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Pabouas mporpamMma mo xumuu Juis oOydarommxcs 8-9 KiaccoB cOCTaBieHa Ha OCHOBe TpeOoBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO OOIIETro 00pa3oBaHMsI, MPEACTaBICHHBIX B DenepaabHOM TOCYIapCTBEHHOM 00pa30oBaTeIbHOM CTaHIapTe
ocHOBHOro obmero ooOpaszoBanms (IIpukaz Munnpocsemenus Poccunm ot 31.05.2021r Ne287, 3apeructpupoBaH MHUHUCTEPCTBOM FOCTHIIUU
Poccuiickoit deneparmu 05. 07. 2021r., per. Homep- 64101) , ¢ yuérom pacrnpeneiéHHBIX MO KJaccaM MPOBEPSIeMbIX TPeOOBaHUN K pe3yibTaTaM
OCBOEHUSI OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa30BaHUS U JIEMEHTOB COACPKAHUsI, IPEICTABICHHBIX B Y HUBEPCATLHOM
KoJuUKaTOpe M0 XUMHH, a TAK)KE HA OCHOBE IPOTPAMMbl BOCITUTAHUS 00YJAFOIIUXCS MIPH MOTYYSHUH OCHOBHOTO 00IIero o0pa3oBaHus U ¢ YIETOM
Konnenmuu npenonaBanusi yueOHOro npeamera «XuMusi» B 00pa3oBareibHbIX opranusanusx Poccuiickoit denepanuu, peaau3yrolIMX OCHOBHBIE
obmieoOpaszoBarenpHbIe Iporpammel (yTB. Pemennem Komrerun Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N I1IK-4BH).

MHOACHUTEJIBHASA 3AIIUCKA

CornacHo cBOeMy Ha3HAYCHHIO MPUMEpHAs padoyasi mporpamMma sSBISETCS OPUEHTUPOM ISl COCTABIICHHUS paboYnX aBTOPCKUX MPOTpaMM: OHA
naéT TpeACTaBICHUE O LENAX, OOmel cTparernd oOy4YeHHs, BOCIIUTAHHUA W PA3BUTHSA OOYYArOIIMXCSI CPEICTBAMH YUEOHOTO mpeaMeTra «XUMHS;
yCTaHaBJIMBAET 00s3aTebHOE PEAMETHOE CO/ICpPKaHKe, MPEIyCMaTPUBACT pacIipeIelieHHe ero Mo KJIaccaM U CTPYKTYPHUPOBAHHE €r0 10 pas3jieiaM H
TeMaM Kypca, ONpelesieT KOJIMYECTBEHHbIE U Ka4eCTBEHHbIE XapPAKTEPUCTUKU COJIEP)KaHUs; NAaeT NMPUMEPHOE pacHpe]esIieHHe y4eOHbIX 4acoB IO
TEMaTUYECKUM pa3ziesiaM Kypca U pEeKOMEHAYEMYIO M10CIIEJOBATEIbHOCTD UX U3YyYEHUS C YIETOM MEXIIPEIMETHBIX U BHYTPEHHEIIPEIMETHBIX CBS3EH,
JIOTUKM Yy4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4arouIuxcs OIpenesseT BO3MOXKHOCTH IpeAMeTa Ul peanus3aluu TpeOoBaHHM K
pe3yabTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTebHOM MpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00mIero oOpa3oBaHus, a Tak ke TpeOOBaHMM K pe3ylbTaTam
o0y4eHMs XMMHMHU Ha YPOBHE LieJIel U3ydeHHsl IpeiMeTa U OCHOBHBIX BUI0B y4eOHO-TI03HABATENbHON JeSITEIbHOCTH / yUeOHbBIX IEHCTBUI yUeHHKa 110
OCBOEHHUIO y4EOHOTO COJIEPKaHMSL.

Jlannast mporpamma chopmupoBana ¢ yueroM padoueit mporpammsel Bocnutanusi [ bOY COUI . Komcomonbckuii. Peanu3zanus
BOCIHUTATEIHHOTO MOTEHIIMAA YPOKA OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE PA3IUYHBIX (JOPM M METOJIOB OOyUEHUSI:

e YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTHOILIEHUIN MEXY YUUTEIEM U €ro yYeHUKaMU;

+ TpUBJICYCHHE BHUMAHUS MKOJHbHUKOB K IIEHHOCTHOMY aCMeKTy N3Y4aeMbIX Ha ypOKaXx SBJICHUH, OpraHu3aius ux padoThl ¢ TOTy4yaeMoi Ha
YpOK€ COLIMaJIbHO 3HAaUMMOU HH(pOopMannei;

+ HCHOJB30BAHHE BOCHUTATEIBHBIX BO3MOXKHOCTEH COAepKaHUs yUeOHOTr0 IIpeAMEeTa yepe3 JeMOHCTPAIHIO JIETSIM IPUMEPOB OTBETCTBEHHOTO,
IpaX/IaHCKOI0 MOBEICHHUS, IPOSBIECHUS YEJIOBEKOIIO0MUS U 10OpOCEepAeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOUINX TEKCTOB JJIsl UTE€HUS, 3a7a4
JUIS pellieHusl, TPOOIEMHBIX CUTYAIIHH JJIsl 0OCYKICHUS B KIIACCE;

« TMpPUMEHEHHUE HAa YPOKE MHTEPAKTUBHBIX (hOpM pabOThl yUalIUXCs: HHTEIJIEKTYaIbHBIX UTP, CTUMYJIUPYIOIIKX O3HABATEIbHYI0O MOTHBAIUIO
IIKOJIbHUKOB; JMCKYCCHA, KOTOPBIE JAal0T yYalluMCsl BO3MOXKHOCTh IPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYNIIOBOI paboThI
WK paboThI B Mapax, KOTOPbIE y4yaT UIKOJILHUKOB KOMaHHOW pa0oTe U B3aUMOAEHCTBHIO C IPYTUMHU JETHMHU;

¢ BKIIIOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE IOMOTaOT MOAJIepKaTh MOTUBAIIUIO JIETEH K MOJIYYSHHUIO 3HAaHUH, HAJIa)KUBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHHI B KJlacce, IOMOTal0T YCTaHOBJICHUIO 100posKenaTeaIbHON aTMoc(ephl BO BpeMsl ypoKa.



OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMUS»

Bxuiag yuebHoro mpenmera «XuMmus» B JTOCTHKECHHE LIE€Je OCHOBHOTO 00IIero oOpa3oBaHUs OOYCIIOBJIEH BO MHOTOM 3HAu€HHEM XHMHYECKOM
HayK{ B [IO3HAHUU 3aKOHOB MPHUPO/Ibl, B Pa3BUTUU IIPOU3BOAUTENBHBIX CHJI OOLIECTBA U CO3JJaHUU HOBOI 0a3bl MaTepUabHON KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK paclpOCTpaHMIIA CBOE BIMSIHME Ha BCE 00JACTH YEJIOBEUECKOIO CYIIECTBOBAHMUS, 3ajjajla HOBOE
BUJICHUE MMpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOW KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM >KH3HHM OOIIECTBA: 3HAHUE XUMHUM CILY>KUT
OCHOBOH U1l OPMHUPOBAHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEICTABICHUI O MaTEpUAIbHOM €IMHCTBE MHUPA; BXKHYIO POJIb UTPAIOT (POpMUpYyEMBbIE
XUMHEH NpPEeACTaBICHUsS O B3aUMOIPEBPAIICHUAX 3HEPrUM M 00 HBOJIOIMM BELIECTB B IPUPOJE; COBPEMEHHas XMMHS HalpaBlieHa Ha pEeLIeHue
IJ1I00aJBHBIX NPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, IHEPIeTUUYECKOM, MUILIEBOM M SKOJIOIMYEcKOoil 0e30macHOCTH, MpolieM
3/IpaBOOXPAHEHMS.

B YCII0OBUAX BO3PACTAIOMICTO 3HAUCHUA XUMHH B KU3HU O6IlI€CTBa CYIICCTBCHHO IOBBICHUJIACH POJIb XUMHUYCCKOI'O o6pa3013aH1/m. B nnane
COLIMAJIN3ALUU OHO SIBJISIETCS OJHUM U3 YCIOBUI (POPMUPOBAHUS UHTEIJIEKTA JMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY YeTIOBEKY XUMUYECKHE 3HaHUSI HEOOXOMUMBI JIJIsl PUOOPETEHHS OOIIEKYIBTYPHOTO YPOBHS, TO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOTOOOPA3HOM *KM3HU OOILIECTBA, /Ul OCO3HAHUS BaAXKHOCTH Pa3yMHOI'O OTHOILEHHS K CBOEMY 3JI0POBbIO U
3JI0pPOBBIO JIPYTHUX, K OKPYXKAIOLIEH NPUPOJHON Cpene, Mg I'PaMOTHOTO IMOBEICHUS MPU HCIOJIb30BAHUU PA3JIMYHBIX MATEPHATIOB U XMMHYECKUX
BEIIECTB B [IOBCEIHEBHON KHU3HH.

XumHuueckoe 00pa3oBaHHE B OCHOBHOMW IIKOJIE SIBISIETCS 0a30BBIM IO OTHOIICHHIO K CHCTEME OOIIEro XMMuueckoro oOpasoBanus. [lostomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO peaju3yeT MNpUCYLIHe OOLEeMy XMMHUYECKOMY OOpa30BaHHUIO KIHOYEBBIE LIEHHOCTH, KOTOpBIE OTPAaXKaroT
rocyaapCTBCHHBIC, 06HIGCTBGHHBI€ U UHAVBUAYAJIBHBIC HOTp€6HOCTI/I. DTHM OonpeacisICTCd CYIIHOCTD 06HI€I>1 CTpaTerun o6yqu1/1${, BOCIIUTaHUA U
pa3BUTHs 00YUaIOIIUXCS CPEICTBAMU YUEOHOTO MpeIMeTa «XUMUS».

N3yuyenne npenmera: 1) crnocoOCTBYeT peanu3allid BO3MOXHOCTEH JJisi camMopa3BUTHA U (OPMHUPOBAHUS KYJIbTYphl JIMYHOCTH, €€ OOIeld u
(YHKIMOHATIBHOM TPaMOTHOCTHM; 2) BHOCHT BKJIaJ B (OPMHUpPOBAHHE MBIIUIEHUS M TBOPUECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITETbHOMN lee6H0ﬁ ACATCIIBHOCTH, SKCIICPUMECHTAJIbHBIX U UCCICA0BATCIIbCKUX YMGHHﬁ, H€06XOI[I/IMBIX KakK B HOBCCHHGBHOﬁ JKHU3HHU, TaK U B
npo¢eCCUOHATLHON AEATENIbHOCTH; 3) 3HAKOMUT CO CHEeUM(UKON HayuyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAAa HA €IMHCTBO
MPUPOABI M YEJIOBEKa, SBJIAETCS OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHMM €CTECTBEHHO-HAYUHOH TPaMOTHOCTHU IOAPOCTKOB; 4) CIOCOOCTBYET
(OpMHPOBAHHIO LIEHHOCTHOTO OTHOIIEHHMSI K €CTeCTBEHHO-HAyYHBbIM 3HaHUSAM, K HPUPOJAE, K YeIOBEKY, BHOCUT CBOH BKJIAJ B 3KOJIOTMYECKOE
o0pa3zoBaHME MKOJIbHUKOB.

