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IosscHUTEILHAA 3aNNCKA

PaGouas mporpaMmma 1mo XMMHuM JJis OCHOBHOM IIIKOJIBI MTpeAHa3HaueHa g yyamumxcs 8-9 kmaccoB MBOY «Xnepuienckas
COIL».
B nporpamMmMe y4uTBHIBaIOTCSI OCHOBHBIE HJICH M IOJOXKEHUSI TMPOrPAaMMBbl Pa3BUTHUSI YHUBEPCATbHBIX YUEOHBIX AEHCTBUU IJIs
OCHOBHOTO 00111ero 00pa3oBaHus, MPEEMCTBEHHOCTh C TIPOrPAMMO HAYaJILHOTO OOIIET0 00pa30BaHMUS.

Pabouas mporpamma mo xumuu peanmusyercss B YMK ans o6mieoOpa3oBaTeNbHBIX YUPEKICHHM Ha OCHOBAaHUM  yueOHOU
nporpammbl H.H. T"apa, coctaBieHHoi k npeaMeTrHod auHuM ydeOHHKOB aBTOpoB I .E.Pynsutuca, @.I'.®enpamana «Xumus 8
Kknacc», 2013 r.

Pabouas nporpamma o xumuu §-9 kjiacca coCcTaBjIeHa B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTaMHU:
1. 3akonom P® «O6 obpazoanuu B PO» (o1 29.12.2002r. Ne 273-D3);
2. depaepanbHBIM TOCYIaPCTBEHHBIM 00Pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO 0011ero oopazoBanus, 17.12.2010 Nel1897
3. OcHOBHOI 00pa30BaTENHLHON MPOrPaMMON OCHOBHOT'O 00111eT0 00pazoBanus, onoopenHoi denepanbHbIM y4eOHO -
METOIMYECKUM o0bheMHEHnEeM o 061iemy oopazoBanuio (ITporokosn 3acenanus ot 8 anpens 2015 . Nel/15).
4. IlpumepHas nmporpamMmma OCHOBHOTO oOuiero oopazoBanus no xumuu «lIpocsemenne»,2011 rog (cranaaprsl BTOPOro
TTOKOJICHUS ).
5. Ilporpamma kypca xumuu st 8-9 kiaccoB 001eodpazoBareabHbIX yupexaenui , 'apa H,H. [Ipocsemenue, 2013 1.

[Ipenmet «xumusi» B 8-9 kitaccax usydaercs no y4ueOHuky [.E.Pynsutuca, ®.I.®enpamana.

OcHOBHBIE eI U3YIYCHUA XUMHUHN HAIIPABJICHbI:

e Ha OCBOEHHUE BAXHEHIIMX 3HAHUI 00 OCHOBHBIX MOHATUSX U 3aKOHAX XUMUU, XUMHUYECKOW CUMBOJIMKE;
e Ha OBJAJCHUE YMEHUSMH HAOJIOIATh XUMUUYECKHUE SBJICHUS, POBOJAUTh XUMUUECKUNA IKCTIEPUMEHT, MMPOU3BOUTh PACUEThI Ha
OCHOBE XMMUYECKUX (hOPMYIT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaAKIIHi;



e Ha DPa3BUTHE IO3HABATEIbHBIX WHTEPECOB W HHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOIECCE MPOBEACHUS XHUMHYECKOTO
AKCIIEPUMEHTA, CAMOCTOATEIHHOT'O MIPHOOPETEHNUS 3HAHUH B COOTBETCTBUU C BO3HUKAIOUTUMU KM3HEHHBIMU TOTPEOHOCTSAMU;

e Ha BOCIHMTAHHE OTHOIIEHUS K XMMHUU KaK K OJHOMY U3 (PyHAaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI M DJIEMEHTY
00LIEYEeIOBEYECKOM KYJIbTYPbI;

e Ha NpUMEHEHHE MOJyYEHHBIX 3HAHUM U YMEHHH Ui 6€30MacHOTO MCIOIb30BaHUs BEIIECTB U MaTE€pUaioB B OBITY, CEITLCKOM
XO034HCTBE U Ha MPOU3BOJCTBE, PEILICHUS MPAKTUUECKUX 3a]ad B MOBCEAHEBHOW KU3HU, MPEIYNPEKICHUS SBICHUNA, HAHOCAIIUX
BpEl 310pPOBBIO UEIOBEKa M OKpYXKarollee cpejie.

3amaum Kypca XMMHH:

1)  dopMUpPOBaAHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK KOMITOHEHTA €CTECTBEHHO-HAYUYHON KapTUHBI MUDPA;

2) pPa3BUTHE TUIYHOCTH OO YUAIOIINUXCS, UX WHTEIUIEKTYaIhHOE M HPABCTBEHHOE COBEPIIICHCTBOBAaHKE, (POPMHUPOBAHUE Y HUX
T'YMaHHUCTUYECKUX OTHOIIEHUH U DKOJIOTHYECKH IE1eCO00Pa3HOT0 MOBEICHUS B OBITY U TPYJIOBOU IEATEILHOCTH,

3)  BBIPAOOTKY MOHMMAaHUsI OOIIECTBEHHOW MOTPEOHOCTU B PAa3BUTUU XUMHH, a Takke (POPMHUPOBAHUS OTHOUICHUSI K XUMUH
KaK K BO3MOXHOM 00J1acTH OyyIe MpakTHUYeCKO! e TeIbHOCTH;

4)  ¢dopMHpoBaHUE YMEHUN 0€30MMaCHOr0 OOpaIleHuUsl C BEIIECTBAMU, UCIIOJIb3YEMBIMU B MOBCETHEBHOM KU3HU.

IIpuopuTeTHO#i 3anaveii nMpenoaBaHus MIKOJIBHOIO Kypca XMMHUHU HA 3Talax OCHOBHOI'O OOIIEro 0Opa3oBaHMsS SBISETCS
COBEPIIEHCTBOBAHNE METOANKN (DOPMUPOBAHUS CIEAYIOMINX BUIOB JEATEIbHOCTH:

- IO3HABATEJLHOU AesITeJIbHOCTH:

UCITIOJIb30BaHME /IS MIO3HAHUS OKPYKAIOIIET0 MUpa HAOII0IeHU M, IKCTIEpUMEHTA, MOJIEITUPOBAHUS;

MpUOOPETeHNE YMEHUN pa3andarh (PakThl, MPUYUHBI, CIEACTBUS, I0KA3aTEIbCTBA, 3aKOHBI, TCOPUU;

puoOpETEHNE OIbITa SKCIEPUMEHTAIBHON MPOBEPKU BBIIBUTAEMbIX THIIOTE3; BBIJCICHUE 3HAYMMBIX (DYHKIIMOHAJIBHBIX
CBSI3€H M OTHOIIICHUN MEXy 00ObEKTaMU W3YYCHHS; BEISIBIICHUE XapaKTEPHBIX MPUIUHHO-CIICJICTBEHHBIX CBSI3CH;

TBOPUYECKOE peIieHNEe YIeOHBIX M MPAKTUYECKHUX 3a/a4. YMEHHUE MCKaTh OPUTUHAILHBIC PEIICHUS, CAMOCTOSTEIBHO BBITOITHSITH

Pa3JIMIHBIC TBOPUYCCKUC pa60T51;
® YMCHUC CaMOCTOATCIIbHO U MOTHUBHUPOBAHHO OPraHMW30BbBIBATH CBOIO ITO3HABATCIIBHYIO ACATCIIbBHOCTH OT IMOCTAHOBKH LCIU OO0
IMOJY4YCHHA PC3YJIbTaTa U €I0 OLCHKHU!



I/IH(l) OpMaHI/IOHHO-KOMMyHHKaTHBHOﬁ JACATCIbHOCTH:

HpI/IO6p€TCHI/Ie YMCHUS I10JIY4aTb I/IH(bOpMaHI/II-O N3 Pa3HbIX HCTOYHHUKOB M HCIIOJIb30BATh CC,YMCHHC PA3BCPHYTO 000CHOBBIBATH
CYXKACHUA, JaBaTb OIIPCACIICHUA, IIPUBOAUTDL JOKA3aTCIILCTBA,

MCIIOJIb30BAaHUE MYJIBTUMEAUNHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTUHA a1 oOpaOOTKH, Mepenadd, CHUCTeMaTh3aluu
uHpopmalu, co3anus 0a3 TaHHBIX,

MPE3eHTAlMN pPEe3yJbTaTOB II03HABATEIBLHOW W TMPAKTUYECKOW JI€ATENbHOCTH; BIAJCHUE OCHOBHBIMU BHUAAMM ITyOIMYHBIX
BBICTYIUIEHUH (BBICKa3bIBaHUS, MOHOJIOT, TUCKYCCHUS, MIOJIEMHUKA), CIEAOBAHUE ITUUECKUM HOPMaM U MPaBUJIaM BEJIEHUS THAIIOra
U quciyrta. peguieKCUBHOM eI TeJIbHOCTH:

. MpeAINoiarared NnpuoOpeTeHNE YMEHUI KOHTPOJIA U OLEHKH CBOEH JESATENbHOCTH,

. YMEHUS NPEIBUIETh BO3MOKHBIE PE3YJIbTAThl CBOUX ACHCTBUM;

. OOBEKTUBHOE OIICHMBAHME CBOMX YYE€OHBIX JOCTH)KCHHUH, OIpENeIeHUE COOCTBEHHOTO OTHOILUEHUS K SBJICHUSIM
COBPEMEHHOM KHU3HU;

. OCYIIECTBIICHUE OCO3HAHHOI'O BHIOOpA MyTEH MPOJOJKEHUST 00pa30BaHus WK OyAyien mpodeCCUOHAIBHOU ESITEIbH OCTH.
OBnaseHre 3TUMHU BUJAMHU JSATEIHPHOCTH KaK CYIMIECTBEHHBIMH JJIEMEHTAMH KYJIbTYPBI SIBJISETCS HEOOXOIWMBIM YCIOBHEM
Pa3BUTHS M COITMATM3AINN ITKOJIHHUKOB

OO0mas xapakTepucTuKa y4eOHOro npeamMera «XuMHus»

B conmeprkaHMM JaHHOTO Kypca MPEACTaBICHBI OCHOBOMOJIATAIONINE TEOPETHICCKUE CBEICHHS 110 XUMHUH, BKITIOUYAIOIINE U3yUCHUE
cocTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH HMX CBONCTB OT CTPOEHHUS, HCCICIOBAaHUE 3aKOHOMEPHOCTEH XHUMHYECKUX
MIPEBPAICHUN U ITyTEH YIPABICHHS MU B IIEJISIX MOTYYCHUS BEIECTB, MAaTEPUATIOB, YHEPTUH.

Copepxanue y4yeOHOro MpelMeTa BKJIIOYAET CBEACHHUS O HEOPraHWYECKHX BEUIECTBAX, MX CTPOEHHWU W CBOMCTBAX, a TaKKe
XUMUYECKUX TIPOIleccax, MPOTEKAMMX B OKpyxkarmieMm wmupe. Hambonee cioxkubpie sneMeHTh DyHaamMeHTaNbHOTO sapa
CoJlep’kaHMsl 00IIero oOpa3oBaHUsl MO XUMHUHU, Takue, KaK OCHOBBI OPraHMYECKOW M MPOMBINIJICHHOW XUMHUHU, MEPEHECEHbI B
nmporpaMmy cpeaHel (1moyiHoi) 001eoopa3oBaTeIbHOM IIKOJIBI.

TeopeTHdecKkyr0 OCHOBY M3y4YEHHUS HEOPTraHWYCCKOWM XUMHUU COCTaBIISIET aTOMHO-MOJICKYJSIPHOE yYeHHWE, TIEPUOANYCCKUN 3aKOH
J.1. MeHnneneeBa ¢ KpaTKUMHU CBEACHUSIMU O CTPOCHHMHM aTOMOB, BUJAX XUMHUYECKOH CBSI3M, 3aKOHOMEPHOCTAX IMPOTEKaHUU
XUMHUYECKUX PEAKIIUH.



B u3ydeHuu kypca 3Ha4MTENbHA POJIb OTBOAMTCA XUMHYECKOMY IKCIEPHUMEHTY: MPOBEACHUIO MPAKTHUECKUX M JTaOOpaTOPHBIX
paboT U ONMHUCAHUIO UX PE3YNIHTATOB; COOIIOACHUIO HOPM U MPaBUJI IIOBEICHUS B XUMHY €CKHX J1a00paTOpHsIX.

