILIECTB, Mpoliecca
JACCOTTMAITIH KUCIIOT, IeJIouei 1 cojieit (BO3MOKHO HCIIOIL30BaHUE
BHIeOMaTepHaIOB). ONBITHI, HJUTFOCTPUPYIOIIHE MPU3HAKI
MIPOTEKaHUs peakuii HOHHOTo 0OMeHa (0Opa3oBaHHe OcajKa,
BBIJIETICHHE T'a3a, 00pa3oBaHue BOJbI). Pacnio3HaBanue
HEOPTraHWYECKHUX BEIIECTB ¢ MOMOIIBIO KAYECTBEHHBIX PEAKITUH Ha
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noHbl. JIabopaTopHslii onbIT: M3y4eHre NpU3HAKOB MTPOTEKAHUS
peaKIy HOHHOTO 0OMEHa B PacTBOpaXx dJICKTPOIUTOR (C
00pazoBaHWEM OCaJKa, BRIJICICHHUEM raza, 00pa3oBaHUEM BOJIBI).
[IpakTuueckas padora:

Ne 1. Pemenne aKkcriepuMEHTATBHBIX 3a/1a4 110 TeMe. BEIYHCITICHNS:
10 YPaBHEHHUSIM XUMHUYECKHUX PeaKIui

Pa3nen 2. Hemeraaianl 1
HX COeANHEHUS

25

Oo6mas XapaKTePHUCTHKA
XUMHYECKHAX 3JIEMEHTOB
VIIA-rpynmnsl. ["amorenst

OO6mrast XxapaKTepUCTHKA TaToreHoB. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CrtpoeHne W (QHU3UYECKUE
CBOWCTBA MPOCTHIX BEIECTB — raJIOreHOB. XUMHUECKHE CBONCTBA Ha
mpuMepe xJjopa (B3aMMOJCHCTBHME C MeTaljlaMH, HeMeTalllaMH,
menodamMu).  Xiopoomopod. ComsHas KHCIIOTa, XHUMHYECKUE
CBOWCTBa, TMoOJy4YeHue, npuMeHenue. [ledictBue xyopa H
XJIOPOBOJIOPOJia HA OPraHU3M 4eJloBeKa. BakHelme XJIOpUAbl U UX
HaXOXJEeHUE B MpUpOJIE. XuUMHUYeCKui SKCIIEPUMEHT:
Hemonctparuu: OmBITH, OTpaxaromue (GU3NIECKHe W XUMUYIECKHE
CBOMCTBA TaJIOT€HOB U HX COCI[I/IHCHI/Iﬁ (BOSMO)KHO HUCIIOJIB30BaHUC
BujeomarepruaioB). O3HakoMIeHHe C o0paslaMu  XJIOPHIOB
(ranorernnos). JlabopaTopHbIi OMBIT: M3ydeHre CBOWCTB COJSHOU
KHCJIOTHI. HpOBCI{CHI/IC Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpHUA-UOHBI.
[MpakTuueckas pabora Ne 2: [losyueHue COJSHOW KHCIIOTHI,
M3y4eHrne e€ CBONCTB. BBIUMCIEHHA: MO ypaBHEHUSM XHUMHUYECKUX
peaxiuid, eci OJJH U3 PearcHTOB JIaH B U30BITKE