Ha3Banuble HampaBieHMss B OOYYEHHUH XHMHU OOECIEUMBAIOTCS CIEIU(PHUKONW COAEp)KaHUS IpeaMeTa, KOTOpBIA sBIsSETCS IeJarorudyecku
a/IalITHPOBAHHBIM OTpa)keHHueM 0a30BOM HAYKU XMMHH Ha OMPEeIEHHOM dTane e€ pa3BUTHSL.

Kypc xuMHun 0CHOBHOM HIKOJIBI OPUEHTUPOBAH HA OCBOEHUE 00YYAIOIIMMKCSI OCHOB HEOPTaHUYECKOM XMMHUH U HEKOTOPHIX MOHATUH U CBEJICHHUH 00
OTACIIBHBIX 00BEKTAX OpFaHquCKOﬁ XUMHU.



CrpykTypa conepkaHus IpeaMera c(pOpMUpPOBaHA HA OCHOBE CHUCTEMHOrO IOJAXOAA K ero usydeHuro. ColepiaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbl MOHATHUH O XMMHYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYpHO OpPTraHW30BaHbBI IO
IIPUHLMITY IIOCJIEN0BATEIbHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX IPEJCTABICHUN PA3HOIO YPOBHSA: aTOMHO-MOJIEKYJIIPHOTO YYECHMs Kak
OCHOBBI BCEr0 €CTECTBO3HaHMs, ypoBHA Ilepunonnueckoro 3axona [I. M. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYCHHUS O CTPOCHUU aToMa U
XMUMUYECKON CBSA3M, MPEJICTABICHUH 00 JIEKTPOIMTUYECKON IMCCOLMALMKM BEIIECTB B pacTBOpax. TeopeTHdecKkue 3HAHUS paccMaTpUBAIOTCS Ha
OCHOBE DMITMPHYECKHU IMOJYYEHHBIX M OCMBICICHHBIX (JAKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy, BBIIOJHSS (PYHKUIUU
OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXHOCTEH IPAKTUYECKOIO IPUMEHEHUS U MTOJyYEHUS N3y4aeMblX BELIECTB.

Takass opraHuzanus CoJEp)KaHUs Kypca CIIOCOOCTBYET MNPEACTABICHUIO XMMHUYECKOM COCTaBISAIOLIEH HAaydyHOH KapTUHBI MHUpa B JIOTUKE €€
cucTeMHOH npupoibl. Tem caMbIM 0OecreunBaeTcsi BO3MOXKHOCTh (DOPMUPOBAHUS y 00yHarOIUXCsl [IEHHOCTHOTO OTHOUIEHUSI K HAyYHOMY 3HaHHIO U
METOJaM I03HaHUA B HayKe. Ba)XKHO TakKe 3aMETUTh, UTO OCBOCHUE COJEPKaHUA Kypca IIPOUCXOAUT C IIPUBJICYCHUEM 3HAHUN U3 PaHEEe U3y4EHHBIX
KypcoB: «Okpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pusuka. 7 Kiaace».

HEJHN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

K mnampaBieHuio mnepBOCTENIEHHONW 3HAYMMOCTH TPH pealu3anud 00pa3oBaTeNbHBIX (QyHKOMHA mpeaMera «XUMHUS» TPAIUIUOHHO OTHOCST
(dbopMUpOBaHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM IeATEIbHOCTH YeJI0OBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3a/1ada MpeaMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMBl XUMHUECKUX 3HAHUNA — BKHEHITNX (aKTOB, MOHATHH,
3aKOHOB M TEOPETHYECKMX MOJOXKEHUH, JOCTYNMHBIX O0OOOLIEHHIH MHPOBO33PEHUYECKOrO XapakTepa, s3blka HAayKHM, 3HaHUH O Hay4YHBIX METoJax
M3yUYEHHs BEIIECTB U XMMUYECKHUX PEaKIfii, a Takke B (POPMHUPOBAHUHU M PA3BUTHH YMEHUHN U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C TUIAHUPOBAHUEM,
HaOJI0ACHUEM U IPOBEIEHUEM XMMHUYECKOT0 SKCIIEPUMEHTA, COOII0ACHNEM MTpaBHil 0€30I1aCHOT0 00palleHHs ¢ BEIeCTBAMU B IOBCEAHEBHOM KU3HHU.

Hapsny ¢ oTuM menu m3ydeHHs MpeaMera B MpOorpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C YUETOM HOBBIX IMPUOPUTETOB B CHUCTEME OCHOBHOTO
obmero oOpasoBanusi. CerofHs B 00pa3oBaHUM 0CO00 3HAYMMOMN MPHU3HAETCS HANpPaBIEHHOCTh OOYyYEHMsI Ha pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa U 00mIer KyabTypbl. OOyueHHe YMEHUIO YYUTHCS M MPOAOKATh CBOE 00Opa30BaHHME CAMOCTOSITEILHO CTAaHOBHUTCS
OJTHOM M3 BakHEHIINX (PYyHKUUN y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM IIpU M3Y4YEHHUHU MTpeIMETa B OCHOBHOM LIKOJIE JOMUHUPYIOLIEe 3HaU€HEe TPUOOpEIH TaKUe LEH, KaK:

e (opMHpPOBAHUE HHTEIUIEKTYaJlbHO PA3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOPa30BAaHUIO, COTPYTHHYECTBY, CAMOCTOSATEIBHOMY IPHHSITHIO
peleHuii, CIocCOOHON alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBHSIM KHU3HH;

® HaNpaBJIEHHOCTh OOyYEHHs Ha CHCTEMaTHYeCKOe MPUOOIIEHHE YYalIuXcs K CaMOCTOSITENIbHOM IO3HABATEIbHOW AESTENbHOCTH, HAYYHBIM
METOaM MO3HAHUs, POPMUPYIOIIMM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

e o0ecrevyeHue ycaoBUH, CIOCOOCTBYIOUINX NMPHOOPETEHUIO 00YUAIOIIUMHUCS OIbITa Pa3HOOOPa3HON JesITeIbHOCTH, TO3HAHUA M CAMOIIO3HAHUS,
KITIOYEBBIX HaBBIKOB (KJIFOYEBBIX KOMIIETEHIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHUE JUIs Pa3IMYHbIX BUAOB JEATEIbHOCTH;
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e (opMUpOBaHHE YMEHUI OOBSACHATH M OLEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MUpa Ha OCHOBAHWU 3HAHUU M ONBITA, MOJTYYCHHBIX MPH U3YyUCHHUH
XUMUU;

e (QopmupoBaHue y 00yYaIOUIMXCS TYMAHUCTHYECKUX OTHOIICHUH, MOHUMAaHUS [IEHHOCTH XMMHUYECKHX 3HAHUH JUIS BBIPAOOTKH SKOJIOTUYECKU
11€J1ec000pa3HOro MOBEJCHUS B OBITY U TPYAOBOW ACATEIBHOCTH B IIEIISIX COXPAHEHHSI CBOETO 3/I0POBBS U OKPYKAIOIIEH IPUPOIHON Cpeibl;

® DPa3BUTUE MOTHUBALIMU K O0YUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE YCBOEHHUS 00IIEYeIOBEYECKUX 1IEHHOCTEH,
TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABJIEHHOCTH JAIbHENUIIEr0 00y4YeHUsI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme obmero o6pazoBanus «XuMHSL» MPU3HAHA 00s3aTENBHBIM YUE€OHBIM MPEIMETOM, KOTOPBI BXOAUT B COCTAaB MPEAMETHON 00JIaCTH
«EcTecTBEHHO-Hay4YHBIE ITPEIMETHD.

VY4eOHbIM IJIaHOM Ha €€ U3ydeHHe 0TBeIeHO 136 yueOHbIX yacoB — 10 2 4 B HeJlento B 8 U 9 KitaccaXx COOTBETCTBEHHO.

JUis KaXJI0ro Kijacca IMpelycMOTPEHO pe3epBHOE ydeOHOe BpeMsi, KOTOPOe MOXKET OBbITh HCIIOJIb30BAaHO YYaCTHUKAMHU OOpPa30BaTEIbHOIO
nporecca B LensiX (OPMUPOBaHMS BapUAaTHBHOM COCTaBISIONIEH colepaHUs KOHKpeTHOM paOoueil mporpammbl. Ilpu 3TOM o0O0s3arenbHas
(VHBapuaHTHAas) 4acTb COJEpXaHMs IMPEIMETa, YCTAHOBJICHHAsl IPUMEPHOU pabouell mporpaMMmoi, U BpeMs, OTBOJAMMOE Ha €€ M3yueHHue, JOJKHBI
OBITh COXPAaHEHBI OJTHOCTHIO.

B cTpykType npumepHoi pabodeil mporpaMMbl Hapsy ¢ OSCHUTEIbHON 3allMCKOM BBIJIEICHBI CIEIYIOIINE Pa3aebl:

® [UIAaHHpPYEMBIE Pe3yNIbTaThl OCBOCHHUS yU4EOHOTr0 MpeaMeTa «XUMUs» — JINYHOCTHbIE, METANPeIMETHbIE, IPEIMETHBIE;

e cojepkaHue y4eOHOTO MpeaMeTa «XUMHS» 10 ToJaM 00ydeHUs;

® [IPUMEpPHOE TEMAaTHUYECKOE IJIaHUPOBAaHUE, B KOTOPOM JAETAIU3UPOBAHO COACpPKAHUE KaKJJOM KOHKPETHOW TEMBbI, YKa3aHbl KOJUYECTBO YaCOB,
OTBOJMMBIX Ha €€ H3y4YeHHE, U OCHOBHBIE BHJbl Y4EOHOH AESITETbHOCTH YYEHHKa, (OpMUpYyEMble NPU H3YHYEHHUU TEMbI, MPUBEIEH IEpeyeHb
J€MOHCTpALUi, BBIIOJHIEMBIX YUUTENIEM, U NIEPEUeHb PEKOMEH1YEMBbIX JIAOOPATOPHBIX ONBITOB U MPAKTUYECKUX PAaOOT, BBIMOIHAEMBIX YUAIIUMUCS.