Oco0eHHOCTH TPOrpaMMbI

B nporpamme cobnrogaercsi ipeeMCTBEHHOCTh ¢ TPUMEPHBIMH MPOrpaMMaMy HayajibHOTO 00IIero 00pa3oBaHusi, B TOM YHCIIE
Y B UCMOJb30BAHUN OCHOBHBIX BUJIOB YU€OHOM IEATEIbHOCTH 00yJaromuxcsi. B mporpamme y4uThIBaeTCs peann3aius
MEXIPEAMETHBIX CBsA3EH ¢ KypcoM ¢u3uku (7 knacc) u Ouosoruu (6-7 Kiaccel), Iie AA€TCA 3HAKOMCTBO CO CTPOECHUEM aTOMa,
XMMHUYECKON OpraHu3aiuei KJIeTKy 1 mpoleccaMy oOMeHa BEeIeCTB.

HJ'IaHHpOBaHI/IC BKIIIOYACT pCAIIM3aAlHUI0 MCKIIPCAMCTHBIX CBSI3€H XMMHU C KypCaMMu: (1)H31/IKI/I, 6I/IOJIOFI/IH, FCOFpa(bI/II/I, OKOJIOTHH B
COOTBCTCTBYIOIIHUX TEMaAX YPOKOB B 8 —9 kiacce.

Mecto y4eOHOro npeamera «XuMus » B y4eOHOM ILIaHe

Oco0eHHOCTH cofepKaHus Kypca «XUMUsD» SBISIIOTCS TJIABHOW MPUYMHOW TOTO, YTO B YIEOHOM IUIAHE ITOT MPEIMET MOSBIISCTCS
MOCJICTHUM B PSTy €CTECTBEHHO - HAYYHBIX JUCIMIUIMH, TTOCKOJBKY JIJISi €r0 OCBOSHUS IIKOJILHUKHU JIOJDKHBI 00J1aJ1aTh HE TOJBKO
OTIPEICIICHHBIM 3aIlacoM MPEABAPUTEIIbHBIX €CTECTBEHHO - HAyYHBIX 3HAHWH, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPaKTHBIM
MBIIJICHUEM.
CornacHo aBTOPCKOM MpOrpaMMe Ha M3YYCHHE XMMHHU Ha YPOBEHb OCHOBHOTO 00ImIero oopasoanus orsoautcs 140 wyacos.
[To romoBoMy kaneHmapHomy yueOHoMy rpapuky MBOY  « Xneumenckas COIIl»  wa 2020-2021 yueOHbIH ron
MPOJOJKUTEIHLHOCTh YI€OHOTO T0/1a COCTABIISIET B
8 -9 knaccax 34 yueOuble Henenu. CnenoBarenbHO, M3yYEHUE XMMHUHM Ha YPOBEHb OCHOBHOI'O 0OIIEro oopasoBanus B 8-9kiaccax
npeamnonaraer 136 4acoB B roj .

Kiacc Yacos B Hejemo | HacoB B roj
8 2 68

9 2 68

Uroro 4 136




.JII/I‘IHOCTHI)IC, METANPEAMETHDBIC U MIPEAMETHBIC PE3YIAbTAThI OCBOCHUA yqeﬁﬂoro npeameTa «XHUMHUD»

JINYHOCTHBIMH pe3yJabTaTaAMHU M3YUCHHUS MpeaMeTa « XHUMHUSD SBISFOTCS CICIYIOIINE YMCHUS:
8-u xnacc

Oco3HaBaTh €QUHCTBO M LIEJOCTHOCTh OKPY)KAIOILIEr0 MHpPA, BO3MOKHOCTH €r0 IIO3HABAEMOCTH M OOBSCHUMOCTH Ha OCHOBE
JOCTHKEHUN HAYKH.

ITocTreneHHO BBICTpauBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33pEHUE:

OCO3HaBaTh NMOTPEOHOCTh M I'OTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHUCIIE U B paMKax CAMOCTOSTENbHON IESTEIbHOCTU BHE
IIKOJIBL,

OLIEHUBATh KMU3HEHHBIC CUTYAI[MH C TOUKH 3pEHUsI O€30MMacHOro 00pa3a KU3HU U COXPAHEHHUS 3T0POBBS;

OLICHUBATH AKOJIOTHUCCKHU I PHUCK B3aMMOOTHOIIICHUH YeJIOBeKa U IIpUPOABI.
(DOPMI/IpOBaTL 9KOJIOTHYCCKOC MBINIJIICHUC: YMCHHUC OOCHHBATH CBOIO ACATCIBHOCTD U IIOCTYIIKH APYI'HX J'IIOIIGﬁ C TOYKH 3PCHUA
COXpaHCHUA 01<py>1<a}omeﬁ CpCAbl - IapaHTa JXU3HHU U 6H&FOHOJ’Iy‘-II/IH JII-OIIGI?I Ha 3eMe.

9-u knacc

ITocTeneHHo BbhICTpanBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE:

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ne THUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PEITUTHO3HBIX, AaTCUCTUIYCCKUX, KYJIbTYPHBIX
TPaIUIIAA, KOTOPBIE ONPEACISIOT Pa3Hbie OOBSICHEHUS TTPOUCXOISIIETO B MUPE;

— ¢ y4€TOM 3TOro MHOrooOpasusi MOCTENEHHO BbIpabaThiBaTh CBOM COOCTBEHHBIE OTBEThI HAa OCHOBHBIC JKM3HEHHBIC BOIPOCHI,
KOTOPBIE CTABUT JIMYHBINA >KU3HEHHBIN OIIbIT;

— YUYUTBCS TIPU3HABATH MPOTUBOPEUUBOCTD M HE3aBEPIIEHHOCTh CBOMX B3TJIAI0B HA MUP, BO3MOKHOCTh UX U3MECHEHUS.

Y4uThCs MCHOJIB30BaTh CBOM B3IJIAJBI Ha MHP JJIi OOBSCHEHMS PA3IMYHBIX CUTYyaIlMi, PEIICHHS BO3HUKAIOIIMX IMPOOJIeM H

H3BJICYHCHUS JKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOJUTh U M3y4aTh B YYEOHHUKAX MO PAa3HBIM IMpeAMETaM Marepuan (U3 MakCMMyMa), UMEIOIIHMA
OTHOLLIEHUE K CBOMM MHTEPECAM.



Hcnonb30BaTh CBOM WMHTEPECH JUIsi BHIOOpAa WHIWBHAYATBHOW 00pa30BaTEIbHOW TPACKTOPWHU, TMOTEHIIUATBLHON OyayIen
npo(heccuy U COOTBETCTBYIOIIET0 MPO(PHILHOrO 00pa30BaHHUS.
[IprnoOperaTh ONBIT y4acTHs B JeNaX, IPUHOCIIINX MOIb3Y JIFOIAM.

Y4uThCs CaMOCTOSITENILHO BHIOMPATh CTHJIb MOBEIEHHUS, MPUBBIYKH, OOeCreurBaroue 0e30nacHblii 00pa3 KU3HU U COXPAHEHUE
3JI0POBbSI — CBOETO, a TAKXKe OJM3KUX JIFOJIEH U OKPYKAIOIIUX.

Y4uThCs CaMOCTOSITEHPHO MPOTUBOCTOSTH CHUTYAIMSM, MPOBOIMPYIOMIMM Ha TOCTYIKH, KOTOPBHIE YIPOXKAIOT O€30MacCHOCTH H
3JI0POBBIO.

BbiOuparh MNOCTYNKH, HalleJIEeHHbIE Ha COXpaHEHHWE M OepeXHOe OTHOIIEHHE K NpHUpOAe, OCOOEHHO MKUBOH, u30eras
MPOTUBOMOJIOKHBIX MOCTYIKOB, TOCTENIEHHO y4ach M OCBaUBasi CTPATETUIO PAIIMOHATIBLHOTO MTPUPOI0NOIb30BAHUS.

Yuutbcs Y6€}KI[3.TI> APYyrux JIIO,Heﬁ B HCO6XO,ZII/IMOCTI/I OBJIaJACHU CTpaTGFHCﬁ pPalOHAJIBHOI'O IIPUPOJOITIOJIb30BAHHA.
Hcronap30BaTh 3KOJIOTMYECKOE MBIIIJICHUE JIIA BI)I60pa CTpaTCruu COOCTBEHHOTO ITOBCACHHUA B KAYCCTBC 0I[HOI>1 N3 IICHHOCTHBIX

YCTAaHOBOK.

Cpeocmeom pazeumus TAYHOCTHBIX PE3YJIbTATOB CIYKAaT Y4eOHBIM MaTepuan U NPOAYKTUBHBIE 3aJaHUs yUeOHUKa, HALIEJIEHHbIE
Ha 6-10 JIMHUIO PAa3BUTHS — YMEHUE OLIEHUBATh MOBEJACHHUE YEJIOBEKA C TOUKH 3PEHUS XUMHUUYECKON 0€30MacHOCTH MO OTHOLICHUIO K
YEJIOBEKY U IPUPOJE.

MeTtanpeaMeTHbIMHM PE3yJbTaTaMU M3Y4YEHHS Kypca «XUMHs» SBISETCS (POPMUPOBAHME YHUBEPCAIBHBIX YUEOHBIX JEUCTBHIA

(YY)

Peevisasmusnvie YV/I.

8-u xnacc

CamocToATenbHO 00HApYKUBaTh U (POPMYIUPOBATH YUEOHYIO MPOOJIEMY, ONPEAEsaTh 1eJib YUYCOHOM AESTEIbHOCTH, BHIOMPATH
TEMY IIPOEKTA.

BoigBurate Bepcuu pelieHuss MpoOJEeMbl, OCO3HABaTh KOHEUHBIM pe3ylbTaT, BBIOMpATh W3 TPEIJIOKEHHBIX M HUCKATh
CaMOCTOSITEJIbHO CPEACTBA JOCTUKEHUS LEIH.



CocTaBnsaTe (MHAMBUIYaIbHO WM B TPYMIIE) IUIaH PELICHUS MPOOJIEMBI (BBIIIOTHEHHS IPOEKTA).

Pabotas no nany, cBepsATh CBOU ACUCTBUS C LENbIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKU CaMOCTOSTEIBHO.
B nuanore ¢ yuurenem coBepIIeHCTBOBATh CAMOCTOATENBHO BEIPAOOTAHHBIE KPUTEPUH OLICHKHU.

9-11 knacc

CamocTosiTennbHO 0OHAPYKUBATh U HOPMYITUPOBATH TPOOJIEMY B KJIACCHOW M MHIWBUIYAJIbHON y4eOHOM eITeTbHOCTH.

BreiaBurate Bepcum pemieHus TpoOJeMbl, OCO3HABaTh KOHEYHBIM pPE3ylbTaT, BBHIOWpATh W3 MPEIIOKCHHBIX M HCKaTh
CaMOCTOSAITEJILHO CPEJCTBA JOCTHXKEHUS LEIH.

CocTaBnsaTe (MHAMBUIYaIbHO WM B TPYMIIE) IUIaH PELICHUS MPOOJIEMBI (BBIIIOTHEHHS IPOEKTA).

[TonOupars Kk kaxa0i mpobdsieme (3a7a4e) aIeKBaTHYIO €l TEOPETUYECKYIO MOJIEIb.

Paboras mo npeyioxkeHHOMY U CaMOCTOSTEIbHO COCTABIIEHHOMY IIJIaHy, UCIIOIb30BaTh HAPSAAY C OCHOBHBIMHU U JIOTIOJIHUTEIIbHbIC
CpeAcTBa (CIpaBOYHas IMTEPATYpa, CIOKHBIE TPUOOPHI, KOMIIBIOTED).

[InanupoBath CBOIO UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

Paborarh M0 caMOCTOSTENIBHO COCTaBICHHOMY IUIAHY, CBEPSSICh C HUM U LIETbIO JI€ATEIbHOCTH, UCIPABIISAd OUIMOKHU, UCIIONb3Ys
CaMOCTOATEILHO MO1I00paHHbIE CPEACTBA (B TOM uncie u HTepHer).

CB0OOOAHO TOJB30BATHCS BBHIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKHM M CaMOOIICHKH, UCXOAS M3 LEIM U HMEIOIIUXCS KPUTEPUEB,
paznuyasi pe3yJbTar U CrocoObl 1EUCTBUM.

B xozne npeacraBneHus NpoekTa 1aBaTh OLIEHKY €ro pe3yJIbTaTaM.