O6mas XapaKTepUCTHKA
XHMHYECKHX HIIEMEHTOB
VIA-rpynnel. Cepa u eé€
COCJIMHEHUS

O6m1as xapakrepuctika 3meMeHToB VIA-rpynmnsl. OcobeHHOCTH
CTPOEHHMSI aTOMOB, XapaKTepPHBIE CTENIEHU OKHCIeHHA. CTpoeHue 1
(u3nUeckue cBOMCTBA MPOCTHIX BEILECTB — KMCIOPOAA U CEPHI.
ANNOTPONHBIE MOJU(HUKALUKN KHCIOPOAa 1 cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBogopo, cTpoeHue, Grusndeckue u
XUMHUYECKHE CBOWCTBA. OKCHIIBI CEPBI KaK IPEICTABUTENH
KHCJIOTHBIX OKCUA0B. CepHast KUCIIoTa, pu3ndeckue 1 XMMUIeCKHe
cBolicTBa (00IIMe KaK MPeCTaBUTENs Kilacca KUCIIOT U
cneuuduueckue). XuMHUUECKHE PEAKLIUH, JIEKALINE B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOIY4YEHHs CEPHOM KUCIIOTHI.
[Ipumenenune. Conu cepHOM KUCIOTHI, KaUeCTBEHHAS PeaKIis Ha
cynbdar-non. HaxoxeHue cepsl U €€ CoeIMHEHUH B IPUPOJIE.
XHMHYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpelbl COETUHEHUSIMH CEPBI
(KUCTOTHBIE JTOXK/IU, 3arpsI3HEHUE BO3IyXa 1 BOJIOEMOB), CIIOCOOBI
€ro NpeoTBpalleHusl. XUMUYECKUIN SKCIEPUMEHT: JleMOHCTpaluu:
O3HakoMIIeHHE ¢ 00pa3aMu cepbl U €€ COeTUHEHUSIMH (BO3ZMOKHO
HCHONb30BaHue BuaeoMaTepraios). Habmonenue npouecca
o0yTIIMBaHMSA caxapa Mo AeHCTBHEM KOHIIEHTPHUPOBAHHOMN CEPHOM
KucoThL. JIabopaTopHble ONBITHL: M3yueHre XUMHUUECKUX CBOHCTB
pazbaBiieHHOI cepHO# KUCIOTHL. [IpoBeneHIe KaueCTBEHHOM
peakiuy Ha cynb(ar-uoH U HaOJIIOICHUE MPU3HAKA e€ TPOTeKaHus

Oomas XapaKTepUCTHKA
XUMHYECKUX JJIEMEHTOB
VA-rpymnmsl. A3zor, docdop
1 UX COCANHCHUA

OO6mras XxapakTepucTHKa 3JeMeHTOB VA-rpymmbl. OcoObeHHOCTH
CTPOEHHMSI AaTOMOB, XapaKTEPHBIE CTETIEHU OKUCIEHHA. A30T,
pacnpocTpaHeHue B IpUpoje, GU3ndeckre 1 XMMUYeCKUe CBOICTBa.
Kpyrosopor azora B pupojie. AMMHUaK, ero pusndeckue u
XHUMUYECKHE CBOICTBA, MOy4eHue 1 npuMeneHne. Coau aMMOHMS,
ux (pU3NYeCKUe U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.
KauecTBennas peaxiiyst Ha HOHBI aMMOHHA. A30THas KACJIOTa, €€
noirydeHue, (PU3NIecKrue U XHMHUECKHe CBOMCTBA (00IIHe KakK
MpeCcTaBUTENs Kilacca KUCIoT U cnennduueckue). Mcrnons3oBanue
HUTPATOB M COJIEH aMMOHUS B KaU€CTBE MHUHEPAILHBIX YI00pEHUIA.
XHUMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPellbl COEIUHEHUSAMU
a30Ta (KUCJIOTHBIE JOXKIH, 3aTPS3HEHNE BO3yXa, TIOUBHI U
BonoéMoB). docdop, amnorponnsie Mogudukanuu Gocdopa,
¢dusnueckue u xuMuyeckue ceorctra. Okenn docdopa (V) u
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dhocdopHast kucnora, PU3NIESCKUE U XUMUICCKHE CBOMCTBA,
nony4enue. Vicnonb3oBanue GochaToB B KauecTBE MHHEPATBHBIX
ynoOpeHui. XMMHYECKHH dKCTIEpUMEHT: JleMOHCTpaIiu:
O3zHakoMIIeHHE C (PU3UYESCKUMU CBOWCTBAMU a30Ta, pocopa u ux
COCTMHECHHH (BO3MOKHO HCIIOJIb30BAaHIE BHICOMATEPHAIIOB).
OzHakomIteHre ¢ 00pa3iamMu a30THBIX B (POCPOPHBIX YIOOpEHHIA.
[Tonyuenue, cobupanue, pacrio3HaBaHUE U U3yUCHHUE CBOICTB
aMMmuaka. BzaumoneicTeue KOHUEHTPUPOBAHHON a30THOM KUCJIOTHI C
MeIIbI0 (BO3MOKHO MCIIOIB30BAaHNE BUICOMATEPHUATIOB).
JlaGopartopHbie onbITH: [IpoBeieHUe KaueCTBEHHBIX PEAKINi HA HOH
aMMOHUs U GochaT-HuoH, U U3yUECHUE MPU3HAKOB UX MPOTCKAHUS.
[IpakTudaeckas padora Ne 3: [Tomy4ueHne aMmmuaka, U3ydeHHE €To
CBOMCTB. BBIYHCIIEHN: IO YPABHEHUSIM XUMUYECKUX peaKIui