COILEPKAHUE YYEBHOI'O IIPEJIMETA

8 kimacc

HepBOHa‘laJII)HI)le XUMHYECCKHUE IMTOHATHUHA

[Ipeamer xumun. Pons xumMuu B )KU3HU yenoBeka. Tena u BemecTBa. @u3nueckre CBOMCTBA BEIIECTB. ArperaTHoe coctossHue BeuiecTB. [lonarue o
MeTO/axX MO3HAHMS B XUMHUH. XUMUS B cUcTeMe HayK. UncTeie BeniecTBa u cMecu. CriocoObl pa3ieneHust cMece.

5



ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHTbl. CHMBOJIBI XUMUYECKUX 31€MEHTOB. [IpocThie U Cl0KHBIE BELIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckasi ¢popMyiia. BaJeHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSIHCTBAa COCTaBa BemlecTB. OTHOCUTENIbHAS aTOMHAs Macca.
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca. MaccoBasi 10J1s1 XMMUYECKOIO AJIEMEHTAa B COSMHEHHH.

Ou3nyecKkue M XUMUYECCKHE SIBICHUS. XUMHUYECKas peakius W e€ MpHu3HAKW. 3aKOH COXPAHEHHMS MAacChl BEIIECTB. XHMMHUYECKHUE ypaBHEHUS.
Krnaccudukanusa XuMHUeCKUX peaklui (COeUHEHUs, Pa3I0KEeHHs, 3aMEILIEHUs, OOMEHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCY/IOH, C MpaBWIaMH padOThI B TaOOpaTopuu ¥ puéMaMu oOparieHust ¢ 1a00paTopHbIM
0o0Opy/nOBaHUEM; M3yUYEHHE U OINMUCaHUE (PU3UUYECKHX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB; HaOMoJaeHUEe (Qu3nveckux (TUIaBIeHUE BOCKA,
TasHUE JIbJIa, PACTHpPAHUE caxapa B CTYIKE, KUMCHUE W KOHICHCAIUS BOJBI) U XMUMHUYECKUX (TOPCHHE CBEYH, MPOKAIMBAHUE MEIHOU MPOBOJOKH,
B3aMMOJICIICTBIE MeNla C KHUCIOTOW) sIBIEHUH, HAOMIOJIEHUE W OINUCaHHEe MPHU3HAKOB MPOTEKAHMS XUMHUYECKUX peakiuil (pas3liokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapusi, pasznoxkenue ruapokcuna meau(ll) mpu HarpeBanuu, B3auMOJEHCTBHE Kelie3a ¢ pacTBOPOM
comu Meau(Il)); uzyuenme crnocobOB pazneneHusi cMeceil (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE, BBIMAPUBAHUE, AUCTUIUIALUSA, XpoMaTorpadus),
MIPOBEJICHUE OYHMCTKH MTOBAPECHHOMN COJIM; HAOJIO/ICHUE U OTIMCAHUE PE3yIhbTaTOB NPOBEIACHHS ONBITA, HIUTFOCTPUPYIOMIETO 3aKOH COXPaHEHUS MAcChI,
CO3/1aHKE MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxHelmue npeacTraBuTe M HEOPraHMYECKHUX BEIECTB

Bo3nyx — cmech razoB. CoctaB Bo3myxa. Kucimopox — anemeHT m mpoctoe BemiecTBo. HaxokaeHue kuciopona B mpupoje, (usndeckue u
XUMHYecKHe cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoga. CrocoObl MOMyYEHHs KUCI0OpOoJa B JAOOPATOPUH U MPOMBIIIUIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJIoTponHas MOJU(PHUKALMS KUCIOPOAA.

TennoBoil 3¢ddexkr XxuMudyeckoi peakiuu, TEPMOXMMHUECKHE YpaBHEHHs, 9K30- M SHAOTEPMHUYECKHE peakiuu. TOIUIMBO: Yrolb M METaH.
3arpsA3HeHue BO3/lyXa, yCUICHHE TapHUKOBOI0 3(p(ekra, pazpylieHue 030HOBOTO CIOSI.

Bonopon — snemeHT u mpocToe BemiecTBo. HaxoxaeHue Bopoposaa B MpUpoje, pU3MUECKHe U XMMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI
nosy4yeHusi. KHCIIoTsl U COJIH.

Konunyecto Bemecta. Moinb. MonspHast Macca. 3akoH ABorajpo. MossipHblil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBolicTBa BOJbl. Bojma kak pactBoputenb. PacTBopbl. HachllleHHBIE M HEHACBHIIIEHHBIE PAcTBOpPBI. PacTBOpHMOCTH BEHIECTB B
Bozie.MaccoBast 10151 BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU denoBeka. Kpyrosopor
BOJIbI B IIPUpO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M 0YMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcunpl. Knaccudukamus okcuaoB: coneodpasyroiiie (OCHOBHbIE, KHCIOTHbIE, aM(OTEpHbIE) U
HecoseoOpasyrone. HomeHkiaTtypa OKCHIOB (MEXIyHapoAHas M TpuBHalbHas). Pusndeckue M XUMHUYECKHE CBoOWcTBa OKcHIOB. llomyuenue
OKCHJIOB.

OcnoBanus. Knaccudukanus ocHOBaHUM: MIENOYM M HepacTBOpPHUMBbIe OCHOBaHUs. HoMeHKIaTypa OCHOBaHUHN (MEXIyHApOAHAs M TPUBHAIIbHAS).
Du3nYeCcKre U XMMUYECKUE CBOMCTBA OCHOBaHMWH. [lonydeHre ocHOBaHMUIA.



Kucnotel. Knaccudpukanusa kucnor. HoMmeHnknatypa KUcCIoT (MexXayHapoaAHas U TpuBHUaibHAas). PU3nUeckue U XUMUYECKUE CBOWCTBA KUCIOT. Psn
aktuBHOcTH MeTasuioB H. H. bekerosa. [lonyuenne kucior.

Comu. HomenknaTypa coiieid (MexXayHapoaHasi ¥ TpUBHANIbHAS ). DU3HYECKUE U XUMHYECKHE CBOMCTBA coJieid. [TomydyeHue comnei.

I'enernueckas cBsA3b MEXKY KilacCaMH HEOPraHUYECKUX COETMHEHUI.

XUMUYECKUH SKCIEPUMEHT: KaueCTBEHHOE OMNpE/IeIEHNEe COJepKaHUI KUCIOPO/Ia B BO3/AyXe; MOJIy4eHHe, cOOMpaHue, pacrio3HaBaHUe U U3yueHUe
CBOMCTB KHCJIOpOJa; HAOJIIOJEHUE B3aUMOJCHCTBHUS BELIECTB C KHUCIOPOJOM U YCJIOBMSI BO3HMKHOBEHHS W IIpEKpallleHUus TopeHus (moxapa);
O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB M OINHCAaHUE UX CBOWCTB; MOJYy4YEHHE, COOMpaHue, PacliO3HaBaHWE U U3y4YEHHE CBOMCTB BOJOpOAa (TOpPEHHE);
B3auMoJieiicTBie Bogopona ¢ okcuaoMm Mmeaw (II) (BO3MOXHO HMCHOIB30BAaHUE BHICOMATECPHANIOB); HAOJIOJCHUE OOpPAa3IOB BEIIECTB KOJIMYECTBOM
1 Monb; uccienoBaHre 0COOCHHOCTE PACTBOPEHUS BEIIECTB C PA3ITUYHON PACTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OIpeNeIEHHON MacCcOBOM
J0JIell pacTBOPEHHOIO BEILIECTBA; B3aWMOJAEWCTBHE BOJABI C METallaMd (HaTpueM M KajbliieM) (BO3MOXKHO HCIOJb30BaHUE BUAECOMATEPUAJIOB);
OTpe/ieNiecHUEe PacCTBOPOB KHUCIOT M IIENIOYed C MOMOIIBI0 WHAMKATOPOB; UCCIEAOBaHHE OOPa3I[0OB HEOPTraHMYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB;
HaOJI0ICHNEe U3MEHEHHsI OKPAaCKH MHIUKATOPOB B PACTBOpaxX KUCIOT W IIeNoueii; n3ydeHue B3anmoneictsus okcuna meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJUIAMH, PEaKIIUi HEUTpaIU3aluu; [IOJIy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJIHOIO METajlla IPYTUM U3 PacTBOpa
COJIM; PELICHHE SKCIIEPUMEHTAIIBHBIX 3a/1au 10 TeMe «BakHele Ki1acchl HEOPraHMUYEeCKUX COETUHEHUI.

Ilepuoauuecknii 3akon u I[lepuoaguyeckasi cucrema xumuueckux 3jaemMeHToB /. U. MenneneeBa. Ctpoenne atoMoB. XUMHYeECKasi CBSA3b.
OKHCIMTEbHO-BOCCTAHOBUTE/IbHbIE PeAKIUH

[TepBbie MOMBITKU KJIaCCU(PUKAIIMA XUMUUECKHUX JIEMEHTOB. [ToHsATHE O TpyNIax CXOAHBIX AIEMEHTOB (IEJI0YHBIE U MIEIIOYHO3EMETbHBIE METAILIBI,
raJloreHbl, MHEPTHHIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHbBIE OKCUIIBI U THAPOKCHUIBI.

[leproauueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux siemeHtoB Jl. . MenneneeBa. KopoTkonepruoanas u AnuHHONEpHOAHAS (OPMBI
[Iepuoanueckoit cucremsl xumudeckux 3ieMeHToB Jl. M. Menneneesa. Ilepuonsl u rpynmbsl. PU3HYECKUI CMBICT NOPSAKOBOIO HOMEpPA, HOMEPOB
MEpUOJIa U TPYIIIbI AJIEMEHTA.

Ctpoenue atomoB. CoctaB aToMHBIX siyiep. M3oTombl. DnekTponbl. CTpoeHne 3JIeKTPOHHBIX 000JI0UeK aTOMOB MEPBbIX 20 XUMUYECKUX IJIEMEHTOB
IIepnonnueckoit cucremsl JI. 1. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO JJIEMEHTa IO €ro IojoKeHHio B llepmonmnueckoir cucreme
. . Menneneera.

3aKOHOMEPHOCTH M3MEHEHHUs paJiiyca aTOMOB XMMHYECKUX AJIEMEHTOB, METANIMUYECKHX M HEMETAJUTMYECKUX CBOWCTB MO TPYyMIaM U MEPHOJIaM.
3nauenue [lepnoguyeckoro 3axkoHa u lleproanyeckoil CUCTEMBI XMMHUYECKHX JJEMEHTOB U pa3BUTUsA Haykh W npaktuku. [I. 1. MenneneeB —
YUEHBIN U TPAXIAHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (OJIIpHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIEHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAs CBS3b.