CaMocCTOSITeNIbHO OCO3HABATh MPUYHMHBI CBOETO yCIeXa WM Heyclexa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 CUTYAllUU HEycIexa.

YMeTb OLIEHUTH CTENEeHb YCIENTHOCTA CBOEH MHIMBUIYAIbHOM 00pa30BaTeIbHON A TEIbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KaKoB 51»), ONpeNessATh HAlpaBJICHUS CBOETO Pa3BUTHUS
(«KaKUM s XOUy CTaTbhy», «4TO MHE JIJIsl TOT'0 HAJI0 CIIEIATh).

Cpeocmeom ¢hopmuposanuss peryasTUBHbIX YVY]J| cioyxaT TEXHONOrusi MPOOJEMHOro [uajora Ha 3Tane H3y4eHUs HOBOTO

MaTepuaia U TEXHOJIOTHS OLICHUBAHUS 00pa30BaTEIbHBIX JOCTHXKEHUH (YU€OHBIX YCIIEXOB).



lloznasamenvuvie YVJI:

8-t knacc

AHanu3upoBaTh, CpaBHUBATh, KJIAaCCUMUIIUPOBATh U 0000maTh (aKThl U SIBJICHUS. BBISIBISATH MPUYUHBI U CIEICTBUS MPOCTHIX
SBJICHUI.

OcyIecTBIsATh CPAaBHEHHE, CEpUAIIMI0 U KIIACCH(DUKAIINIO, CAMOCTOSTEIHHO BBIOWpAask OCHOBAHUWS W KPUTEPUU JIJIS YKA3aHHBIX
JIOTUYECKUX OTepaIuii; CTPOUTh KJIaCCU(DUKAITUIO HA OCHOBE TUXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUS).

CTpouTh JTOTHUYECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBJICHNE TPUYUHHO-CIICICTBEHHBIX CBSI3EH.

CoznaBath cXeMaTHYECKUE MOJIENN C BBIICIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocCTaBnsiTh TE3UCHI, Pa3IUYHBIC BUJIBI TUIAHOB (MPOCTHIX, CIOKHBIX U T.11.). [Ipeobpa3oBriBaTh MHPOpPMAIIMIO W3 OAHOTO BHIA B
Jpyrou (Tabauily B TEKCT U TIp.).

BrruutsiBaTh BCe YpOBHUM TEKCTOBOW MH(MOpMAITUH.

YMeTb omnpeneniatb BO3MOXKHbIE HUCTOYHUKH HEOOXOJIMMBIX CBEJCHUM, MPOU3BOAUTH MOMCK HH(POpPMAIMU, AHAIM3UPOBATH U
OLICHUBATH €€ JOCTOBEPHOCTb.

9-1i knacc

AHanm3upoBaTh, CPABHUBATH, KJIACCU(PUITUPOBATH U 0000IIATh TTOHSATHS:

- IaBaTh OMpeE/eIeHNE TIOHATHSAM Ha OCHOBE M3yYEHHOTO Ha PAa3JIMUHBIX IIpeMeTax yaeOHOTro MaTeprana;

- OCYIIECTBIISThH JOTHYECKYIO OTIEPAIIUI0 YCTAHOBJICHUS POJI0-BUIOBBIX OTHOIIICHUA;

- 0000111aTh MOHSATHS — OCYIIECTBISATH JOTMYECKYIO OMEPAIUIO MIEPEX0/ia OT MOHATHS C MEHBIITUM 00BEMOM K MTOHSTHIO C OOJBIITUM

00BEMOM.

CTpouTh JIOTHYECKOE PACCYXACHHE, BKIIOYAIOIIEEe YCTAHOBICHUE MPUYMHHO-CIIECTBEHHBIX CBSI3EH.

Co3naBaTh MOJAENH C BBIIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, MpeoOpa3oBbIBATH MOJEIH C II€JIbI0 BBISBICHUS
OOIIMX 3aKOHOB, OTMPEACIISIONINX TaHHYIO TIPEAMETHYIO 00J1acTh.

[IpencraBnsate MH(OpPMAIKIO B BUJIE KOHCIIEKTOB, TAOJHII, CXEM, IpauKOB.

[IpeobpazoBbiBaTh MHGOPMALIMIO W3 OJJHOTO BHJIa B IPYroil U BHIOMPATh yI00HYIO 1ig cedst popmy ukcanuu v mpeacTaBieHus
undopmaryu. [IpeacrasisaTs nHGOPMALIHMIO B ONITUMATIHHOM OopMeE B 3aBUCHMOCTH OT ajpecara.



[Tonnmast MO3UIUIO APYroro, pa3inyaTh B €r0 peUH: MHEHUE (TOUKY 3pEHUSs), TOKa3aTeNbCTBO (apryMeHThl), (DaKkThl; THUMOTE3HI,
aKCUOMBI, TeopuH. JJI1 3TOro CcaMOCTOATENbHO UCHOJIb30BaTh pa3jMYHbIE BHJABl YTEHUS (M3ydarolliee, MPOCMOTPOBOE,
O3HAKOMUTENBHOE, IOUCKOBOE), TPUEMBI CITyILIAHUS.

CamoMy co3/1aBaTh UCTOYHUKU MH(OpPMAIIMU pa3HOTo TUMA U Ui Pa3HbIX ayJuTOpUi, cOOM0AaTh NH(OPMALIMOHHYIO TUTHEHY U
npaBmiia UHPOPMAITMOHHOM 0€30MaCHOCTH.

YMeTh UCIIONB30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAILIMOHHBIE TEXHOJIIOTUN KaK MHCTPYMEHT I JOCTH)KEHUS CBOMX LICJIEH. Y METh
BBIOMpATH aJIEKBATHBIE 33/1a4€ MHCTPYMEHTAIbHBIEC TPOrpaMMHO-aIllapaTHbIe CPEACTBA U CEPBUCHI.

Cpeocmeom ¢opmupoeanusi mno3HaBaTelbHbIX YVY/J[ ciyxkar y4eOHBbI Marepuall ¥ NPOAYKTUBHBIE 3a7aHusl y4yeOHUKA,

HaleleHHbIe Ha | —4-i TMHUM pa3BUTHSL:

- OCO3HaHHWE pOoJH BewecTB (1-51 TMHUS pa3BUTHSA);

- PAaCCMOTPEHUE XUMUYECKUX MTPOIECCOB (2-5 TMHUS Pa3BUTHA);

- KCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY (3 -1 TUHUS pa3BUTHS);

- 00BSCHEHHE MHUPA C TOUYKH 3PCHUS XUMUH (4-5 TUHUS Pa3BUTHA);

- OBJIaJICHUE OCHOBAMM METOOB €CTECTBO3HAHUS (O-5 TMHUS PA3BUTHS).

Kommynuxamueuvie YV/I:

8-11 knacc

CaMOCTOSITEIbHO OpraHW30BBIBaTh y4e€OHOE B3aMMOJCHCTBHE B Tpymme (OmpenensaTh oOIue Ied, PaclpeneisTh PO,
JIOTOBApPUBATHLCS APYT C IPYTOM H T.1I.).
9-u xnacc

OTtcTanBasi CBOIO TOUKY 3pEHUS, IPUBOJUTH aPTyMEHTBI, TOATBEPK/Iasi UX haKTaMH.
B nmuckyccun ymeTh BBIIBHHYTH KOHTPApryMEHTHI, Mepedpa3upoBaTh CBOKO MBICHIb (BIaJCHHE MEXaHU3MOM 3KBHUBAJICHTHBIX
3aMEH).
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Y4uThCd KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABaTh OIMIMOOYHOCTH CBOETO MHEHHUS (€CIH OHO
TaKOBO) U KOPPEKTUPOBAThH €TO.

[ToHnmasi mMO3UIKIO IPYroro, pa3inyaTh B €ro peur: MHEHHE (TOUKY 3pEHHUS ), J0KA3aTeIbCTBO (apryMEHTHI), (DaKThl; THUIOTE3HI,
aKCHOMBI, TEOPHH.
YMeTh B3rJISIHYTh Ha CUTYAIlUIO C MHOM MO3UIIMK U JOTOBAPUBATHCS C JIFOJABMU UHBIX TTO3UIIHM.

Cpeocmeom ¢popmuposaruss KOMMYHUKATHBHBIX Y VY]J[ cayxkar TtexHonorus mpoOJieMHOTO auaynora (moOyXmawmui u
MOJBOJSIIUN AWAJIOT) W paboTa B MajblX TpYIIax, TAaKKe HCIONb30BAHUE HA YPOKAaX JJIEMEHTOB TEXHOJOTHU MPOIYKTUBHOIO
YTCHHUS.

IIpenmMeTHBLIMHU pe3yJbTaTaMU U3YUCHUS MTPEIMETa « XUMUSD SBISTFOTCS CICTYIONUE YMCHUS:
8-t knacc

1-5 aunus paseumus — OCO3Harue poju eeujecmes.
- OIIPCACIIATE POJIb PA3JIMYHBIX BCHICCTB B IIPUPOAC U TCXHUKC,

- 00BSACHSTH POJIb BEIIECTB B UX KPYTOBOPOTE.

2-5 TUHUSL PA36UMUsL — pACCMOMPEHUe XUMUYECKUX NPOYECCO8:
- IPUBOJIUTH TPUMEPBI XUMHUYECKUX ITPOLIECCOB B MIPUPO/IE;

- HaXO0AWUTb 4YCPThl, CBUACTCILCTBYIOIINC 00 O6II_II/IX IMPHU3HAKaX XUMHWYCCKHX ITPOLCCCOB N UX PA3JINIUAX.

3-5 aunUS paseumusl — UCNOJAb306AHUE XUMUYECKUX 3HAHUU 8 6blmy.'
— OOBSICHATH 3HAUCHHUE BCIICCTB B )XHU3HU U X035 CTBE UeI0BEKA.

4d-5 nunus paseumusl — 00bsACHAMb MUp ¢ modkKu 3peHuUst XuMuu.:
— NEPCUNCIATh OTIIMUYUTCIBHBIC CBOMCTBA XMMHUYECKHUX BCIICCTB,

— pa3iind4aTb OCHOBHBLIC XUMHUYCCKHUC ITPOLICCCHI;
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- OIIPCACIIATE OCHOBHBIC KJIIACChI HCOPTAaHNYCCKHUX BCIICCTB,
- IOHUMATb CMBICI XUMHUYCCKUX TCPMHUHOB.

5-51 MuHUS paseumusl — 081a0eHue 0CHOBAMU MEMOO08 NO3HAHRUA, XaPAKMEPHBLIX 0151 eCMeCmBeHHbIX HAayK:

- XapaKTepu30BaTh METOJIbl XUMHUYECKON Hayku (HaOJIOeHNE, CPABHEHHUE, SKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B TO3HAHUU

IPUPOLBI;

- IPOBOJAHUTH XUMHWUYCCKHC OIIBITHI M OKCIICPUMCHTEI U OOBSCHATH UX PE3yJIbTAThI.

6-52 aunUA paszeumus — yMCHUC OLUCHUBATH ITOBCIACHHUC YCJIOBCKA C TOYKHU 3PCHHA XUMHAYECKOM O€30IacHOCTH IO OTHOIICHHIO K

YEJIOBEKY U IPUPOJE:
- MCTIOJIb30BAaTh 3HAHUS XUMUH TIPUA COOJTIOICHUH MPABUJI UCTIOIB30BAaHUS OBITOBBIX XUMHUECKHU X TTPETIapaToB;

— pa3IuYaTh ONacHbIC ¥ 0€30IacHbBIC BEIICCTBA.
9-u knacc

1-5 qunus pazeumus — ocoznanue ponu euecms:
— 00BACHSTH (YHKITUU BEIIECTB B CBSI3H C UX CTPOCHUEM.

2-51 TUHUSL paseumusl — pacCmMoniperue XuMudeCKux npoyeccos.
— XapaKTCPU30BaATb XUMHWYCCKNC PCAKIINH,

— OOBSACHATH PA3IMYHbIE CIIOCOOBI KJIACCU(PUKAUN XUMUYECKUX PEaKIUH.
— MPUBOJUTH NPUMEPHI PA3HBIX TUIIOB XUMUYECKUX PEAKIIUM.

3-5 aunUS paseumusl — UCNOJIb306AHUE XUMUYECKUX 3HAHUU 8 6blmy.’