OOmas XapaKTepUCTHKA
XUMHYECKUX 9IICMEHTOB
IVA-rpynmel.  Yraepon wu
KPEMHHIA, U UX COCAUHCHUSI

O6m1as xapakrepucTika 3neMeHToB [VA-rpynmnsl. OcobeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEePHBIC CTEIICHH OKHUCIICHUS. YTIepos,
JIJIOTPOIHBIE MOAU(DUKALIMH, PACTIPOCTPAHEHNE B IPUPOJE,
(hm3nuecKue U XMMHYECKUE CBOMCTBA. Acopouus. Kpyrosopor
yriaepoaa B npupoje. OKcupl yriiepoaa, ux Gu3nueckue u
XMMUYECKHE CBOICTBA, NEMCTBUE Ha KUBBIC OPTraHU3MBI, TIOIy4YEHHE
U IPUMEHEHHE. DKOJIOTHYECKHE IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa riao06ajibHOTO MOTEIUICHHsI KIIMMaTa,
MapHUKOBEIH 3 ekT. YTompHas kucinoTa u e€ conu, uX Gu3ndecKue
1 XUMHYECKHE CBOWCTBA, IOJIyueHHE U IpuMeHeHue. KauectBennas
peaknus Ha kKapOoHaTHOHBI. Mcnonbp30BaHNe KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH B CETLCKOM XO3SIHCTBE.
[lepBonayanpHble MOHATHUS 00 OPraHMUECKUX BEIIECTBAX KAK O
COEAMHEHMSIX yriepoaa (MeTaH, 3TaH, STHJICH, alleTHICH, 3TaHO,
TIIMIEPHUH, YKCyCHas KUcoTa). [IprupogHbie HCTOYHUKA
YTIIEBOIOPOIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), IPOILYKTHI UX
niepepaboTky (O€H3WH), X POJIb B OBITY W MTPOMBIIUIEHHOCTH.
[TonsTHE 0 OMOJOTrMYECKH BaXKHBIX BEIICCTBAX: JKUpPax, OejKax,
yIIIeBOJIaX — M X POJIH B )KM3HU YesioBeKa. MarepuaibHOe eIMHCTBO
OpPTaHMYECKUX M HEOPraHUIEeCKUX coequHeHuil. Kpemuuid, ero
¢du3nveckre 1 XMMHYECKHE CBOWCTBA, TIOyUYeHHE U IPUMEHEHNE.
CoenuHenus: KpeMHuUs B ipupoe. O0iue npeacTaBieHus 00 OKCHIe
kpemuus (IV) u kpemuneBoii kuciore. CHIMKAThI, UX
HCHOJBb30BaHKE B OBITY, METUIIMHE, IPOMBILIIICHHOCTH. Baxknelmue
CTPOUTENLHBIE MaTepUalIbl: KEpaMHUKa, CTEKIIO, IIEMEHT, OETOH,
xene300eToH. [IpobneMsl 6€3011acHOrO UCTIONB30BAHUS
CTPOUTENIFHBIX MaTEPHUaJIOB B IOBCEJHEBHOM KHU3HU. XUMHUECKUH
3KcnepuMeHT: JlemoHcTpauuu: Moienu KpuCTAUIMYECKUX PELIETOK
anMasa, rpadura, ¢pyuiepeHa. O3HaKOMIICHHE C MPOLIECCOM
a/1copOLIMHU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM H
YCTPOUCTBOM MpOTHBOTa3a. O3HAKOMIJICHHE C MTPOIYKIIUEH
CHITUKATHOM MpoMbIIUIeHHOCTH (BujeoMaTepuansl: CHIMKaTHAS
MPOMBIIIJICHHOCTE). MOIeN MOJIEKYJI OPraHMYECKHX BEIECTB.
JlaGoparopHsiii onbIT: [lonydyenue, coOnpanue, pacro3HaBaHue U
W3yuYeHHEe CBONCTB yIIIEKHUCIIOTO ra3a. [IpoBe/ieHre KaueCcTBEeHHBIX
peaxknuii Ha KapOOHAT U CHIIMKAT-HOHBI H U3yYeHHE IPU3HAKOB UX
npotekanus. [Ipakrnueckue padotsl: Ne 4. [loxydenue yriiekucnoro
rasa, u3y4eHue ero cBoucts. Ne 5. PenieHue 3kCiepMMEHTAIIbHBIX
3a/1a4 1o TeMe «BaxHeire HeMeTaUIbl U UX COETMHEHUSD)
Brluncnenus: o ypaBHEHUsIM XUMHUUECKUX PEAKLIUH