Crenensb okucnenusi. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Tpouiecchl OkucieHuss U BoccTaHoBIeHHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



XHMMHYECKUH 3KCIICPUMEHT: U3ydeHHEe 00pa3I[OB BEIIECTB METAJJIOB U HEMETAJIJIOB; B3aUMOJICHCTBHE THIPOKCH A IMHKA C PACTBOPAMHU KHCJIOT H
miesioueii; TPOBEICHHUE OINBITOB, WJUTIOCTPUPYIONINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUU (TOpEHUE, PEaKIUU pa3IoKEHUs,
COCTMHCHHUS ).

MexnpeaMeTHbIe CBSI3H

Peanmu3anius MEXNPEAMETHBIX CBS3CH MPH M3YYCHHH XMMHH B 8 KJlacce OCYIIECTBISIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUHN, TaK Y MOHATUH, SABJISIOMIUXCSA CHCTEMHBIMU ISl OTJACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TTOHATHS: HAYIHBIN (DaKT, TUTIOTE3a, TEOPHSs, 3aKOH, aHAIIN3, CHHTE3, KIacCHu(HUKaIus, IepuoINIHOCTh, HAOIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®usukKa: Marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHU/, U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUN 3apsij, BELIECTBO,
Te0, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, PU3NYECKHe BEJIMUMHBI, €IMHHUIIBI H3MEPEHHS, KOCMOC, TIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE IOPO/IbI, IOJIE3HBIE UCKOMIAEMbIe, TOILIIMBO, BOJHBIE PECYPCHI.

9 knacc

BeniectBo u xumMuyeckas peakius

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemMeHtoB JI. 1. MenneneeBa. CtpoeHre aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWMCTB XMMHUYECKHX 3JEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIMs, KaJbLHUS M HMX COCOUHEHHII B COOTBETCTBHM C IOJOKEHUEM 3JIEMEHTOB B
[Ieproanueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIBI XUMUUYECKOW CBSI3U. THIBI KPUCTAUTMYECKUX PEMIETOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKOU
PELIETKU ¥ BUIA XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTAaHMYECKUX BEIIECTB (MEXKIyHApOIHAS U TPUBHAIbHAS). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUM, TEHETUUECKasl CBSA3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XuMUueckuX peakididi Mo pa3IuyHbIM TMpU3HaKaM (10 YUCITY M COCTaBy y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s (dekTy, 10 U3MEHEHHIO CTETICHEeW OKUCICHHS] XUMUYECKUX JIEMEHTOB, M0 OOPaTUMOCTH, M0 YYaCTHIO KaTalu3aropa). DK30- U dHJIOTEPMUYECKHE
peaKuru, TEpPMOXUMHUYECKUE YPABHEHUS.

[TonsiTie 0 CcKOpOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpPaTUMBIX W HEOOPATHUMBIX XUMHUYECKHX peakiusx. [IoHSITHE O TOMOTEHHBIX W
reTepOreHHbIX peakuusx. [lonsTue o xumuueckoM paBHOBeCHU. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XUMHUECKON PEAKIUU U ITOJI0KEHNE XUMUYECKOTO
paBHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, JJICKTPOHHBIA OajaHC OKUCIMTENHbHO-BOCCTAHOBHUTENbHONM peakiuu. CocCTaBleHHE ypaBHEHUUN
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIMI C HUCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OajaHca.
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Teopust 37EKTPOAUTUYECKON TUCCOLMANUU. DIEKTPOIUTHI M He- 3JIEKTpOiuThl. KaruoHel, aHMOHBL. MeXaHU3M AMCCOIMAIIMM BEUIECTB C
Pa3NIUYHBIMHU BUJIAMH XUMUYECKOH cBsi3u. CteneHp aucconuannu. CHIbHBIE U CIa0ble 3JIEKTPOIUTHI.

Peakuuu monHoro oomena. YclioBusI MPOTEKaHUS peakUUid MOHHOTO OOMEHa, MOJHbIE M COKpalEHHbIE MOHHBbIE ypaBHEHUsl peakuuii. CBolCTBa
KHCJIOT, OCHOBAHUI M COJIEH B CBETE MPEICTABICHUN 00 3JIEKTPOIUTUYECKON Aucconnanun. KauecTtBeHHble peakuy Ha noHbl. [loHsTHE O THApOIH3E
COJIEH.

XUMHYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB M HEMETAJJIOB
(rpaduTa u anMasa), CIOKHBIX BEIIECTB (XJIOPHIa HATPHsI); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaklMu OT BO3AEHCTBUS Pa3InYHbIX
(axTOpOB; UCCIIETOBAaHHE ICKTPOIPOBOAHOCTH PACTBOPOB BEIECTB, MPOIIECCa AUCCOIMAIIMN KUCIIOT, MIETI0Yel M coliei (BO3MOKHO MCIOJIb30BAHNE
BUJICOMATEPHAIIOB); MPOBEJIEHUE OMBITOB, WUTIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKAHUSI peakluid MOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BBIJCIICHUE
ra3a, o0Opa3oBaHHE BOJIbI); OINBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIFHO-BOCCTAHOBUTEIFHBIX PEAKIHi (TOpEHHEe, PEaKkIUH Pa3JIOKEHHUS,
COEIMHEHMS); paClO3HABAHHE HEOPTaHMUYECKHUX BEIIECTB C TTOMOIIIbIO KAU€CTBEHHBIX PEaKIMil Ha MOHBI; PEeLICHUE SKCIIEPUMEHTABHBIX 3a/1a4.

Hewmeranel u uX coeAMHEHUS

OO0mas xapakTepucTHkKa ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (uU3MUECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHME CBOWCTBa Ha NpuUMepe XJjopa (B3aMMOACWCTBHE C METAUIaMH, HEMETAJUIAMH, MIEI0YaMH).
XnopoBogopoa. ConsHas KHCIOTa, XUMUYECKHUE CBOWCTBA, MOJYy4YeHHE, MpUMEeHeHue. JelicTBue XJjopa U XJIOPOBOAOPOJa HAa OPraHHU3M YeIOBEKa.
Baxnerime Xaopuasl U UX HAX0XKAECHUE B IPUPO/IE.

O61mmas xapaktepucTtuka 31eMeHToB VIA-rpymmbel. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHU OKHCICHUSI.

Crpoennie n (pu3ndYeckue CBOWMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEephl. AJUIOTPONHBIE MOIAM(PHUKAIMK KHUCIOPOAa U Cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3NYEeCKHe U XUMUYecKue cBOMCTBAa. OKCHJIBI Cepbl KakK MpEACTaBUTEIN KUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (pU3MYECKHe U XMMHUYECKHe CBOWCTBa (0OIIMe Kak MpeACTaBUTENS Kilacca KUCIOT U cneruduyeckre). XuMUYECKUE PEeaKIUy, JeKalue B
OCHOBE IPOMBIIIUIEHHOT'O croco0a moiy4yeHus: cepHoil kuciothl. IIpumenenune. Comu cepHON KUCIIOTHI, KaUeCTBEHHAash pPeaklMs Ha Cylb(aT-HOH.
Haxoxnenne cepsl W €€ COCOTUHEHHWH B TPUpPOJE. XUMHUECKOE 3arps3HEHHE OKPYXKAIOMIEH Cpelpl COCTUHEHHSIMHU Cepbl (KUCIOTHBIC O,
3arpsi3HEHUE BO3yXa U BOJJIOEMOB), CIIOCOOBI €ro Mpel0TBpaILEHHS.

OO0mast xapakTepucTHKa 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHUS.

A30T, pacripocTpaHeHHe B IpUpoJe, (pusnueckre U xumMuyeckue cBoiictsa. Kpyroopor azora B nmpupojie. AMMHUak, ero pu3nuecKkue 1 XuMH4 eCKHe
CBOWCTBa, moiydyeHne U mnpumeHeHune. Coiau aMMOHUS, X (HU3UYECKHe W XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas peakmus Ha HOHBI
aMMOHWMS. A30THasl KUCJIOTa, e€ TOoJTy4YeHne, GU3NIecKue U XUMHUYECKHE CBOICTBA (0OIIMe KaK MpEeACTAaBUTENs Kilacca KHCIOT U crenu(uyecKue).
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MUHEPAIbHBIX YA0OpeHH. X1UMHUYecKoe 3arpsi3HeHHE OKpYXKarollel cpe/bl COeANHEHUSIMU
a30Ta (KUCIOTHBIC JI0K/IH, 3arPsS3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

®docdop, amnorponusie Mmogudukanuu Gochopa, husndeckrne u xummuueckue cBoictBa. Oxeun dhocdopa(V) u dbocdopHas kucnora, pusnveckue u
XMUMHUYECKHE CBOWCTBA, MoiTydeHne. Vcrmonp3oBanue hocdaTroB B KaueCTBe MUHEPATBHBIX YI0OPEHUIA.

OOm1as xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE CTENIEHU OKHCIICHMUS.
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Yriaepon, aI0TpONHbIE MOJU(PHUKALIMU, pacIpOCTPaHEHUE B IIpUpoAe, pusnueckue U xuMudeckue cBoiictsa. Ancopouus. Kpyrosopot yriepozaa B
npupoje. OKCHIIBI yriaepoaa, ux GU3NYeckue U XUMHUECKUE CBOWCTBA, ACUCTBUE HA )KUBBIC OPTaHU3MBI, IIOJIyYCHHE U TIPUMEHEHUE. DKOIOTUIECKHE
pobJIeMbl, CBs3aHHBIE ¢ OKcuaoM yriepona(lV); runoresa riaobanbHOro NOTEIICHUS KIMMaTa; NapHUKOBBIN 3((eKT. YronbHast KUCIO0Ta U €€ COoH,
ux (u3NYecKne U XUMHYECKHE CBOWMCTBA, MOJyueHHEe W mpuMeHeHue. KadecTBeHHass peakuus Ha KapOoOHaT-HOHBL. Vcronb3oBaHue KapOOHATOB B
OBITY, MEMLIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMAX yriepoja (MeTaH, 3TaH, ATWUJICH, alleTHJICH, 3TaHOJI, TJIMLEPHH,
yKcycHas kuciota). X coctaB n xummuueckoe crpoeHue. [IoHsaTre 0 OMOIOrMuecKky BaXKHbIX BEILECTBAX: KUpaX, OelKax, yriieBoJax — U UX POJIU B
KHU3HU YesoBeka. MarepuaibHOE €IUHCTBO OPraHMUECKUX U HEOPTaHUYECKUX COEIMHEHUM.

KpemHuuii, ero ¢usnueckue u XxMMU4YecKue CBOMCTBA, MOTydyeHUEe U npuMeHeHue. CoequHeHus: KpeMHMs B npupoje. Obume npeacraBieHus 06
okcuzae kpemHus(1V) u kpemHueBoil kucinore. CuIMKaThl, UX HCIOIb30BAaHUE B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTU. BakHelIe CTpouTelbHbIE
MaTepHualibl: KepaMuKa, CTeKJIO, IIEeMEHT, OeTOH, xene300eToH. [Ipobiembl 6€30macHOro MCIOoIb30BaHUs CTPOUTENILHBIX MaTEpPHAIOB B ITOBCEIHEBHOM
KU3HU.