— HCIOJIb30BAaTh 3HAHHUA II0 XHMMHUHU OJIA ONTUMAaIbLHOM opraHu3anuu 60pB6BI C I/IH(I)CKHI/IOHHBIMI/I 3360J’I€BaHI/I$IMI/I,

BPEIUTEISIMU JIOMAIITHETO U MPUYCcaeOHOTO X03sIICTBA;
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— IIOJIBb30BATHCA 3HAHUAMU 110 XUMHH IIPHU UCITIOJIb30BAaHUU CPCACTB OBITOBOM XMMHMH.

4-5 nuHUs pazeumusi — 0OBACHAMb MUP C MOYUKU 3DEHUS XUMULL:
— HaXOJHTh B MPUPOJIC OOIIKME CBOMCTBA BEIIECTB U OOBSICHSTH UX;

— XapaKTCPU30BaATb OCHOBHLIC YPOBHHU OpraHU3allu XUMHUUYCCKUX BCIICCTB.

5-5 qunus paseumus — 08J1a0eHuUe OCHOBAMU MeN0008 NO3HAHUA, XAPpAKMEPHLIX 0151 eCmecmeeHHbIX HAYK.
— IIOHUMAThb POJIb XUMHNYCCKHX ITPOLCCCOB, IMPOTCKAIOIMNX B IIPUPOIC,

— YMCTb IIPOBOAUTDH HpOCTCfIIHHC XUMHUYICCKUC SKCIICPUMCHTHI.

6-2 1unus pazsumus — yMeHUE OIICHMBATH TOBEJCHHE YEJIOBEKA C TOUKH 3PEHMS] XUMHUYECKOM 0€30MacHOCTH MO OTHOIICHHUIO K
YeJIOBEKY U IPUPOJIE:
— XapaKTepU30BaTh SKOJOTUYECKUE MPOOIEMBI, CTOSIINE MEPE]] YEIIOBEUECTBOM;

— HAXOJUTh NPOTUBOPEUHUS MEXKAY ACATEIbHOCTbIO YENIOBEKa M NPUPOJOM W MpejiaraTb CIOCOObI YCTPAaHEHUS 3THX
IIPOTUBOPEYNI;

— OOBSCHATH M JIOKA3bIBaTh HEOOXOIUMOCTh OEPEKHOT0 OTHOIIICHHS K IPUPOJIC;

— MPUMEHATh XWMHYECKHE 3HAHMS MJI1 OpraHu3alMd M IUIAHUPOBAHUS COOCTBEHHOTO 30pPOBOr0 o00pas3a KU3HH U
JesITeIbHOCTH, OJIarOnoyyusi CBOCH CeMbU U OJArONpUATHON cpebl OOUTaHMS YeJI0BEUECTBA.
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Coaep:xaHue nmporpaMmmbl

8 kiacc.

Paszges 1. OcHOBHBIC NOHATHA XUMHHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NpeacTaBjieHnin) S14 +2 4y p.B

[Ipenmer xumun. XuUMHS KaK 4acTh €CTECTBO3HaHMWA. BelrecTtBa M uMx CcBOMCTBA. YUMCTHIE BElIECTBA M cMeCH. MeTomabl
MO3HAHUSI B XUMUU: HAOIOJEeHUE, HKcrepuMeHT. [Ipuembl Oe3omacHO paboThl ¢ oOopymoBaHueM U BemiectBaMu. CTpoeHue
IIJJAMEHH.

Yucteie BemecTBa U cMecd. CrnocoObl OYMCTKU BEUIECTB: OTCTaMBaHUE, (PUILTPOBAHME, BBIMAPUBAHUE, KPUCTALIM3AIM,
mactriusinud. DU3HYEeCKHe W XUMHUYECKUE SBICHUA. XHMHUYECKME peakuuu. [Ipu3HaKMm XUMHUYECKHMX pEeaklud WU YCIOBHUS
BO3HUKHOBEHUS U TEUCHUS] XUMHUECKUX PEAKLIUN.

ATOMBI, MOJIEKYJIbI U MOHBI. BeliecTBa MOJEKYISIpHOTO U HEMOJIEKYNIApHOro cTpoeHus. Kpucrtamiumuyeckue u amopdHbie
BemecTBa. Kpucramnmyeckue pemeTkd: HMOHHAsA, aTOMHasg M MOJEKyisipHas. IIpocTele M CloKHBIE BEIECTBA. XHWMHUYECKHU
aneMeHT. MeTtaiel 1 HeMeTaluibl. ATOMHasl equHuIa Maccsl. OTHOCUTENBHAS aTOMHas Macca. SI3bIK XUMUH. 3HAaKHM XUMHUYECKUX
AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTAaBa BellecTBA. XUMHUUeckue popMyibl. OTHOCUTENbHAS MOJIEKYIsIpHas Macca. KauecTBeHHbIN
M KOJMYECTBEHHBIA COCTaB BeIEeCTBA. BpluncieHus mno xumuyeckum ¢GopMynaMm. MaccoBas A0Js XMMHUYECKOTO 3JIEMEHTA B
CJIOKHOM BEILIECTBE.

BaneHTHOCTh XMMHUYECKHX 3JIeMEHTOB. OmpeleseHue BAJEHTHOCTH 3JIEMEHTOB MO (GopMysiaM OWHApHBIX COEAMHEHHM.
CocraiieHue XuMu4yeckux (popmys OMHAPHBIX COETUHEHUH MO BaJE€HTHOCTH.

ATOMHO — MOJIEKYJSIPHOE YYE€HHME. 3aKOH COXpaHeHUsi Macchl BemiecTB. Ku3Hbp u gestenbHocTs M.B. JlomoHOCOBa.
XUMHUUYECKHUE YpaBHEHHUs. TUIBI XUMUYECKUX PEAKIUN.

Kucnopon. Haxoxnenune B mpupoze. Ilomydenue kucimopoga B J1abopaTOpud M TMPOMBINUICHHOCTH. Du3nyueckue u
XUMHu4eckrue cBoiictBa kuciaopoaa. I'openme. Oxcupael. IIpumenenue kucnopona. Kpyrosopor kucimopona B npupone. O30H,
ajioTponus kuciaopoaa. Bo3ayx u ero cocras. 3amura aTMOCEPHOTo BO3AyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B mpupoge. [lomydenue Bogopona B 1abopaTopud U MPOMBIILIEHHOCTH. DU3NYECKne U XUMUIECKUE
cBolicTBa Boopoaa. Bogopon — BocctaHoBUTENB. Mephl 6€30acHOCTH MpH padoTe ¢ BogopoaoM. [IpuMenenue Boopoaa.

Bona. Meronbl onpenienenys coctaBa BOJbl — aHANIU3 U cuHTe3. Pu3ndeckue cBoicTBa Bojbl. Bosia B mpupose u crnocoOsl ee
OYMCTKU. Adpanusa BoAbl. XMMHUYECKHE CBOMCTBA BOAbl. [IpuMmenenue Boawl. Boma — pactBoputens. PacTBOpMMOCTE BEHIECTB B
BoZe. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA.

KonnuecTtBeHHble OoTHOWIEHHMS B xumuu. KomndectBo BemectBa. Moimb. MorsipHas macca. 3akoH ABoraapo. MonsipHbIi
o0beM ra3zoB. OTHOCUTENbHAS IJIOTHOCTh Ta30B. OObEMHbBIE OTHOLLIEHUS Fa30B IPU XUMHUYECKUX PEAKIUAX.
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Baxneiimye kimacchl HeOpraHWYeCKuX coenuHeHni. OKCHapl: cocTaB, kKiaccudukais. OCHOBHBIC U KHCIOTHBIC OKCHIBI.
Homenknarypa okcuioB. @u3nyeckue U XUMUYECKUE CBOMCTBA, TTOJIYYEHUE U MPUMEHEHUE OKCUIOB.

IMuapoxcuasl. Knaccuduxarus runpokcuaos. OcuoBanusi. Cocta. lllenoun u HepacTBopuMble ocHOBaHusa. HoMeHkmnarypa.
du3nYecKre U XUMHUUECKHE CBOMCTBA OCHOBaHMM. Peaknus nelitpanmzanuu. [lonydenrue u mpuMeHeHUe OCHOBaHUM. AMQOTEepHbIE
OKCHJIbI U TUAPOKCHUIBI.

Kucnotsl. Cocra. Knaccuduxarus. Homenkinarypa. @uznueckiue U XUMHUYECKHE CBOMCTBA KUCIOT. BBITECHUTENBHBINA Pl
METAJUIOB.

Comu. Cocrtan. Kimaccudukarnusa. Homenknarypa. ®@usndeckue cBoricTBa coiieii. PacTBopuMOCTh coseil B Bojie. XUMUYECKUE
cBoiicTBa coJieii. CriocoObl mostydeHus cojeit. [I[pumenenue coseil.
['eneTnueckas CBsI3b MEXIY OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX COETUHEHUM.
JemoncTpanuu. O3HaKOMJIEHUE C 00pa3IlaMy MPOCTHIX U CIOKHBIX BemecTB. CIIOCOOBI OUYMCTKH BENMIECTB: KPUCTAILTU3AIINS,
TUCTWILISALUS, XpoMaTorpadus. OnbIThl, MOATBEPKIAIONINE 3aKOH COXPAHEHHUSI MAaCChI BEIIECTB.
[Tonydyenue u cobrpanre KMUCIOPO1a METOIOM BBITECHEHUS BO3yXa U Bojbl. Onpenienienre coctaBa Bo3nyxa. Kounexyus
Hehmu, KaAMEeHHO20 Yeis U NPOOYKMO8 Ux nepepadomu.

[Tonydenue Booposa B annapare Kumna, mpoBepka Bojopo/ia Ha YUCTOTY, TOPEHHUE BOJOPOa, COOMpaHUEe BOAOPOIa METOJOM

BBITECHEHUSI BO3/yXa W BOJIBL.

Anamm3 Bojasl. CHHTE3 BOJEL.

3HaKOMCTBO ¢ 00pa3iiaMu OKCHJIO0B, KUCJIOT, OCHOBAaHUM U colieil. HeliTpanuzarus ménoun KUcioToi B IpUCYTCTBUU
WHIUKATOpA.

JlaGopaTopHble onbIThHI. PaccMOTpeHue BEIIECTB ¢ pa3IMuHbIMU (PU3UYECKUMU CBOMCTBaMU. Pa3enenue cmecu ¢ moMoOIIIbIo
marauTta. [IpumMeps! pU3ndIecKnx M XUMHUECKUX SIBJICHUN. Peakinu, niumocTpupyroe OCHOBHBIC TTPU3HAKU XapaKTEPHBIX PEaKITHH.
Paznoxenue ocHoBHOro kapoonara meau (1l). Peakuus 3amenieHus Meau Kene3oM.

O3HakoMIIeHHE ¢ 00pa3liaMH OKCHJIOB.

B3anmogeiictBre Bogoposa ¢ okcuaom meau (I1).

OnbIThI, NOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUIA.

IIpakTHyeckue padoThI

1.ITpaBuiia TeXHUKHU OE30MIACHOCTHU MPHU padoTe B XMMUUYECKOM KabuHeTe. O3HaKOMIICHHE C JIa0OpaTOPHBIM 000pYI0BaHUEM.

2.04ucTKa 3arpsA3HEHHON TOBAPEHHOU COJIH.