[ToBTOpEHME

Htoro

68
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10 x1acc

HaumenoBanue paszeinos u Kon-Bo Conepxanne 00yyeHus
TeM y4eOHOTOo mpenMeTa 4acoB
IToBTOpEHue Kiraccndukarms XUMHYECKUX peakiui: peakuuu
COCIMHEHHS, Pa3JI0KEHUs, 3aMeIlIeHHs, OOMEHa.
IloBTOpEHMe Kypca 32
xumum 9 knacca
Paznen 3. MeTtaniabl U ux
coeTuHeHus
O6mmme cBoiicTBa | 6 OOm1as xapaKTepUCTUKA XUMUYECKHUX HJIEMEHTOB —
METAaJIOB METaJUIOB Ha OCHOBAaHHMH UX MosioxkeHus B [leprnoanueckoit
cucTeMe XxuMuaeckux 3yemenToB JI.J. MenneneeBa u
cTpoenHust aroMoB. CTpoeHre MeTaljIoB. MeTayimdeckast
CBSI3b I METAJUIMYECKAs! KpUCTATHUECKAs PeIIETKA.
DIEeKTPOXUMHYCCKHH Psi] HAPSHKEHUH METAIIIOB.
du3nvecKkre U XUMUIEeCKHe CBOCcTBa MeTayutoB. OOrme
croco0bl monyueHus MeTasuioB. [loHsTHe 0 KOppo3uH
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
Crnassl (CTamib, YyT'yH, JIOPATIOMIHAN, OpOH3a) M UX
MPUMEHEHHUE B OBITY ¥ MIPOMBIIIICHHOCTH. XUMUYECKUH
sKcnepuMeHT: JlemoHcTpanum: OOpa3sl METALIOB U
CILUTaBOB. V3yueHne pe3ynbTaToB KOPPO3UH METAIIJIOB
(BO3MOXHO MCTIOIH30BAHNE BUAECOMATEPHAIIOB).
JlaGoparopHbie onbIThl: O3HaAKOMIICHUE ¢ 00pa3IaMu
METAJIJIOB U CIUIABOB, UX (PM3UYECKUMHU CBOMCTBAMHU.
Brruncnenus: mo ypaBHEHHSIM XUMUYECKUX PEAKIIHIA, €CITH
OJIMH U3 PEAareHTOB COACPKUT NPUMECH
Baxneiiime metayibl 1 ux | 16 [lenounble MeTauibl: nojoxeHue B [lepuoguueckoi