XUMHUYECKUH 3KCIEPUMEHT: U3yueHHe 00pa3l0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI; IPOBEIEHNE KaueCTBEHHBIX peaklUil Ha
XJIOPU/I-MOHBI U HAONIOJICHHE PU3HAKOB MX MPOTEKAHUs; ONBITHI, OTpa)xaronme (u3ndecKkiue 1 XUMHUIECKUE CBOMCTBA TaJIOTCHOB M UX COCTUHEHUH
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB); O3HAKOMJICHME C OOpa3liaMu XJIOPUAOB (TaJOreHU]IOB); O3HAKOMJICHHE ¢ oOpas3laMu cepbl U e
COeMHEHUSAMH (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPHAJIOB); HAOIIOJICHHUE Mpoliecca OOYTrIMBAaHUS caxapa MOj JACHCTBHEM KOHIICHTPUPOBAHHOMN
CEpHON KHUCIJIOTHI; M3YYEHHE XUMHUYECKUX CBOWCTB pa30aBICHHONW CEpHON KHUCIIOTHI, MPOBEJAECHUE KAYECTBEHHOW peaklUuMu Ha cylb(paT-uOH U
HaOJto/IeHNe TpU3HaKa e€ MpOTEeKaHMs; O3HAKOMJIEHUE C (PM3NYECKUMHU CBOMCTBAMHU a30Ta, pocdopa U UX COeTUHEHUH (BO3ZMOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHaIoB), oOpa3laMM a30THBIX U (ochOpHBIX yIOOpEeHUi; MoyiyueHue, coOupaHMe, paclo3HaBaHME M H3yueHHE CBOWCTB aMMMaKa;
MIPOBEJICHNE KAUYECTBEHHBIX PEaKIMil Ha NOH aMMOHMS U (pochaT-uOH U U3ydYeHHE NPU3HAKOB UX MPOTEKaHUs, B3aUMOAEHCTBHE KOHIIECHTPUPOBAHHOM
a30THOM KHCIIOTBI ¢ MeAbI0 (BO3MOYKHO HCIOJb30BAaHHWE BUAECOMATEPHUAJIOB); MU3YyUEHHE MOJENEH KPUCTAJUIMYECKUX PEHIETOK anmasza, rpadura,
¢yniepeHa; 03HaAKOMJIEHHE C IPOLIECCOM aJICOPOIMU pAacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIVIEM M yCTPOWCTBOM NPOTHBOrasa; MOJIyueHUE,
cobupaHue, pacrio3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEJCHUE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3yYCHHE
MPU3HAKOB MX IPOTEKaHUs; O3HAKOMJIEHWE C TMPOAYKIUEH CHIMKATHOM IPOMBIIIJIEHHOCTH; pELIEHHE SKCIEPUMEHTAIbHBIX 3aJad [0 TeMe
«Baxneline HeMeTaJluIbl U UX COEIUHEHUS».

MerTansl 1 UX COeIMHEHUS

OO61mas xapakTepucTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM UX MojoxeHus B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa u crpoeHus aromoB. CrTpoeHune MeTtaiioB. Meramudeckass CBSI3b M METaUIMYecKas KpUCTAUIMYECKas pPEIIETKa.
DNEeKTPOXUMHUYECKUHN Pl HAMIPSDKEHUH MeTaioB. du3nyeckne U XMMUYECKHEe CBOKMCTBA MeTauioB. O0mue crmocoOs! moaydeHus MetaiuioB. [lonstue
0 KOPpO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajb, Yyr'yH, JIOPATIOMUHHNA, OpOH3a) M UX MPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.
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[lenounsle MeTamubl: nonoxenue B Ilepuonuueckoil cucreme xumuueckux sneMmeHToB /. M. MenneneeBa; cCTpoeHUE MX aTOMOB; HaXOXJIEHHUE B
npupone. Puznyeckue U XMMHUECKHUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCUAbl U TMIPOKCHUJIbI HaTpus U Kanus. lIpuMeHeHune menouHbix
METAJUIOB U UX COCTUHEHUH.

[[{erouHO3eMENBbHBIE METAUIBI MATHUM M KAJIBLIMNA: 1TO0KeHue B Ilepuonnueckon cucreme xumudeckux anemeHToB . . Menneneesa; ctpoeHue
UX aTOMOB; HaxoXAeHue B npupoe. Puznyeckre 1 XMMUYECKUEe CBOMCTBA MarHUs U Kaiblius. BaxkHelye coeAuHeHUs KaJlblus (OKCUJ, THIPOKCH],
coin). JKEcTkocTb BOJbI U CIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuuyeckux annemeHToB [I. . MenneneeBa; CTpoeHHE aToMa; HAaxOXKJIEHUE B IPUPOJE.
dusnuecKue U XUMUIECKHAE CBOMCTBA aTFOMUHUA. AM(OTEpHBIE CBOWCTBA OKCH/IA M THAPOKCHIA ATFOMHHUS.

XKenezo: nonoxenue B Ilepuoanueckoit cucreme xumuyeckux osiemMeHToB JI. M. MenzeneeBa; cTpoeHHe aToMa; HaxXOXJIEHHE B IPUPOJE.
dusnueckre 1 XMMUYECKHe CBOMCTBA xerne3a. Oxcuasl, ruapokcuabl u conu xxeneza(ll) u sxenesa(Ill), ux cocra, cBOMCTBA U MOTyYEHUE.

XUMHUECKUH IKCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3liaMy METaJUIOB U CIUIABOB, MX (PM3NYECKMMHU CBOMCTBAMH; U3y4CHHME PE3yJbTATOB KOPPO3UU
METAJIJIOB (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWCTBUSA OKCUAA KaJlbliid W HATpUs C BOJOW (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPUANIOB); MCCIEJOBAHNE CBOMCTB KECTKOM BOJBI; IpoIlecca TOPEHUs jkele3a B KUCIOpoje (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TMPU3HAKOB MPOTCKAHUS KAaYEeCTBEHHBIX pPEaKIMii HAa WMOHBI (MarHus, KajbllWs, aIIOMUHMA, IuHKA, xkene3a(ll) u xenesa(lll),
menu(ll)); HaOmroneHWe M OmMcaHUEe NPOLIECCOB OKpAllMBAaHUS IUIAMEHM MOHAMM HATpus, Kalusg M Kajdblus (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCH/IA ATTFIOMUHHS U TUAPOKCH/IA IIMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«BaxHeiile MeTauIbl U UX COCTUHEHUS».

XHUMHA ¥ OKpYXkKarolas cpeaa

HoBele marepuanbl u TexHosioruu. BemecTBa U mMarepuansl B OBCEJHEBHOM JKM3HM 4YEJIOBEKa. XUMUS U 310poBbe. be3omacHoe MCnoab30BaHue
BEUIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momomb npu XMMHYECKHX OXOraXx M OoTpaBiieHHAX. OCHOBBI 3KOJOTMYECKOW I'PaMOTHOCTH.
XUMHUYECKOe 3arps3HeHNe OKpYXKarollel cpeabl (MpeesbHas JonycTuMas KoHeHTpauus Bemects — [1JIK). Poib xumum B perieHnn 3K0J10TH4ecKuX
pooJIeM.

[TpupoaHble HCTOYHHUKH YTIIEBOAOPOAOB (YToJib, IPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH.

XVUMUYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa31i0B MaTEpUaIOB (CTEKIIO, CIUIaBbl METAJUIOB, IOJUMEPHBIE MaTEPHAIbI).

MexnpeamMeTHbIe CBSI3U

Peanu3zanus MeXNpeaMeTHBIX CBSI3eH MPU U3YUYEHUU XMMHUU B 9 Kilacce OCYUIECTBIIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATHUM, TaK U NOHSTUH, ABJISIOLINXCS CUCTEMHBIMU AJIs OTJEIbHBIX MPEAMETOB ECTECTBEHHO-HAYUYHOr'0 IMKJIA. Peannusanyst MeXIpeIMETHBIX CBsA3EH
IIpU M3YYEHUU XMMHHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK U MOHATHH, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3, KJIacCU(PHUKaIUs, TepUOAUYHOCTh, HAOJI0IEHUE,
HKCHEPUMEHT, MOJICTUPOBaHNE, U3MEPEHHE, MOJIETb, ABJICHHE, TApHUKOBBIN 3()(heKT, TEXHOIOTHs, MaTepUabl.
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®du3nka: Marepus, aToM, IEKTPOH, ITPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUI 3apsj, MPOBOIHUKH,
MOJTYIIPOBOJIHUKY, JTUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, O0BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, pacTBOp, PacTBOPHUMOCTD,
KpUCTAJTINYECKasl peliéTKa, CIUIaBbl, PU3NYECKUE BEIIMYMHBI, €IUHULIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3837161, COHIIE.
Buonorus: ¢porocuntes, npixanue, ouochepa, IKOCUCTEMa, MUHEPATbHBIE YI0OPEHUS, MUKPOJIEMEHThI, MAKPOIJIEMEHTHI, TMTATEIbHBIC BEIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/Ibl, IOJIE3HbIE UCKOMIAEMbIE, TOILJIMBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOSHUSI IIPOTrPaMMbI OCHOBHOTO 00IIero o0pa3oBaHHs JOCTUTAIOTCS B X0Je¢ OOy4eHUS XUMHU B €JMHCTBE y4eOHOU M
BOCTIIUTATEIILHOM ACATCIIBHOCTH OpFaHI/IBaHI/II/I B COOTBCTCTBHU C TpaaAUUIHWOHHBIMH pOCCI/If/'ICKI/IMI/I COOHOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU
[ICHHOCTSIMH, TIPHHATHIMH B OOLIECTBE NpPaBWJIAMH M HOPMaMH IIOBEACHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS, CaMOPa3BUTHSA H
COLIMAIN3aluU 00yJarouXCs.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE Pe3ylbTaThl OCBOEHUSI IPOrPaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHMs JOCTHTAIOTCA B X0/1e 0O0OyUeHHUs XUMHH B €IUHCTBE y4eOHOU U
BOCIIUTATEIILHOU ACATCIIBHOCTHU OpFaHI/I3aIII/II/I B COOTBCTCTBUH C TPAAULUOHHBIMU pOCCI/IfICKHMH COMOKYJIBTYPHBIMHU U JYXOBHO-HPAaBCTBCHHBLIMU
[EHHOCTSMHU, TPHUHATHIMH B OOINECTBE MpaBWJIaMd W HOpPMaMH TOBEICHHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHHWSA, CaMOpa3BUTUSA U
COIMAIM3AIIUN 00YJArOIITUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IIaTproTHYECKOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJIEAMIO0, IOHUMaHUs 3HAUE€HUsI XUMHUECKON HayKU B
KHU3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIaJeTh JIOCTOBEpHOW HHGpOpMalued O NepeloBBbIX TOCTIXKEHUSX U OTKPBITHSIX MHPOBOH MU
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