3.Ilomyuenue u cBOMCTBA KUCIOPOA
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[Tonydyenue BOIOpOJa U N3yUYEHHUE Er0 CBOMCTB.
5.IIpuroroBieHue pacTBOPOB COJIEH C OMPENEIEHHON MAacCOBOM J10J1€i paCTBOPEHHOIO BEILIECTBA.
6.Penienne skcriepuMeHTaIbHBIX 33724 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COSTMHEHUNY.
Pacuernbie 3a1a4u:
Brruucnenre oTHOCUTENBEHON MOJIEKYISIPHOM MacChl BelecTBa 1o (Gopmyse. Beraucienne MaccoBOM 1011 dJIEeMEHTa B
XUMUYECKOM COCTMHEHUHU. Y CTAHOBIIEHUE TIpocTeiiel (hopMybl BEIIECTBa MO MaCCOBBIM JOJISIM AJIEMEHTOB.
Haxoxnenne MaccoBoM 10U paCTBOPEHHOIO BEIIECTBA B paCTBOpE. BhIYKCIEHHE MACCHI PACTBOPEHHOTO BEILIECTBA U BOIBI
JUIs1 IPUTOTOBJICHHUSI pacCTBOpA OMPEACIEHHON KOHIIEHTPAIIUH.
OO0bEMHBIE OTHOLIEHUS TA30B IPU XUMUYECKUX PEAKIUSX.
Bbluuciennsi o XMMUYECKUM YPAaBHEHHSIM MACChl, 00bEMa U KOJMYECTBA BEIIECTBA OJJHOTO U3 MPOJYKTOB PEAKIIUU 110 MACCE
MCXOJTHOTO BEIIECTBA, 00BEMY WIIH KOJIMUECTBY BEILIECTBA, COJIEPIKAILETO ONPEACIEHHYIO IO TPUMECEH.
Pa3znen 2. Ilepuonnyeckuii 3aK0H U NMepUOANYECKas cucTeMa xumuueckux djeMmenToB [[.U. MenaeseeBa. CtpoeHue
aroma.(74)

[lepBble MOMBITKA KIACCU(PUKALMK XUMHYECKUX 3JIeMEHTOB. [loHSATHME O rpymnmax CXOIHBIX 3JIEMEHTOB. EcTecTBEHHBIE
CEMENCTBA IIEIOYHBIX METAUIOB U rajoreHoB. biaroponssie rasel. Ilepumoanueckuit 3axkoH JI.M.Menneneesa. Ilepuonunueckas
CUCTEMA KaK €CTECTBEHHO — Hay4yHOE KJlacCU(UKAIU XUMUYECKUX 3JIeMEeHTOB. TabnuyHas (hopma npeacTaBieHus KiaccuduKkanuu
XUMHUYECKUX 3eMeHTOB. CTpykTypa Tadnuisl «Ilepuoanueckas cucrtema xumudeckux syeMeHtoB JI.M. MennaeneeBa» (KopoTkas
dopma): A- u b- rpynmbl, nepuonabl. OU3NUYECKUI CMBICT MHOPAIKOBOTO 3JIEMEHTa, HOMEpa Iepuoja, HoMepa Tpymmbl (s

AJIEMEHTOB A-TpyIII).

CrtpoeHue atoma: siipo M AJeKTpoHHast 00o0s0uka. CocTaB aTOMHBIX fAJIep: MPOTOHBI U HEUTPOHBI. M30TOIBI. 3apsi aTOMHOTO

A7Ipa, MacCOBOE YMCIIO, OTHOCUTEbHAS aToMHas Macca. CoBpeMeHHast JOpPMYIHPOBKA MOHATUSA «XUMUYECKUN DIIEMEHT.

DOnexkTpoHHass 000JI0UYKa aToMa: MOHSITHE 00 SHEPreTUYECKOM YpPOBHE (DJIIEKTPOHHOM CIIOE), €ro €MKOCTH. 3arojHEHUE

AJIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB TIEPBOTO — TpeThero nepuoioB. CoBpemenHas (HopMyIupOBKa MEPHOIAYECKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akona. Hayunele noctmxenus [{.M. MenaeneeBa: ucrpapieHue OTHOCUTEIbHBIX aTOMHBIX Macc,
[IPEICKAa3aHUuEe CYIIECTBOBAHUS HEOTKPBITBIX DJIEMEHTOB, IEPECTAHOBKM XUMHUYECKUX DJIEMEHTOB B IIEPUOJUYECKOU CHUCTEME.

Kuznb u gesrenpHocTh .M. Menaeneena.
JlemoHcTpanum:
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®dusuyeckre CBOWCTBA MIENOYHBIX METaNIOB. B3anMopelicTBHE OKCHUIOB HATpHsi, MarHus, (ocdopa, cepsl ¢ BOIOH,
HCCIIEAOBAHNE CBOMCTB ITOJYYEHHBIX MPOAYKTOB. B3aumonencTBue HaTpus M Kainus ¢ BOoAoW. PU3MYECKHE CBOMCTBA raJIOTCHOB.
B3anmozeiicTBre antoMUHUS C XJI0pOM, OpOMOM U HOZ0M.

Pasznen 3. Crpoenue BemecrBa (74 +14  p.B.)

DNEeKTPOOTPULIATEILHOCTE XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BHUABI XUMHUYECKOW CBSI3U: KOBAJEHTHAs HENOJIIpHa,
KOBaJIEHTHAsl MOJSApHAs, HMOHHAsi. BaJleHTHOCTh 3JEMEHTOB B CBETE€ JJIEKTPOHHOM Teopuu. CreneHp okucieHud. IIpaBuina
ONPEIETICHUS] CTENEHEN OKHUCIICHHS DJIEMEHTOB.

JlemoHCTpaUM.

ConocraBieHne (PU3NKO-XUMUYECKUX CBOMCTB COEIMHEHUN C KOBAJIEHTHBIMU U NOHHBIMU CBSI3SIMM.

9 kiacc

Paznenl. Muorooopasue xumudeckux peakuuid  (154)

Knaccudukarus XUuMUYECKUX PEaKINil, peakiiui COSAUHEHUS, Pa3IoKEeHUs, 3aMelleHust, oOMeHa. OKUCITUTENBHO -
BOCCTAHOBUTEJIbHBIE peakiiuu. OKHUCIUTENb, BOCCTAHOBUTEb, ITPOLIECCHl OKUCIICHUS, BOCCTaHOBIIeHUs. COCTaBlIeHUE ypaBHEHUMN
OKHCITUTEIHHO- BOCCTAHOBUTEJIHHBIX PEAKIIMI C MOMOIIbI0 METO]a OKUCIUTEILHO — BOCCTAHOBUTEIBHBIX peakiuii. C mOMOIIbI0
METO/1a AJICKTPOHHOTO OaaHca.

TemoBbie 3P hEKTH XUMUYECKUX PEAKIINM. DK30TEPMUUYECKHUE U SHIOTEPMUUECKHIE PEAKIIUH.

Tepmoxumuueckne ypaBHEHHs. PacueTbl O TEPMOXUMHUYECKUM YPABHEHHSIM.

CKOopoCTh XUMHUYECKHUX peakuil. PakTopbl, BIUSIONIME HA CKOPOCTh XUMUYECKUX peakiuil. [lepBoHavaibHbIE TPEICTABIECHUS O
KaTajmse.

OoOpatumble peakuuu. [IoHATHE 0 XUMUYECKOM PAaBHOBECUU. XUMHUYECKUE PEAKIIMU, HAYLIUE B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U
HeanekTponuThl. Monbl. KaTtnoHbl u aHnOHBL. [ 'napaTHas Teopust pacTBOPOB.

DIIEeKTPONUTHIECKAsT TUCCOLMAIUS KUCTIOT, OCHOBaHMH, cojiei. Ciabble U CHIIbHBIC JIEKTpOIUThI. CTeleHb Aucconnanuu. Peakium
HOHHOTO OOMeHa. Y CJIOBHS IIPOTEKAHMS peakiiii oOMeHa 10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCJIMHEHUH B CBETE MPEICTABICHUM 00 AIEKTPOIUTUUECKON AUCCOIUAIIUA U OKUCIUTEIHHO — BOCCTAHOBUTEIIBHBIX PEAKITUSX.
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[ToHsiTHE O TUAPOIU3E COJIEH.
JlemoHcTpanum:

[IprMepsl 3K30- U HIHAOTEPMUUYECKUX peakUnii. B3anMonencTBre HUHKA C COJIIHOM M YKCYCHOU KUCIIOTOM. B3aumogencreue
I'PaHYyJIMPOBAHHOIO IIMHKA U IIMHKOBOM IBLIM C COJITHOM KucioTou. B3anmoneiicTeue okcnaa meau (II) ¢ cepHoli KuciaoTo pasHoit
KOHIIEHTPAIINU MPU Pa3HbIX TEMIIEPATYpaX.

PacuerHble 3agaun. Beruncienus no TepMOXUMHUYECKUM YPABHEHUSIM PEAKIUH.
JlaGopaTopHbie ONBITHI.
Peakiiuu oOMeHa MEXTy pacTBOpaMu 3JIEKTPOIUTOB.

IIpakTHyeckue padoTbl
1.3yduenune BAMSHHS yCIOBHM NPOBEICHUS XUMUYECKOW PEAKIIMH Ha €€ CKOPOCTh
2.PenieHne 3KCIEpUMEHTAIIBHBIX 3a7a4 10 TeMe: «CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEN KaK 3JICKTPOJIUTOBY

Paznen 2. Muorooopasue Bemectn (424)
Hewmeramisl. ["asorensl. [Tomoxenune B IEpUOANYECKON CUCTEME XUMHUYECKHUX JIEMEHTOB, CTPOCHUE UX aTOMOB. HaxoxeHue B
TIPUPOJIE.

PuU3nYECKrE U XUMUYECKHE CBOMCTBA rAJIOr€HOB. [lonyueHne u npumMeHenne rajaoreHoB. Xiaop. uzndeckue u XuMu4ecKue
cBOMCTBa xj0pa. [Ipumenenue xmopa. XiaopoBojopoa. @usnueckue cBoicTBa. [Tonydenue. ConsiHas KUCIOTa U €€ COJIH.
KauecTBeHHas peakiys Ha XJOpUJl — MOHBL. Pacmo3HaBaHue XJI0pHua0B, OPOMUIOB, HOIU]IOB.

Kucnopon u cepa. [lonoxxenne B NEPUOIUYECKON CUCTEME XMMHUUYECKUX IIEMEHTOB, CTPOCHHUE UX aTOMOB. Cepa. AJUIOTpONHS CEPHI.
dusnueckne U xuMudeckre coiicta. Haxoxaenue B npupone. [Ipumenenune cepsl. CepoBonopos. CepoBoaopoaHas KUCI0TA U €€
conmu. KauecTBeHHas peakius Ha cyabdua- nonsl. Oxcua cepol (1V).
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CepHnas kucinora. XMMUYECKHE CBOMCTBA pa30aBICHHON U KOHLIEHTPUPOBAHHOW CEpHOM KUCIOThl. KauecTBeHHas peakuus Ha
cynb(haT- HOHbl. XMMUYECKHE PEAKIINH, JIS)KAINE B OCHOBE IMOJYYEHHSI CEPHOM KHCIIOTHI B TPOMBIIUIEHHOCTH. [IpruMeHenne cepHoit
KHCJIOTHI.

Aot u pocdop. [lonoxeHnue B nepuoguueckoi CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (hu3nuecKue u
XUMHUUYECKHE CBOMCTBA, MOJy4eHUE U TpuMeHeHne. KpyroBopot a3zora B nipupojae. AMMuak. @u3ndecKkue 1 XuMHUYECKUE CBOMCTBA,
nosy4yeHue, npuMeHenue. Conu aMMOHHMS. A30THAsI KACIIOTa U €€ CBOMCTBA. OKUCIUTEIbHBIE CBOMCTBA a30THOM KUCIIOTHI.
[Tonydenne a30THON KHUCIOTHI B 1aOOpaTOPUU. XUMHUUYECKUE PEAKIINH, JISKAIINE B OCHOBE MOTYyYCHUS a30THON KHUCIIOTHI B
npombiiuieHHocTH. [Ipumenenue. Comu. A30THbIE YAO0OpEHUS.

dochop. Annorponus. uznyeckue u xumudeckue cpoiictBa. Oxcup dpocdopa (V). @PochopHas KucaoTa, €€ CoJU U YI0OpEeHHUs.

Yrnepoa u kpeMuuil. llonoxxeHne B nepruognyecKon CUCTEME, CTPOCHUE aTOMOB. Y uiepoa. Aymorponus. Pu3ndecKkue u
XUMHUUYECKHE CBOMCTBA yriaepoja. AjncopOuus. YrapHblid ra3. YTIEKUCbIN ra3. YroibHas KUciaora u ee coiu. KauecTBeHHas peakius
Ha KapOoHatT — noHbl. KpyroBopor B mpupo/e.

Kpemuunii. Oxcua kpemuus (1V). KpemHueBas Kuciora u ee Coiu.
Crexuio. I{emeHT.

Meramnsl. [lonoxenrne B MEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB. Metaumndeckas cBsi3b. Dusnueckue cBoncTBa. Ps
aKTUBHOCTH METAJUIOB. CBOMCTBAa MeTaJIoB. OO0I11He crocoOb! nmojydeHus. CritaBbl METAJLIOB.

[Ilenounsie meTanmsl. [lonoxxenne B NEPUOANMYECKON CUCTEME, CTPOEHHUE aTOMOB. DU3NYECKE M XMMHUYECKHE CBOMCTBA.
[Ipumenenune. Haxoxnenne B nmpupoze.