COEQUHEHUS

cucTeMe XxuMuaeckux 3yemenToB .M. Menneneena,
CTPOCHHUE UX aTOMOB, HaXOXKAeHHE B pupoae. dusnueckue
1 XUMHUYECKHE CBOMCTBA (Ha IPUMEPE HATPHUS U KaJIH).
Okcuabl ¥ TUAPOKCUIBI HATpuUs U Kanus. [lpumenenue
LIETOYHBIX METAIJIOB U UX COEIUHEHUN.
[llenoyHo3eMeNbHBIE METAIIJIBI MATHUN U KaJTbITUH;
nojoxxeHue B [lepruoguueckon cucteMe XMMUYECKUX
snemeHToB JI.W. Menneneesa, CTpoeHUE UX aTOMOB,
HaxOXJeHue B mpupoae. PU3nuecKkne U XUMHUICCKUE
CBOMCTBA MarHus 1 Kanabliys. BaxkHeHIne coefuHeHus
KaIbIus (OKCUJI, THIPOKCH, coln). JKECTKOCT BOIBI U
CIocoObI €€ ycTpaHeHus. AIIFOMUHUH: TIOJIOKESHHE B
IIepuonnueckoil cucteMe XUMHYECKHUX IEMEHTOB J[.11.
MenpeneeBa, CTpPOCHHE aTOMa, HAXOXKJICHHUE B IPUPOJIE.
du3nyecKkre U XUMUYECKUE CBOMCTBA aTFOMUHUSL.
AmM@oTepHbIC CBOMCTBA OKCHJIA U TUAPOKCH/IA AJIFOMHUHUS.
Kenezo: nonoxenue B Ilepuonnueckoii cucreme
xumudeckux snemenToB .M. Mennaeneesa, ctpoeHue
aToMma, HaxoXJieHue B mpupoae. Pu3nyeckue U XUMUIEeCKUe
cBoiicTBa xene3za. OKCHABL, THIPOKCHIBI U conn xernesa (1I)
u xene3a (I1I), ux cocras, cBOiCTBa U IOTyUYCHHE.
Xumudeckuii skcriepuMeHT: JlemoHcTpanuu: OcoOeHHOCTH
B3aUMOJICUCTBUA OKCHIA KaJbLIUsI U HATPUS C BOJOU
(BO3MOKHO MCITOJIb30BAaHHUE BUICOMATEPHAIIOB).
OkpalyBaHye IIaMeH! HOHAMU HATpPHsl, KIS U KaJlbLUs
(BO3MOXHO HCITOJIb30BAaHUE BHICOMATEPHAIIOB)
HccnenoBanue cBOWCTB %ECTKOM Boabl. [Iponecc ropenus
JKee3a B KHCIopoie (BO3MOXKHO HCIIOb30BaHUE
BujieoMarepuaioB). Jlaboparopusie onbITel: [IpoBeneHne
Ka4e€CTBCHHBIX PEaKIMii Ha MOHBI (MarHus, KaJIbITHS,
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ATFOMUHHS, ITUHKA, xkene3a (I1) u xenesa (I1I), menu (1I),
OIKCaHKe NPU3HAKOB UX NpoTekaHus. MccnenoBanue
aM(OTEpPHBIX CBOWCTB FMIPOKCUIA AIFOMUHUS U
rugpokcuaa nuHka. [Ipaktudeckue padboter: Ne 6.
KéctkocTh BoAbl 1 MeTOIbI €€ ycTpaneHus. Ne 7. Permienue
9KCIEPUMEHTAIBHBIX 33134 110 TeMe «BaxHenmme MeTaib
U UX COeIMHEHUS». Beruncinenus: mo ypaBHeHUSAM
XUMUYECKUX PEaKLUi, eClIi OAUH U3 PEareHTOB JaH B
N30BITKE WM COOEPIKUT MIPUMECH; MAaCCOBOM J0JIM BBIXOJA
MPOAYKTa PeakLuu

Pazpen 4. Xumua wu |3

OKpY:Kalolas cpeaa

XuMusi W OKpyKaromias | 3 BemectBa u MmaTepuabl B IOBCEIHEBHOM KU3HHU YEJIOBEKA.

cpena besonacHoe ucnonap30BaHKE BEIIECTB U XUMUYECKHUX
peaxnuii B ObiTy. [lepBasi MOMOIL IPH XUMUYECKUX 03KOTax
1 OTPAaBIICHUAX. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH
cpens (TpeaensHas TOMyCTHMAast KOHIIEHTPAIUS BEIECTB.
Ponb XxuMuM B pelieHNH 3KOJIOTHYECKUX ITPOOIIEM.
Xumuueckuil akcnepument: Jemoncrpanuu: U3yyenue
00pas3IoB MaTepruanoB (CTEKIIO, CIUIABEI METAJLIOB,
MIOJIMMEPHbIE MaTepHaIbl)

IToBTOpEHME 9

HUroro 68
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