I'paxxmanckoro BocnMTaHust

2) mpencTaBleHUs O COLUMAIBHBIX HOPMax M MpaBUJaX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJIJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B
OOIIECTBEHHO IOJIE3HOHM, y4eOHO-HMCCIeA0BaTeNbCKOM, TBOPUECKONH U APYTrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM
JeSITeIbHOCTH TIPU BBITIOJHEHUN Y4YeOHBIX, MO3HABATEIbHBIX 33]a4Y, BBIOJHEHUU XHUMHUYECKUX HKCIEPUMEHTOB, CO3JaHUH Y4EOHBIX MPOEKTOB,
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CTpEMIICHHA K B3AUMOIIOHMMAHHUIO U B3aUMOIIOMOIIHX B ITPOLECCE JTOM yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH OLICHHUBATH cBOE IOBEACHHUEC U ITOCTYIIKH
CBOHUX TOB&pHIJ.[GfI C MO HPABCTBCHHBIX U IMIPABOBBIX HOPM C y‘-IéTOM OCO3HaHUA HOCHGI[CTBI/Iﬁ IMOCTYIIKOB;

LleHHOCTH HAYYHOTr0 MO3HAHUSA

3) MUPOBO33PEHUYECKHX NPEACTABICHUA O BEHICCTBE M XMMHYECKOM PEaKIIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M
COCTaBJISIONINX OCHOBY JJIsi IOHUMAHUS CYINTHOCTA HAYYHOH KapTUHBI MHpPA; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHPOJIHI,
B3aUMOCBS3SX YeJIOBEKA C MIPUPOTHOM CPeIoil, O PO XMMHUH B TTO3HAHWU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIHHBIX MOTUBOB, HAIPABJICHHBIX HA MOJIYYCHHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX JIJIsi 00BCHEHHS HAOII0AaeMBIX IPOIIECCOB H
SIBJICHHI;

5) mo3HaBaTenbHOW, WHOOPMAMOHHOW M YHTATEIICKOW KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTCIILHON paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

6) uHTEpeca K 0OYUYCHHUIO U TO3HAHUIO, JIFOO03HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMO0OOpa30BaHUIO, MTPOCKTHON M MCCIIEA0BATEIHCKOM
JesITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HamMpaBIECHHOCTU U YPOBHS 00Y4EHHUS B JAIbHEUIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbs

7) oco3HaHMsI LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOILLIEHUSI K CBOEMY 37I0POBbIO, YCTAHOBKH Ha 370POBbIN 00pa3 KU3HU, OCO3HAHUS M1OCIIECTBUI
U HENpHATHS BPEIHBIX NPHUBBIYEK (YINOTPEOJICHMs aJKOTroJsl, HAPKOTUKOB, KypEHHs), HEOOXOAMMOCTH COOJIIOJCHHS MpaBUi O0€30MacHOCTU IpHU
oOpallleHuu C XUMUYECKMH BEILIECTBAMU B OBITY U PEaTbHOM KU3HU;

TpyaoBoro BocnuTanus

8) mHTEepeca K MPaKTHUECKOMY M3yUYeHHUI0 podeccril ¥ Tpyaa pa3IMuHOro pojia, YBaXEHUE K TPYAY U pe3yibTaTaM TPYJI0BOM ACATEIHHOCTH, B TOM
quciae Ha OCHOBE NMPHUMEHEHMs NMPeIMETHBIX 3HAHUN MO XMMMH, OCO3HAHHOTO BBIOOpa MHIUBUAYAJIbHOW TPAeKTOPUH MPOJOJKEHUs 00pa3oBaHMs ¢
Y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH; YCIIEITHON MPOPECCHOHATBHON e TEIbHOCTU
U pa3BUTHUS HEOOXOJUMBIX YMEHUI; TOTOBHOCTH aJJallTUPOBATHCS B MPO(ECCHOHATIBHOMN Cpejie;

9K0JI0rH4eCcKOro BOCIIUTAHUSA

9) 9KONMOTHYECKH IeIeCO00Pa3HOr0 OTHOIICHHUS K MPHUPOJAE KaK MCTOYHUKY JKU3HHU Ha 3eMJjie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHUMAHUS IICHHOCTH
3I0pOBOr0 M Oe30macHOro 0Opasza >KW3HHW, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY M TICUXWYECKOMY 3JI0POBBIO, OCO3HAHHS
[IEHHOCTH COOJIOACHMSI MPaBUII 0€30MIaCHOTO MTOBEICHHUS ITPH paboTe ¢ BEUIECTBAMHU, & TAKXKE B CUTYAIUSIX, YTPOKAOIINX 3J0POBBIO U )KU3HH JOJIEH;
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10) cnocoOHOCTH MPUMEHATH 3HAHMSI, MOJIy4aeMble IPU U3yYEHUM XUMHHU, JUIS PEHICHMs 3afad, CBA3AHHBIX C OKpY)KaIoIleld MPUPOAHON Cpeloi,
MOBBIIICHUS] YPOBHSI 9KOJIOTUYECKOH KYIbTYphl, OCO3HAHHUS TJI00AJIBHOTO XapaKTepa AKOJOTHUECKUX MpOoOIeM M MyTeH MX pemeHHsl MOCPEICTBOM
METO/I0B XMMHU;

11) 3K0I0rM4ECKOro MBIIIIEHHSI, yMEHHS pPyKOBOJCTBOBATHCS UM B II0O3HABATENIbHON, KOMMYHUKAaTUBHOM U COLIMATIbHOW ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX PE3yJbTAaTOB BBLACISIOT 3HAYMMble 1 (POPMHPOBAHUS MHUPOBO33PEHHUs OOILIEHAYyYHBbIE MOHATHUSA (3aKOH, Teopus,
NPUHIMI, TUMOTe3a, (akT, cucrema, MpoLecC, SKCHEPUMEHT M Jp.), KOTOPHIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4YeOHBIX THpeAMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHMH M3 3TUX IpPeAMETOB (JOPMHUPOBATH MPEICTABICHUE O 1IEIOCTHOW HAy4YHOW KapTHHE MUpPA, U YHUBEPCAJIbHbIC y4eOHbIE
neiicTBusl (TO3HABaTeNIbHBIE, KOMMYHHKATHBHBIC, PETYJSTHBHBIC), KOTOpbhIE 00ecneunBaioT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYILLECTBIICHUIO YU€OHOH 1€ TebHOCTH.

MertanpenmeTHble pe3ysbTaTbl OCBOEHMsI 00pa30BaTEIbHOM MpPOrpamMmbl 110 XMMHM OTPa)KarOT OBJAJICHUE YHHMBEPCAIbHBIMU IO3HABATEIbHBIMU
NeUCTBUSAMH, B TOM YHUCIIE:

ba3oBbIMM T0rMYecKMMH JeHCTBUSIMU

1) yMeHHeM HCHOib30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHHUS IPU OCBOCHMM 3HAHHMM: PACKpBIBATH CMBICI XMMHYECKUX MOHITUN (BBLAEIATH UX
XapaKkTepHble MpPU3HAKW, YCTaHABJIMBATh B3aUMOCBS3b C APYTMMHU MHOHSTHUSMM), UCIOJIb30BaTh MOHATUS AJI1 OOBSCHEHHUS OTIENbHBIX (DAaKTOB U
SBJICHU; BBIOMpATh OCHOBAaHHUS M KPUTEPUU JUIS KJIACCH(PHUKAIMK XUMHYECKMX BEIIECTB M XMUMHMYECKMX PEaKIMH; yCTaHaBIMBaTh NMPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXAY 00BEKTaMU U3yUYEHUS; CTPOUTH JIOTHUECKHUE PacCyKIACHUs (MHAYKTUBHBIE, I€AYKTUBHbBIE, IO aHAJIOTUN); J€JIaTh BBIBOIbI
U 3aKJIFOUEHUS;

2) yMeHueM MPUMEHSTH B MpoIiecce MO3HAHUs MOHATHS (MPEAMETHbBIE U METapeIMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEMbIE B
XMMHUH, TpeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMble B XMMUHU MOJICJbHbIE TMPEJICTaBICHUS] — XUMHUECKUI 3HaK (CHMBOJ 3JIEMEHTA), XUMHUYECKas
(dbopMyIna u ypaBHEHHE XUMUUYECKOHN peakliui — MpHU PelIeHNH Y4eOHO-1I03HaBaTEIbHBIX 3aJa4; ¢ YUETOM 3TUX MOJIENbHBIX MPEICTABICHUHN BBISABIATH
U XapaKkTepHU30BaTh CYLIECTBEHHbIE IPHU3HAKH H3Yy4aeMbIX OOBEKTOB — XHUMMUYECKHX BEIIECTB M XHMHMYECKHX pEakiif; BBIABIATH OOIIME
3aKOHOMEPHOCTH, IPUUYUHHO-CIIEACTBEHHBIE CBSI3U U TPOTUBOPEYUS B U3YUaeMbIX MPOIIECCaX U SIBICHUAX; IpeiaraTh KpUTEPUU AJIsl BBISIBICHUSI 3TUX
3aKOHOMEPHOCTEH M MPOTHBOPEUHil; caMOCTOATENbHO BBIOMpATh CHOCOO pelieHus y4eOHOHM 3a1auM (CpaBHMBATh HECKOJBKO BApHAHTOB PEILLIECHHUS,
BbIOMpaTh HanOoJiee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPUEB);

ba3zoBbeIMH Hcc/Ie10BATEIBCKHUMH 1eiCTBUAMH

3) yMEHHEM HCII0JIb30BaTh MMOCTABJIEHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHMSI, a TAK)KE B KAUeCTBE OCHOBBI /17151 (HOPMUPOBAHMSI TUITIO TE3bI
I10 TPOBEPKE NMPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;
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4) npuoOpeTeHHe OMbITa M0 TUIAHWPOBAHUIO, OPTaHU3ALUH U MPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB: YMEHUE HAOJII0aTh 32 XOJI0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €ro pe3yabTaT, (GopMynupoBaTh OOOOIMICHUS W BBIBOABI MO PE3yJibTaTaM MPOBEASHHOTO OIMbBITA, MCCIECIOBAHUS,
COCTaBJIAITh OTYET O MpOoeTaHHOU padoTe;