[Ilesrouno3eMenbHbIE MeTAILIBL. [l0/IOXKEHNE B MEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB. PU3NYECKUE U XUMHUYECKHE CBOWCTBA.
[Tpumenenue. Haxoxnenue B npupoae. Marauii 1 kanbIui , X BaXHene coeMHeHus. JKeCTKOCTh BOJIbI M CIIOCOOBI €€
YCTPAHEHUSL.
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Amomunuil. [lonoxenue B neproANYECKON CHUCTEME, CTPOCHHE aTOMOB. DU3nyecKue M XMMUYECKue CBOWcTBa. lIpuMeHeHue.
Haxoxzaenue B mpupoae. AMPOTEpHOCTh OKCHIA U TUAPOKCH]IA ATFOMUHUS.

Keneso. [Tonoxxkenne B NEepUOIUYECKON CUCTEME, CTpOeHUE aTOMOB. Du3nueckue M XuMHUYECKUE CBOMCTBA. [IpuMeHneHue.
Haxoxnenue B mpupone. Baxueiime coenuHeHNs xene3a: OKCUabl, Tuapokcuasl u conu xenesa (1) uxxenesa (111). KauectBennas
pEaKIvs Ha NOHBI.

JdeMoHCcTpanum.

Pu3nuecKre CBOUCTBA TAIOreHoB. [lonydyenne XJiopoBoIopoia U paCTBOPEHUE €r0 B BoAe. Moaenu KpUCTAIUIMYECKUX PELIETOK
anMasa u rpaputa. OOpasipl BaXHENIINX COEAUHEHUH HATpUs, Kalusl, IPUPOIHBIX COCAUHEHUM MAarHus, Kalblysl, aTFOMUHUS, PYA
xKenes3a. BzanMoaiicTBrE MENOYHBIX IIEJI0YHO-36MENBHBIX METAIOB U AJIFOMUHUS C BOZOU.

JlabopaTopHbIe ONBITHI.

O3zHakoMJIeHUE ¢ 00pa3liaMH cephbl U €€ MPUPOIHBIX coequHeHnt. KauecTBeHHbIC peakiuu Ha Cynb(ua-, cyabhuTr — u cyiabdaT —
MOHBI B PaCTBOPE.

B3aumopelicTBue cosieit aMMoHus co mienodamu. Mzyuenue o0pasiioB MeTaaioB. B3anmoaeicTBre MeTaioB ¢ pacTBOpaMu COJIEH.
O3HakOMJIEHHE CO CBOWCTBAMU U TIPEBpAIICHUSIMH KapOOHATOB M TUPOKapOOoHaToB. [lomyueHre ruApoKcuia aTlOMUHAS U
B3aUMOJIEHCTBUE €0 ¢ KUCIOTaMHM M Iienovyamu. KayecTBennble peakuuu Ha MoHbl Fe?t u Fet .

IIpakTnyeckue padtornl

3. .Ilony4yeHue CoAHOM KUCIOTHI M U3yUYEHUE €€ CBOMCTB

4 .PenieHue 3KCIEpUMEHTAIBHBIX 33]1a4 1o TeMe: «Kucmopoa u cepa»

5.Ilonyuenue okcuaa yraepona (IV) u uzydenue ero cBoiicTB. PacnoznaBanue kapOOHATOB.
6.Pemenne skciepuMEHTaIbHBIX 337a4 10 TeMe: «MeTaibl U UX COCTUHEHUSD)
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PacueTrHble 3agaum.

Brruncnenust o XuMHUYECKUM YpaBHEHUSIM MacChl, 00beMa M KOJIMYECTBA BEILIECTBA OJTHOTO U3 MPOAYKTOB PEAKIIMK MO Macce
MCXOJHOTO BEIIECTBA, O0BEMY HWJIM KOJMYECTBY BEUIECTBA, COJAEPKAILETO ONPENEIECHHYIO JOJI0 IpUMecei

Paznen 3. Kparkuii 0030p BaxkHeilmux oprannyeckux pemects (114)

[Ipenmer oprannyeckoit xumun. Heopranuueckue u opraHnyeckre CoeAMHEHUs. YTIIepo]] — OCHOBA KU3HU Ha 3emiie. OCOOEHHOCTH
CTPOEHUS aTOMa YIJIepo/ia B OPraHMUECKUX COCANHEHUSIX.

Yrnesonopoasl. [lpeaensusie yrneBonopoasl. Meran, 3TaH, nponad. CTpyKTypHbIe (OpMYIbl YTIEBOIOPOAOB. ['oMomoruueckuii pss
IIPEEIbHBIX YIIIEBOAOPOAOB. I'oMonoru. du3nyeckne U XMMUYECKUE CBOWCTBA MPEAEIBbHBIX YII€BOLOPOAOB. Peakiiuu ropenue u
3aMmemeHus. Haxoxxnenue B npupone. [Ipumenenne.

HenpenensHble yriaeBoaopoabl. DTUIICHOBBIN Psii HEMPEAEIBHBIX YIIIEBOAOPOAOB. DTHIICH. DU3NUECKUE U XUMUYECKUE CBOMCTBA
stuneHa. Peaknus npucoeaunenus. KadectseHHble peakiuu. Peaknus nomumepusanuu. ommatiiieH. [Ipumenenue sTueHa.

ALIETUIIEHOBBIN Sl HENIPEAEIbHBIX YIIIEBOA0poaoB. AntetniieH. CBoicTBa anernieHa. [Ipumenenne.

[Tpon3BoaHbIE yriaeBomopo1oB. KpaTkuii 0030p OpraHnYecKuX COCTMHEHHI: OJTHOATOMHBIE CITUPTHI, MHOTOaTOMHBIE CITHPTHI,
KapOOHOBBIE KUCTOTHI, CII0KHBIE 2UPHI, )KUPBI, YTIIEBOIbI, AMHHOKHUCIIOTHI, OeKu. Poiib GEIKOB B OpraHu3Me.

[ToHsiTHE O BEICOKOMOJNIEKYIISIPHBIX BemiecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb
nonuMepuzauuu. [lonuaTuieH, noaunponuiaeH, NOJTUBUHWIXIIOPUI.

JlemoHCcTpanum.

MOI[CJ'IH MOJICKYJI OPTraHNYCCKHUX COGI[I/IHGHI/If/’I. FopeHHe YIJIICBOAOPOOOB U O6Hapy7KGHI/I€ IIPOAYKTOB UX I'OPCHUA. HOJ’Iy‘-IeHI/IC
stuieHa . KauecTBeHHbBIC PCAKIINH HA STUJICH. HonyquI/Ie 1 CBOMCTBaA YKCYCHOﬁ KHCJIOTHI. HCCHCI{OB&HHG CBOMCTB KHUPOB:
pacTBOPCHHUEC B BOAC N OPTaHUYCCKUX PACTBOPUTCIIAX. O6pa3u51 HSI[CJIHP'I " IIOJIUOTHUIJICHA W ITOJIMITPOITMIICHA
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B pabouyro nporpamMmy BHECEHBI HEKOTOPbIE U3MEHEHUS.

YuyeOHO-TeMaTHYECKOE IVIAHUPOBAHUE

8 ki1acc. (68 yacoB, 2 yaca B HeIeJII0)

PeszepBHOe Bpems (3 vaca) UCTIONB3YETCs CASAYIONUM 00pa3oM:
¢  luac — Ha npoBeAeHUE 0000MIaroero ypoka mno teme «llepBoHayanbHble XUMUYECKUE TTOHSTHSY

¢ lyac - Ha pemieHHE pacueTHBIX 3amad «HaxoxpeHne MaccoBOW JOIM PacTBOPEHHOTO BEIIECTBa B pacTBOpe. BrruncieHue
MacChl pAaCTBOPEHHOT'O BEIIECTBA M BOJBI JIJIsl TPUTOTOBJICHUSI PACTBOPA OMPEICTICHHON KOHIICHTPAIIUM))

¢ 1 uyac — Ha IpOBeIEHHWE HTOTrOBOW KOHTPOJIHHON PabOTHI

OO0ocHoOBaHHUe: NPU U3YUYECHUU HA3BAHHBIX TEM HEJOCTATOUYHO BPEMEHHM JJIsl TPOBEACHUS 0000IIAIONINX YPOKOB U YPOKOB IO
PELICHUIO Pacu€THBIX M KAaYECTBEHHBIX 3aJlad, a YPOKM 3TH HEOOXOJUMBI, TaK KakK HaIpPaBJIEHbl HAa PEaIM3aLMI0 BaKHEHIINX
TpeOOBaHUI K 3HAHUSM YYalIUXCs — IPUMEHEHHE NOyYyeHHBIX Y Y J[ U1 BBIOJHEHUS! TPEHUPOBOUHBIX YIPAXKHEHUM U TIOJrOTOBKE
K KOHTpOJIbHOM padore. O0001Iaro1Iee TECTUPOBAHUE MTO3BOJISIET BBISIBUTH CTEIIEHD OBJIAJEHUS YUYAIIMMHUCS 3HAHUSIMU 110 OCHOBHBIM
BOIIPOCaM Kypca OPraHMYeCKOM XMMUU; TOTOBHOCTB K cade EI'D o xumuu.

dopMyIMpOBKa Ha3BaHUM Pa3/EJIOB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee nmpakTuueckue padoThl,
JEMOHCTpaLMH, 1a00paTOPHBIE OMBITHI B3ATHI U3 IPOrpaMMBbl Kypca xumuu it 8-9 kiaccos aBropa H.H. I'apa.

HaunmeHnoBanue

pPasaciioB

KomnuecTs
0 4acoB 110
aBTOPCKOM

nporpaMmme

KommuecTB
0 YacoB

o
paboueit

porpaMme

IIpakTryeckoil 4yacThb

IIPOrPAMMBI
IIpaktnueck | Konrpons
ast pabora Has
pabota

OcHOBHBIE BUJIb YUEOHOM JIEATEILHOCTU
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OcCHOBHBIE MTOHSTHUS
XUMUH (YPOBEHb
aTOMHO —
MOJIEK YIS PHBIX

MPEICTaBIICHUN )

53(51+2
Jaca
pE3epBHOTO

BPEMEHH )

Paznuuath nmpeaMeTsl U3y4eHUs €CTECTBEHHBIX HAYK,
TIOHATHS «aTOM», «KMOJIEKYJIa», «XUMHUYECKAMN DJIEMEHT,
«HOHY, «YaCTUIIAY, KUHIEKCY, «KOIPPUIIMEHTY, «CXemMa
XUMHUYECKOW PEAKLINNY, «YPABHEHUE XUMUUYECKON
peakuuuy. HaOmoaaTh cBOMCTBA BEIIECTB U UX
M3MEHCHHS B X0JI¢ XUMHUUCCKUX PeaKIuid, Pu3ndecKue u
XUMHUYECKHUE MPEBPAILLCHUS N3YYa€MbIX BEIIECTB.
Y4uTBCS MPOBOJUTH XUMUYECKUIN IKCITIEPUMEHT.
HccnenoBath cBoiicTBa n3ydaeMbIx BemiecTB. CoOmoaaTh
MpaBujia TEXHUKHU Oe30macHOCTH. OnpeaessaTh Npru3HaKu
XUMUYECKUX PEAKIIUM, OTHOCUTEIbHYIO aTOMHYIO MacCy 1
BAJICHTHOCTH 3JIEMEHTOB, COCTaB MPOCTEUIINX
COCIMHEHUN 10 UX XUMUYECKUM (popmymam.
duKcupoBaTh B TETPaau HAOIIOJaeMble TPU3HAKH

XUMHYECKUX pCaKHI/Iﬁ

[Tepuognueckuit
3aKOH U
MIEPUOINYECCKAS

cucreMma

KJIaCCI/I(i)I/IHI/IPOBaTL HN3YYCHHBIC XUMHUYCCKHUC 3JICMCHTEI U
HnX COCIUHCHUA. CpaBHI/ITB CBOMCTBA BCIICCTB,
IMpUHaAJICKAIIUX K Pa3HbIM KJIaCCaM, XUMHUYCCKHUC

AJIEMEHTHI PA3HBIX IPYMNI. Y CTAHABIMBATH BHYTPHU- U
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XUMHYECKUX
anemenToB 1. 1.
Memneneena.