PadoToii ¢ undgopmanuei

5) ymeHueM BBIOMpATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MHGOPMAIIUIO PA3IUYHBIX BHJIOB U (HOpM MpeACTaBICHUS, OTy4aeMyl0 U3 pa3HbIX
HMCTOYHUKOB (HAyYHO-TIOMYJSIPHAS JIMTEpaTypa XUMHYECKOTO COJICpX aHHs, CIPaBOYHBIE TOCOOUs, pecypchl MHTepHETa); KPUTUYECKH OIICHHBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) YMEHHEM MPUMEHSATh Pa3IMIHBIC METOABI M 3alpPOCHl MPHU TMOUCKEe U O0TOOpPEe MH(MOPMAIMKA M COOTBETCTBYIOIIMX JAHHBIX, HCOOXOAMMBIX IS
BBITIOJTHEHUST y4eOHBIX M TO3HABATEIBHBIX 3a7ad OIpeAelEHHOr0 THUIA; MPUOOPETeHHE OmbITa B OOJACTH HCIOIB30BaHHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOW aKTUBHOTO HCIIOJIB30BAHHS PA3TMUHBIX TOMCKOBBIX CHCTEM; CaMOCTOSITEILHO BBIOMPATH
onTUMaibHyl0 (opMmy mpeiacTaBieHus HHGOPMALMU W WLTIOCTPUPOBATH pEIIAEMble 3aJauyd HECIOXKHBIMH CXEMaMH, AuarpaMMaMu, APYTUMU
dbopMamu rpadKu U UX KOMOUHAITHSIMU;

7) yMeHHEeM WUCHOJb30BaTh M AaHAIM3UPOBATh B IMpolecce Y4eOHOM U HCCIeNOBAaTENIbCKOW JIEATENbHOCTH HWHGOPMAILMI0O O BIMSHUU
MIPOMBIIIIJICHHOCTH, CEITLCKOTO X031CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOIIEH TIPUPOTHON CPEIIbI;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMmMeHHeM 3amaBaTh BOIPOCH! (B XOJ€ IWaiora W/WiIH AWCKYCCHH) IO CYIMIECTBY OOCYXIaeMoul TeMbl, (POPMYIHPOBATH CBOW IPEAIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

9) nproOpeTeHNE OMBITA MPE3CHTAIMN PE3YIbTATOB BBIMIOJIHEHUSI XUMHUECKOTO YKCIIEPUMEHTa (J1a00paTOPHOTO OIbITa, JJA0OPATOPHOM PabOTHI IO
MCCJIETOBAaHHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOW CO CBEPCTHHUKAMHU IMO3HABATECIILHON M HMCCIIEIOBATEBCKON JEATEILHOCTH TPH PEIICHUH BO3HUKAFOIINX
mpo0yieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTVIACOBAHUS MO3ULUN (0OCYXIEHUS, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOPAMHAILIUS
COBMECTHBIX JICHCTBHM, OTIpeIelIeHNEe KPUTSPUEB TI0 OIICHKE Ka4eCTBA BBITIOJIHEHHON PabOTHI U JIp.);

YHuBepcaabHBIMH PeryJIATHBHBIMH 1€ CTBUSIMH

11) yMeHuWeM CcaMOCTOSTEIBHO ONPENCNATh IEIH JCSITeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIMPOBATH W TIPH HEOOXOJIUMOCTH
KOPPEKTUPOBATh CBOIO JESATENbHOCTh, BBIOMPATh Hanbonee 3(h(PeKTUBHBIE CIIOCOOBI pelIeHHs] y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITENEHO
COCTaBJISTh WJIH KOPPEKTHPOBATH MPEUIOKCHHBIN aJITOPUTM JICUCTBUN MPH BBITOJIHCHUN 33JIaHUH C YIETOM TMOJIYICHUS HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaX — BEIIECTBAX M PEAKIIHMIX; OIICHHBATh COOTBETCTBUE TIOJYUYEHHOTO PE3yJIbTaTa 3asBJICHHON 1EH;

12) ymeHneM MCIONB30BaTh U AaHATM3UPOBATh KOHTEKCTHI, TIpeijlaraéMble B YCIIOBUU 3aaHHM.

INPEAMETHBIE PE3YJIbTATbBI
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B cocrtaBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHMIO O0S3aTENBHOTO COJEpPXKaHHS, YCTAaHOBJIEHHOTO IAaHHOW MPHUMEpPHOM paboueil mporpaMmoit,
BBIJICTISIIOT: OCBOCHHBIC 00YJAIOIIMMHUCS HAYYHBIC 3HAHMSI, YMEHUS U CIIOCOOBI ICUCTBUH, CrieU(UIECKUE IS MPEAMETHON 001IacTu «XUMUS, BUIBI
NEeSITeNIbHOCTH T10 MOJTYYSHHIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYAIIHIX.

[IpenMeTHBIC Pe3yIbTATHI OTPAKAIOT CPOPMUPOBAHHOCTD Y O0YUAIONINXCS CICTYIOIIUX YMEHUH:

8 ki1ace

1) packpvisams cmblci OCHOBHBIX XMMHUYECKUX TMOHITHI: aTOM, MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh
(omHOpOJIHAS UM HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENbHAS aTOMHAs M MOJIEKYJIIpHas Macca, KOJMYECTBO BEILIECTBAa, MOJb, MOJSpHAas macca,
MaccoBasi J0Jii XMMHYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJSIPHBIM 00BEM, OKCHJ, KHCIOTa, OCHOBAHUE, COJb, AJIEKTPOOTPHUIATEILHOCTh, CTETICHD
OKHCIICHHS, XUMHAYECKas PeaKius, KIacCU(PUKAIM PEaKIUii: peaKuy COSAMHEHUS, PEaKUN Pas3JIOKEHHS, PEaKIMU 3aMEIICHHUs, Peakuu oOMeHa,
9K30- M JHJIOTEPMHUYECKHE pEaKlUU; TEIUIOBOM 3(QeKT peakuuu; siIpo aToma, AIEKTPOHHBIA CIION aroma, aToMHas OpOHWTalb, paguyc aToma,
XUMHUECKas CBSI3b, NOJISIPHASI U HETIOJISIpHAsI KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHHOH, pacTBOP, MaccoBast 10J1s1 BellecTBa (IPOLEHTHAsI
KOHIIEHTpAIlKs) B pacTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHITHH (cM. 1. 1) M NPUMEHATH ITHU TOHATHS TPU ONUCAHUM BEIIECTB M HX
MpEBpaICHU;

3) ucnoavzosames XUMUYECKYIO CUMBOJIMKY JJIsi COCTABJICHUsI (DOPMYIT BEIIECTB U YPABHCHU I XMMUYECKUX PEaKIHid;

4) onpedensimb BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIMHEHHUSX; CTEMEHb OKHCICHHS JJIEMEHTOB B OMHAPHBIX COCJAWHCHUSX;
MIPUHA/IJIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KIIACCy COeIMHEHUH 10 opMysIaM; BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs! M MIOHHAs) B HEOPraHUYECKUX
COEIMHEHUSX;

5) packpwisame cmvicn [epuoauueckoro 3axona JI. M. MeHzeneeBa: JeMOHCTPUPOBATh MOHUMAaHUE MEPUOAMYCCKON 3aBHCUMOCTH CBOMCTB
XUMHMUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHHA B lleproanueckoil cucreMe; 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHSs, 3aKOHa ABOTrajjpo; ONMMCHIBATh M XapaKTepHu3oBaTh TabnuuHyto Gopmy [lepuonnyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB:
pas3nuyaTh MOHATHUS «TJIaBHAs nmoArpymnmna (A-rpymnmna)» u «nodoyHas noarpymnmna (b-rpynmna)y», maneie n 60bIIME IEPUO/IbI; COOTHOCUTH 0003HAUEHUS,
KoTopble uMmeroTcsl B Tabmune «llepuonnyeckas cucremMa xumudeckux snemeHToB J[. V. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sfApa, o0l11ee YMCio JEKTPOHOB U paclpeie]IeHue X M0 3JIEKTPOHHBIM CI05M);

6) kraccuguyuposames XAMUYECKUAE SIIEMEHTBI; HECOPraHUYECKUE BEIIECTBA; XMMUYECKUE peakiuu (TI0 YHCITy U COCTaBY yYacTBYIOUIMX B PEAKIIUH
BELIECTB, M0 TEIJIO0BOMY 3P PexTy);

7) xapaxmepuzoeamsv (onucvieams) o0IIME XUMHUYECKHE CBOWCTBA BEIIECTB pPAa3JIMYHBIX KJIACCOB, TOATBEPXKIAs ONUCAHUE NPUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIHIA;

8) mpoenozupoeams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOTO COCTaBAa; BO3MOXKHOCTH NMPOTEKAHHS XMMUYECKUX IPEBPAIICHHH B
Pa3IMYHBIX YCIOBUSIX;
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9) ebluUCHAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MACChI BEIIECTB; MACCOBYIO IO XUMHUYECKOTO 3JIEMEHTa 10 (GOpMYyJie COSTUHCHNUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

10) npumensimo OCHOBHBIC OIEPAIlMM MBICIUTEIBHOW JEATEIBHOCTH — aHAIW3 M CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEeMAaTH3AIIUIO,
KJIACCU(UKAIINIO, BBISIBICHHE MPUYMHHO-CICACTBCHHBIX CBS3€H — JUISI M3yUEHUSI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHiA; €CTeCTBEHHO-HAYYHbIE
METO/Ibl TI03HAHUsI — HAOJI0IeHIE, U3MEPEHUE, MOCTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH );

11) credoséams npaBuiIaM TOJIb30BaHUSI XUMUYECKOW TIOCY/ION M J1a00paTOPHBIM 00OPYIOBaHUEM, a TAKXKE MpaBUIIaM OOpAIlCHHs C BEIICCTBAMH B
COOTBETCTBUHM C WHCTPYKLUHUSMHU I10 BBIIOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX OIBITOB IO IMOJIYYEHHIO M COOMPAHMIO T'a3000pa3HBIX BEILECTB
(BoOpo/a M KHMCIOpOJia), IPUTOTOBICHUIO PACTBOPOB C OMNPEECIEHHON MaccOBOM J10JIell pacTBOPEHHOIO BELIECTBA; IJIAHUPOBATh U NPOBOJIUTH
XUMHUYECKHUE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH W KHUCIOT C MOMOIIBIO MHAUKATOPOB (J1akmyc, deHon(pTanenH, METHIOPAHK U

ap.).