CrtpoeHue aToma

MEKIIpeaMETHbIE CBsI3U. DOpMyIIHpOBaTh NEPUOINYECKUI
3akoH /[.. MeHneneeBa u pacKpbIBaTh €ro CMBICIL.
XapakTepu30BaTh CTPYKTYPY NEPUOUUECKON TAOIUIIBI.
Paznuuate nepuossl, A- u b- rpynmel. OOBACHATD
(hU3UYECKUI CMBICI MOPSIKOBOIO HOMEPA XUMHYECKOTO
3JIEMEHTA, HOMEPOB IPYIIbI U NIEPUOJIA, K KOTOPBIM
3JIEMEHT NPUHAJIEKHUT B iepuoauueckon cucreme ..
MenpeneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
AJIEMEHTOB B MpeJEIax MabIX IEPUOAOB U A-TPYIIIL.
DopMyIHPOBAThH ONMPEACIICHUS MOHATUN «XUMUYECKUN
BJIEMEHT, «IIOPSAIKOBBIA HOMEDPY», «KMACCOBOE YHCIION,
«U30TONBI», KOTHOCUTEIbHAS aTOMHAsl Maccay,
(OIEKTPOHHAS] 000JIOUKAY, «IJIEKTPOHHBIHN CIIOM.
Ornpenenars YuciIo TPOTOHOB, HEUTPOHOB, IJEKTPOHOB Y
aTOMOB XUMHUYECKHUX BJIEMEHTOB, UCIIOJb3YSI
nepruoaudecKyro Tadymiry. CocTaBiIsITh CXEMBI CTPOSHUS
aTOMOB NEPBBIX 20 AIEMEHTOB MEPUOANUECKON CUCTEMBI
3JIEMEHTOB. JlenaTh yMO3aKJIIOUEHUE O XAPAKTEPE

W3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB C

24




yBEJIMYEHUEM 3aps0B aTOMHBIX siaep. MccnenoBars
CBOICTBa M3y4yaeMbIX BemecTB. Habmonars dhusndeckue
Y XUMUYECKHUE MPEBpAICHUS U3Y4aeMbIX BEILIECTB.
OnucpIBaTh XUMUYECKHUE PEAKIIUH, HAOII0JaeMbIC B XOJI€
AKCIIEPUMEHTA. ¥Y4acTBOBATh B COBMECTHOM OOCYKICHUU

PE3YyJIbTATOB OIIBITOB.

CrpoeHnue 7+1yac @opMyIMpOBaTh ONPEAEICHUS NOHATHI «KOBAJIEHTHAs

BEILIECTBA. pE3epBHOTO HETIOJISIPHAS CBSA3bY, KKOBAJICHTHAS MOJISIPHAS CBSI3bY,

XuMHYeCKas CBSI3b. | BpEMEHU «UOHHASI CBSI3bY, «CTETIEHb OKUCIICHUSY,
«AIEKTPOOTPHUIIATETHLHOCTEY. ONpenensiTh THI
XMUMHMUYECKOH CBSI3U B COCMHEHMSIX HA OCHOBAHUU
XUMHUYECKOH Gpopmyibl. OnpeaenaTh CTENeHb OKUCICHHUS
AJIEMEHTOB B cOeIMHEHUAX. COCTaBIATh (POPMYJIbI
BEIIIECTB IO CTETIEHU OKHUCIEHUS dJ1eMeHTOB. COCTaBIATH
CpaBHHTEJIbHBIEC U 0000IIAI0IINE TAOIUIIBI, CXEMBI.

PesepBHOE Bpems 3

Hroro 68
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Y4eOHO-TeMaTHYECKOE IVIAHNPOBaHUE

9 kiacce (2 yaca B HejeJ0, 68 yacoB)

B paGouyro nporpammy 9 kiacca BHECEHBI HEKOTOPbIE U3MEHEHUS:
PezepBHoe Bpewms (1 yac) uCHonb3yeTcs CIEeIYIONUM 00pa3oM:
- 1 yac — Ha npoBeAEHUE HUTOrOBOM KOHTPOJIBHON pabOThI
- B paznene 2 «MHoroo0pasue BeniecTB» YMEHbBIICHO YUCIIO 4acoB ( ¢ 43 10 42) Jist IPOBEACHUS HUTOTOBOTO YPOKa MO KypCy
XuMHH 9 Kiacca
OobocHoBanmue:

IIPU U3YYEHUU Ha3BaHHBIX TEM HEJOCTATOYHO BPEMEHU JJISl MPOBEJICHUS HMTOTOBOW KOHTPOJILHOM padoThl, TaK Kak HalpaBJiE€HbI Ha
peann3alnio BaXHEHIINX TpeOOBaHUM K 3HAHUSIM YYaIIUXCS — IPUMEHEHHUE MOMydYeHHbIX YY /| Tpu BBIMOTHEHUS KOHTPOJIBbHOM
paGoTsl.  MTOroBble 3aJaHus MO3BOJIIOT BBISIBUTH CTENEHb OBJIAJCHUS yJallMMHCA 3HAHUSIMM 110 OCHOBHBIM BOINpPOCAM Kypca
OpraHMYE€CKOW XUMUHU; TOTOBHOCTH K caadue EI'D mo xumun.

dopmMynTMpoBKa Ha3BaHUM PA3/ICJIOB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee mpakTudeckue padoThl,
JEMOHCTpalMH, 1a00paTOPHBIE OMBITHI B3SATHI U3 MPOrpaMMBbl Kypca xumuu Juist 8-9 kiaccos aBtropa H.H. I'apa. Hckmtouena

npakTuyeckas padbora o reme: « [lonydeHre aMmmuaka 1 U3y4yeHHE ero CBOMCTBY, IPEyCMOTPEHHAsl aBTOPCKON  MpOrpaMmMoi, T.K.
IpeanosaraeT NoJay4eHue raza, ornacHoro 1js 340pOBbsl.

Komuuects | KomnuecTs [pakTtryeckoii yacth | OCHOBHBIE BUJIbI YI€OHOM MEATEIHHOCTH
HanmenoBanue 0 4acoB MO | O YacoB MIPOTPAMMBI
a37IeyIoB aBTOPCKOW | TIO
pasi p [TpakTrueck | KonTpomas
nporpamMme | paboueit
porp p ast pabora Has
porpaMme
porp paborta
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Pa3zgen 1.
MHuoroobpasue
XHUMHYECKHUX
peakuuii (15 v)

15

KrnaccuduunpoBaTh XMMUYECKHE PEAKIUU.
[IpuBOIUTH MPUMEPHI PEAKIIUU KaXKIOTO TUIIA.

Pacno3HaBaTh OKHUCIUTEIBLHO- BOCCTAHOBUTEIHHEIE
peaKIuu.

OHpeI[GJISITB OKHUCIINTCIIb, BOCCTAHOBHUTCIIb, ITPOICCC
OKMCJICHHA, BOCCTAaHOBJICHHA.

Ha6JHOI[aTI) " OIMKMCBIBATb XUMHNYCCKHC PCAKIIUU C
IIOMOIIBIO CCTCCTBCHHOI'O A3bIKa M sA3bIKa XUMHUH.

HCCJ’IGI{OB&TB YCJIOBUA, BIIMAIOIMINME HA CKOPOCTDH
XUMHYECKOU PCaKIu.

OnuceiBaTh yCa0BUs, BIUSIOIINAE HA CKOPOCTh
XUMHAYECKON PEAKIINH.

[IpoBoaUTE TPyNTIOBBIC HAOIIOACHUS BO BPEMsi
MPOBEJICHUS IEMOHCTPALIMOHHBIX OIBITOB.

Y4acTBOBaTh B COBMECTHOM OOCYKJIEHUHU PE3yIbTaTOB
OIIBITOB.

CocTaBIsITh TCPMOXUMHUUYCCKHUC YPABHCHUA pCaKHI/IfI.

Breruucnats TemnoBoi apdekt peakiuu mno ee
TEPMOXHUMHUYECKOMY YPaBHEHHIO.
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Paznen 2.
MHuoroobpa3sue
BeniecTB (434)

42

OOBICHATH 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB
HEMETAUIOB W METAJUIOB B MAJIbIX NIEpUOJAX U A-
rpynmnax. XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI Ha
OCHOBE HX MOJIOKEHUS B IEPUOJUYECKON CUCTEME U
OCOOEHHOCTEH CTPOEHUS X aTOMOB.

Jlenats yMO3aKIIIOUEHUS O XapaKTEPE U3MEHEHUSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB C YBEJIIMYEHUEM 3apsAI0B
aToMHBIX siaep. [lonbp3oBarbest nHPOpMAIIHe U3 IPyrux
MCTOYHUKOB JIJIs1 IOJTOTOBKH KPATKUX COOOILIEHUH.

I'oToBUTH MMPE3CHTAIUU 110 TEMC

Paznen 3. Pa3nean 3.
Kpartkmuii 0030p
BaKHeHIINX
OpraHuYecKux
BemiecTB (94)

11

Hcrnonb30BaTe BHYTPU- U MEKIIPEAMETHBIE CBA3U.

CocTaBisTh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIbI
YIJI€BOJOPOIOB.

OnpeaensiTh IPUHAJICKHOCTh BEIIECTBA K
OIPENCIICHHOMY KJIaCCy OPTraHUYECKUX COCAUHEHUN.

3anuchiBaTh YPAaBHEHUS PEAKIM 3aMEIICHUs U
IIPUCOEIUHEHNUSI C YYaCTUEM OPTraHUYECKUX BELIECTB.

HaGmonath 1eMOHCTpUPYEMBIE OIBITHI.
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OnuceIBaTh CBOWCTBA N3y4aeMbIX BELLIECTB HA OCHOBE
HaOJIIOICHU 32 UX MPEBPAILICHUSIMU.

VYyacTBOBaTh B COBMECTHOM OOCYKJIEHUHU PE3YJIbTATOB
OTBITOB.

HpOBOIII/ITB Ka4CCTBCHHLIC PCAKIIMKU Ha HCKOTOPBIC
OpPraHn4CcCKHC BCIICCTBA.

[Tonb3oBaThest HHMOPMAIIME U3 APYTUX UCTOYHUKOB AJIs
MOATOTOBKHU KPATKUX COOOIICHUH.

Pe3epBHoe Bpems | 1

Hroro 68 6 4

B Teuenue yueOHOro roma BO3MOXKHBI M3MEHEHHsI KOJIMYECTBA 4YacOB HAa M3YyUYE€HHE TEM B CBSI3UM C COBMAJCHHUEM YPOKOB
pacnucaHus ¢ Ipa3IHUYHBIMU JHAMU, THAMU 370POBbS U JPYTUMU OCOOCHHOCTSIMU (PYHKIIMOHUPOBAHUS YUEOHOIO 3aBEICHUS.
[Inanupyemble CpOKM peanu3alnuu padoyell MporpaMMmbl MO XMMUU Ha YPOBEHb OCHOBHOro ooOmero oopazoBanuss 01.09.2018 —

25.05.2020 .
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KanennapHo-temaTtuyeckoe mjaHupoBaHue mno xumum B 8 kiacce (IIpunoxenue 1)

Astop: I'.E. Pya3uruc

KanengapHo-temaTnueckoe miaHupoBanue no xumum B 9 kiacce (IIpunoxenue 2)

ABtop: I'.E. Pynzuruc

(I)OpMLI H CPpeaACTBA KOHTPOJaA

KOHTpoabHBIX pabOT Mo OMONOrMH 1O aBTOPCKOW MporpaMMme He mpeaycMoTpeHo. OaHako, AJid MPOBEACHUS MOHUTOPUHTA
3HaHUU yyamMxcs 10 OMOJoruu B pabodeil mporpamme MperyCMOTPEHO MPOBEAEHHE BXOJIHOr0, pyOEXHOro M HTOrOBOIO
TECTUPOBAHHS.

[lo mMepe mpoxoxaeHUs y4eOHOro marepuaja, MpeayCMOTPEHHOro paboueld MporpaMMoi, Ha ypoKax MpPOBOAMUTCS TEKYIIUM
KOHTPOJIb 3HAHWUM, YMEHWA W HABBIKOB y4alllUXCs B BHJie HaOmroAeHus, Oecenpl, (GPOHTATLHOTO U WHAWBHUIYAIBHOT'O OIpOCa,

PAKTUKYMOB, TBOPUYECKUX PAOOT, MPOEKTOB, BHIIIOJIHEHUS CAMOCTOSTENbHBIX U MPOBEPOUHBIX PaOOT (TECTUPOBAHUE).

Y4eOHO —MeToanYecKOe H MATEPHAIBHO — TEXHHYECKOoe odecneyeHne
y4eOHOro npeamera « XuMHUsA»

8-9 kuacc

Hepeuenb mexHuiuecKux cpedcme Kabunema:
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HaumeHoBaHue 00bEKTOB U CPEACTB MATEPUATIBHO — TEXHUYECKOT 0 KoanuectBoO %
odecnieyeHUs 1o paxkry o0ecneYeHHOCTH
n/n
1.budauoreunnblii poHa (KHUTOMEYATHAS MPOTYKIMSI)
I'apa H.H. Xumus Pa6ouwne nporpammel. [IpenMernas nuHus y4eOHUKOB 100
Pynzutuc, @.I'. ®enpaman. 8-9 knaccesl/ H.H. I'apa.- M.: [Ipocsemenue, 2013 r 1
YyeOHUKH 100
1.  Pymsuruc I'.E. Xumus: 8 ki.: yael. as obmeodpa3osar.
yupexaennii / I'.E. Pymsutuc, @.I'. ®enpaman. — M.
IIpocsemienue.
2. Pymsutuc I'.E. Xumus: 9 xi1.: yue0. j1s o01eodpas3oBar.
yupexaennii / I'.E. Pymsurtuc, @.I'. ®enpaman. — M.
IIpocsemienue.
IleuaTHble MOCOOUS |
KoMIIeKT mOpTpeTOB YUEHBIX-XUMHUKOB
Cepust cripaBouHbIx Tabnwui o xumuu («llepuonnueckas cucrema yi|

xuMmmnueckux anementoB .M. MenneneeBa», «PacTBopuMocTs conen,
KHUCJIOT 1 OCHOBAHUH B BOJIE», «DINEKTPOXUMUUECCKUHN Pl HAMPSLDKEHUM
MeTauIoB», «OKpacka HHAMKATOPOB B PA3IUYHBIX CPEIax»).

2.AndopMaIMOHHO-KOMMYHHKATHBHbIE CPEACTBA

NuTepHeT-pecypceni:
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http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://mirhim.ucoz.ru/index/khimija 8 3/0-41

o o k~ w0 D oRE

3. Texunueckue cpeacTsa 00y4eHus

Kommbrorep 100
MynbTUMEIUUHBINA TPOEKTOP 100
DKpaH MPOEKITMOHHBIN 100

4.Y4eO0HO-IpaKTHYEeCKOe U Y4eOHO0-1a00paTopHOE 000pyA0BaAHUE
IIpu6opbl, HAGOPBI MOCYAbI U J1A00PATOPHBIX NPUHALJIEKHOCTEN
JJIS XMMHMYECKOro dkcnepuMenTa. (O0mero Ha3HaYeHUs!

Bechl SJICKTPOHHBIC

HarpeBarensHbie ipuOOpBHI:

- CIIMPTOBKH

HaGop nocyzabl 1 npuHaAJICAKHOCTEHN 11 YYEHUYECKOTO
AKCIIEPUMEHTA , HarpeBaTeIbHbIE IPUOOPHI

[lItatuB 111 AEMOHCTPAIIMOHHBIX TTPOOHPOK
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http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

[lITaTnB METAINTMICCKUMA 1
Becwl Mmexanndeckre 1abopaTopHbIC

4
Hab6o0p cxistHok ((hJ1akoHOB) 1151 XpaHEHUsI paCTBOPOB PEaKTHUBOB 40
Ha6op npobupoxk 20
[{unmuHAPBI MEPHBIC CTCKIISTHHBIC 2

Habop kpucTauInuecKuX penieTok: aamasa, rpadura, moBapeHHOM COIU 1

PeakTuBbl B Hagauunm
Habop Ne 1 OC «Kucnomuory 1
Kucnora cepnas
Kucnora consinast
Habop Ne 2 OC «Kucromory 1
Kucnora azotHas
Kucnora oprodochopnas
Habop Ne 3 BC « Ll]enouuy.
Kanus runpokenn 1
Kansuus rugpokcnn
Hatpus ruapokcug
Habop Ne 12 OC «Okcuovt memannoey

1

AJTTOMUHUSA OKCHU]T

bapus oxcup
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Kenesa (I11) oxkcun
Kanennsa okcnn
Marnus okcu
Menu (1) oxcna
Kanus oxcup

[luHka okcuna

Habop Ne 2 OC «MemannoLy
AJOMUHUM ( TTOPOIIIOK)

2Keneszo BoccTaHOBIEHHOE (ITOPOIIIOK)
Marunuii ( TOpOIIIOK)

Mens (rpanyssl,)

[uuk (rpaHyJibl)

Habop Ne 6 OC «ll]enounvie u wenounozemenvHovle Memaiivly
JIntun

Harpwnii

1 maGop B
amIysax

Habop Ne 5 OC «Cynvgpamoi. Cynvghumot. Cynvghuowvi»
AnroMuHUs Cynbdar

Kenesa (Il) cympdar

Kamus cynedar

Kaneuus cynbdar

Marnus cynbgar
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Menu (Il) cynpdar 6e3BOaHBIN
Menu (Il) cynbdat 5-tnu BoaHbIN
Hatpus cynsdun

Hatpus cynbdar

[unka cynbdat

Habop Ne 7 OC «Kapbonamory
Kanust kap6onar (morari)
Menu (Il) kapOoHaT OCHOBHOM
Harpus kapbonat

Harpus runpokapboHaT
Kanbrus kapOonar

Marnus kapooHar

Habop Ne 9 OC «Docghamuvi»

Harpus cunukat 9-tu BOJIHBIN

Hatpus oprodocdar TpexzamelieHHbIN

Habop Ne§ OC « Humpamwi»
AJIOMHHUS HUTPAT

Kannst Hutpar

Kanbuus Hutpar

Menu (IlI) autpar

Harpus vutpar

35




Cepebpa HUTpAT

Habop Ne 22 BC «noukamopuly
Jlakmounn
MeTuiioBbIil OpaHKEBBIN

denondranenH

HJIaHI/IpyCMLIe PE3YyIabTATbl U3YICHHUA IPEAMETA «XHUMHS

B pe3yabTare H3Y4CHUA XUMHUHA YICHUK HAYIUTCH:

o  OOBACHATH CyTh XUMHYECKUX MPOIIECCOB,;

o Ha3zpiBaTh NpHU3HAKKU U YCIIOBHS TPOTEKAHUSI XUMUYECKUX PEAKIIUN;

e YCTAHABJIMBATH MPUHANIICKHOCTh XUMUYECKON PEAKIINU K ONpPEACTIEHHOMY TUITY 110 OJHOMY U3 KJIACCU(UKAITMOHHBIX
IPU3HAKOB: 1) MO YUCITy U COCTaBY

e HCXOJIHBIX BEIIIECTB U MPOJIYKTOB PEAKIINK (PEAKIIUU COSTUHECHHUS, PAa3JIOKCHUSI, 3aMEIICHIS U 0OMEHa); 2) MO BBIICICHUIO
WM TIOTJIOIIEHHIO TETUIOTHI (Peakuu SK30TEPMHUUECKUE U YHAOTEPMUUECKHUE); 3) 0 UBMEHEHUIO CTETIEHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB (PEaKIi OKUCIUTEILHO-BOCCTAHOBUTEBHBIC); 4) IO 00paTUMOCTH mporiecca (peakiuu 00paTuMble
U HEOOpaTUMBIE);
COCTaBIIATh YPABHEHUS AJICKTPOIUTHUECKON TUCCOIMAIIMN KUCIIOT, IEI0Yel, COoJIe; MOHbIE U COKPAIIEHHBIE HOHHbBIE
ypaBHEHUSI peaKkIiii OOMEHA; YPaBHEHUSI OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMIA;

e  IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaAKIUi 10 PopMynaM/Ha3BaHUIM UCXOIHBIX BEIIECTB; ONPEALISITh UCXOAHBIC
BelIeCcTBa MO PopMysiaM/Ha3BaHUSIM MIPOYKTOB PEAKIIUU;

e COCTaBJISITh YPaBHEHUSI PEAKIIUMA, COOTBETCTBYIOIIUX MOCIEIOBATEIHHOCTH («IIETIOYKE)) MPEBPAILICHUI HEOPTraHUYECKUX
BEIIECTB Pa3JIMYHBIX KJIACCOB;

e BBISABISTH B MIPOIIECCE IKCIIEPUMEHTA MPU3HAKHU, CBUJICTEILCTBYIOIINE O TPOTEKAHUU XUMHUYECKON peaKilni;
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IIPUTOTOBIIATH PACTBOPHI C OMPENEIEHHON MAaCCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA;

OIPEAEIIATh XapaKTep CPebl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOUYEH 110 U3MEHEHHIO OKPACKU MHANKATOPOB;

IIPOBOJIMTH KAYECTBEHHBIE PEAKIIMH, [IOATBEPKIAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB
OTpEAENIATh MPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB K OTHOMY M3 U3YUEHHBIX KJIACCOB/TPYII: METAIIBI 1 HEMETAILIBL,
OKCHJIbl, OCHOBAHHSI, KUCJIOTBI, COJIH;

COCTaBJISITh (POPMYJIbI BEIIECTB 110 UX HA3BAHUSM,;

OTpEAEINIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBJIATH (POPMYJIbI HEOPTAHUYECKUX COSTMHEHUHN MO BaJICHTHOCTSIM U CTETICHSIM OKHCIICHHUS JIEMEHTOB, a TaKXKe 3apsaam
MOHOB, YKa3aHHBIM B TaOJIHUIE pACTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS! (PUBNYECKUX U XMMUUYECKHUX CBOMCTB MPOCTHIX BELIECTB (METAJJIOB U HEMETAIJIOB) U
UX BBICIIUX OKCHUJOB, 00Opa30BaHHBIX 3JIEMEHTAMH BTOPOT'O U TPETHEro NEPUO/IOB;

Ha3bIBaTh O0OIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIIT OKCUI0B: KUCIOTHBIX, OCHOBHBIX;

Ha3bIBaTh O0OIME XUMUYECKUE CBOMCTBA, XapAKTEPHBIE ISl KAXK/I0T0 U3 KJIAaCCOB HEOPraHMYECKUX BEIIECTB: KUCIIOT,
OCHOBAHUI, COJICH;

IPUBOJUTH IPUMEPBI PEAKLUI, TOATBEPKAAFOIINX XUMUYECKHE CBOMCTBA HEOPraHNYECKUX BELIECTB: OKCHUIOB, KUCJIOT,
OCHOBAHUI U COJICH;

OTPEAEIIATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENh B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSAX;
COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OallaHC (151 U3yYEHHBIX peaklnii) M0 MPeIoKEHHBIM CXeMaM PeaKIInii;
POBOJIMTH JIAOOPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA

OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB;

Y4yeHuk IMOJYYHUT BO3MOKHOCTD HAYUYUTHCH .

® NPOCHO3UpOBAMb pe3)ibmamabl 8030€elCmaEuUs Pas3iudnsvlx qbakmopoe HA USMEHERUe CKopocmu XUMUYECKOU peaxkyuu,

® NPOCHO3UPOBAMb Pe3)1bmamnbl 8030eliCmeus PA3TUYHbIX qbaxmopoe HA CMeerue XuMui1ecKkoco paeHoeecCusl.

® NPOCHO3UPOBAMb XUMUYECKUE CeOUCMBA 6E€ULECNE HA OCHOBE UX cocmasd U CMPOEHRUA,

® NPO2HO3UPOBAMDb CnocoOHOCMb eeuecmea npoAesIAnb OKUCiIuUmeilbHoble Uil 60CCMAHOBUMENIbHbLE ceolcmea Cy"lén’ZOM cmenexetl
OKUCNIEeHUA 21EMEHM 06, 8X00}l1/l41/lx 6 €20 cocmae,
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® 8blA6IAMb CYyUecmeoeaHue 2eHemMuUYeCcKolU 83auUMOCBI3U Meofcay sewecmeamu epﬂdy: npocmoe eeuecmeo — OKCUO — eudeKcud

— COJIb,
® Op2aHUu306bl6AMb, I’lpO@OdUWlb yHeHuvecKkue npoekmsl no UCCIe008AHUIO CBOUCME geulecme, UMeEruUX 6aiiCHoe npaxkmudeckoe

3Ha4eHue
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