9 knacc

B cocraBe mpenMeTHBIX pe3yslbTaTOB IO OCBOCHHIO O0S3aTENBHOIO COJEpXKaHMs, YCTAHOBJICHHOI'O JAAHHOW NMPUMEPHOH pabodel mporpamMmoi,
BBIJICJIIOT: OCBOCHHBIE 00YUAIONIMMUCS HAyYHBIC 3HAHUS, YMEHHS M CIIOCOOBI IEHCTBHH, cienuduyeckue s mpeAMeTHON 001acTu «XUMUS», BUJIBI
NESITeIbHOCTH MO MOJYYEHHIO HOBOI'O 3HaHUS, €r0 HHTEpIpETaluy, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

[IpenmeTHbIE pe3yabTaThI MPEIACTABICHBI OTPAXAIOT CHOPMHUPOBAHHOCTD Y O0YUAIOMIMXCS CISIYIOIUX YMEHUI:

1) packpwisamv cmbici OCHOBHBIX XHMHYECKHX IMOHSATHH: XMMHUYECKUIl DJIEMEHT, aTOM, MOJICKYJa, MOH, KAaTHOH, aHHOH, MPOCTOE BELIECTBO,
CIIO)KHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTb, CTENEHb OKUCICHMS, XMMHMUYECKas PEaKIUs, XUMHYECKas CBsA3b, TEIJIOBOM 3(PQeKT
peaKkIMM, MOJIb, MOJISIPHBIM OO0BEM, pacTBOp; SIEKTPOJIUTHI, HEIIEKTPOJUTHI, IEKTPOJIUTHYECKAs UCCOLUAlMS, pEeaklMM HOHHOro oOMeHa,
KaTajau3aTop, XMMHMUYECKOE paBHOBecue, oOpaTuMble U HeoOpaTHMblE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pPEAKINH, OKHUCIUTED,
BOCCTQHOBUTEINIb, OKHCICHME W BOCCTAHOBIIEHHE, AJIOTPONus, aM()OTEpHOCTb, XUMHMUECKass CBs3b (KOBaJICHTHas, HWOHHAs, METaJIMYecKasi),
KpUCTAJIIINYECKasl pelIéTKa, KOppo3usi METaJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOW peakIuu, npeaeabHo gomyctumast konuentpauus (ITJK) Bemectsa;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MHOHSTHHA (CM. M. 1) M NPUMEHSATh STH TMOHATHS HpPU OIMCAHUU BEUIECTB M HX
IIPEBPAILCHHI;

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUTSI COCTaBIICHUS (DOPMYIT BEIIECTB M YPABHEHUI XUMHICCKUX PEAKIIHIA;

4) onpedensimb BaJCHTHOCTh M CTENCHb OKUCICHHS XUMHYECKUX JJIEMEHTOB B COCAMHEHHSAX PA3IMYHOTO COCTaBa; MPHHAJICKHOCTh BEUIECTB K
OTpeNIeIEHHOMY KJIACCy CO€QMHEHUH 1o ¢opMmynaM; BHJ XHMHYECKOM CBS3M (KOBAJIEGHTHAs, HOHHAs, METAIMYECKas) B HEOPraHWYECKHUX
COEIMHEHMSX; 3apsi/l MOHA M0 XUMHUYECKON (opmyre; xapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPraHWYECKUX COEIUHEHMM, TUIl KPUCTaUINYECKOU
PEIIETKH KOHKPETHOTO BELIECTBA,

5) packpwieamo cmwicn Tlepuognueckoro 3akona J[. V. MeHnpaeneeBa W JIEeMOHCTPUPOBATh €ro MOHMMAaHHE: OIMCHIBATH U XapaKTEPHU30BATh
Tabnuunyo ¢opmy Ilepuoauueckoil cucTeMbl XUMHUYECKHX JJIEMEHTOB: pa3iMyaTh MOHATHS «TJIaBHas mnoAarpynmna (A-Tpymma)» U «1o0oyHas
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nonarpynmna (b-rpynma)», Manbie ¥ OoJIbIIME MEPHOABI; COOTHOCHTH O003HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOIUYECKOI TaOJHIle, C YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sjpa, OO0Ilee YHCIO JJIGKTPOHOB WM PaCHpeleieHHe WX II0
AJIEKTPOHHBIM CIIOSIM); OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B U3MEHCHHMH CBOWCTB 3JIEMEHTOB M MX COCJAMHEHHWH B TIpejeiiaX MallbIX IEepPHOJO0B U
[JIABHBIX MIOATPYIII C YYETOM CTPOCHHUSI UX aTOMOB;

6) kraccuguyuposames XAMUYECKUAE SIIEMEHTHI; HECOPTAaHUYECKUE BEIISCTBA; XMMHUYECKUE peakinu (10 YMCITy U COCTaBY yYacTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIJIOBOMY 3(PPEKTy, IO U3MEHEHHIO CTENICHEH OKHCICHUS! XUMUYECKIX JIEMEHTOR);

7) xapaxmepuzoeams (ONMCHIBATh) OOIIME M CICIUPHUYCCKUE XMMHUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BELIECTB, MOATBEPXKIAs OMUCAHUE
IIpUMEpaMy MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUHN COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

8) cocmaensime ypaBHEHHS 3JCKTPOITUTHUCCKON AMCCOIMALIMKN KUCIIOT, IIEI0YEH U COJICH; MOJHBIC U COKpAIIEHHbBIC YPaBHCHUS PEAKIIHi HOHHOTO
O6MeHa; YpaBHCHUA peaKHHfI, MOATBCPKAAIOIIUX CYIICCTBOBAHUC T€HETHIECKOU CBSI3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB,

9) packpwisams cywHOCHb OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI TOCPEACTBOM COCTABICHHS SJIEKTPOHHOTO OaaHca ITUX PEaAKIIHIA;

10) npoenoszuposams CBOWCTBA BELISCTB B 3aBHCHMOCTH OT HMX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHUS XMUMHUYECKHUX MPEBPALICHUN B Pa3IUUHBIX
YCIIOBHUSX;

11) ebiuucsmes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJII0 XMMUYECKOTO JIEMEHTA 10 (POPMYJIe COCTMHEHMS;
MacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE; MPOBOAUTH PACYETHI [0 YPABHEHHIO XUMHUYECKOW PEaKIIny;

12) credosame nipaBuiIaM MOJIb30BaHUST XUMUYECKOW TIOCY/ION M J1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKE MpaBUIIaM OOpAIlCHHs C BEIICCTBAMH B
COOTBETCTBUHM C HMHCTPYKIUSMH I10 BBIIOJIHEHHIO JIAOOPATOPHBIX XMMHYECKHUX OIBITOB 1O IMOJYYCHHIO M COOMPAHHMIO Ta3000pa3HbIX BEIICCTB
(aMmMmaka u yrieKucioro rasa);

13) npoooums peakiuu, MOATBEPKIAMONINE KaYeCTBEHHBIH COCTAB pPa3MYHBIX BEIISCTB: PACMO3HABATh OMBITHBIM IMYTEM XJIOPHA-, OPOMHI-,
noanna-, Kap6OHaT-, (1)00(1)aT-, CHUJIUKAT-, cym,(baT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHHWS U MOHBI U3YUCHHBIX MCTAJIJIOB, IPHUCYTCTBYIOIIKUEC B BOAHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

14) npumernsims OCHOBHBIE OIEPAIIMHA MBICIUTEILHON JEATSIPHOCTH — aHAM3 U CHUHTE3, CpAaBHEHHE, 000OIICHUE, CUCTEMATHU3aIHIO, BBISBICHUE
MPUYMHHO-CTIEICTBEHHBIX CBSI3€ — M7 M3y4EHHUS CBOWCTB BEIIECTB M XUMHUYECKHX DPEaKIIMi{; €CTECTBEHHO-HAayYHbIE METOJbI MO3HAHUS —
Ha0JI0/IeHNE, H3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (pealbHBIA U MBICIICHHBIH ).

CUCTEMA OLHEHUBAHNUSA NNTAHUPYEMBIX PE3YJIBTATOB

B xone peanmuzanuu JaHHOM NPOrpaMMBbl IPETyCMOTPEHBI CIEAYIOUIME BHIBI U (OpPMBI KOHTPONS (TEKYLUIMH M MPOMEXYTOUHBIN):
CaMOCTOSITeNIbHbIE pabOTHI, TECTUPOBAHUE, KOHTPOJIbHBIE paOOTHl M MpakTHYeckue padoThl. DopMBbl yU€Ta TOCTHKEHUN 3TO: MPOBEPKA TeTpajiei 1o
NpeaMeTy, aHaJIu3 TeKYIIeH ycrieBaeMOCTH, BHEYpOUHast eSITEIbHOCTD - y4acTUE B OJIMMITNA/IAX, HAYYHO-TIPAKTUYECKHX KOH(EPEHIIUSX.
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HTOroBelii KOHTPOJIb OCYIIECTBISIETCS B KOHIIE YU€OHOT0 rojia B BUJIE HTOTOBOM KOHTPOJIbHOHN paboThl. YPOBEHb MOATOTOBKH O0YYAIOMIMXCS HA
KOHEI[ Y4eOHOrO Trojia COOTBETCTBYET TPEOOBAHUSM, YCTAHOBJICHHBIM (eJIepaIbHBIMU TOCYAapCTBEHHBIMH O00pa30BaTEIbHBIMEU CTaHIApTaMHU,
OCHOBHOM o0OpazoBatenbHOl mporpammoii OO0 I'BOY COII noc. KomcoMonbckmii

OrneHrBaHME OCYIIECTBIISIETCS MO OAMIBHONW CUCTEME C UCIIOJIB30BAHUEM OTMETOK «5», «4», «3», «2».

Texyiuii KOHTPOJIb BKIIIOYAET B ce0s MOYPOYHOE M TeMaTHYECKOEe OLIEHUBAHUE PE3yNbTaTOB 00y4deHus. i OLIeHKH TeKylleld yClieBaeMOCTH
UCIIOJIL3YIOTCS PA3IMYHBIC (DOPMBI KOHTPOJIS: YCTHBIM OMPOC, KOHTPOJIbHAS padoTa, CaMOCTOSITeNIbHASL pa00Ta, IpaKTHYECKass padoTa, TECTHPOBAHUE,
MaTeMaTHYeCKHE JTUKTAHTHI.

HpOMe)KYTO‘lHaH arTeCTaluAa IIPOBOAUTCA IO TPHUMECCTpPAM. I'omoBas MMPpOMCIKYTOYHAA aTTeCTalUd MPOBOAUTCA IO y‘IC6HOMy npeamMeTy 1o
huToram y‘IC6HOFO roaa.
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs
8 KJIACC (2 u B Hezemnto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMs)

[IpumMepHBbIe TEMBI,
pacKpbIBAIOLME TaHHBIN pa3ien
IIPOrpaMMBbl, U KOJIMYECTBO YACOB,
OTBOJIMMOE HA UX U3YYEHHE

OcHOBHOE coaepKkaHue

OCHOBHBIE BUJIBI JIEATEIIEHOCTH
00y4armuxcs

ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI

pecypc

Pazgen 1. [lepBonauanbubie xumuueckue nmouatus (20 u)

Tema 1. Xumus — BaxkHas
00J1aCTh €CTECTBO3HAHMS U
MPAKTUYECKOU EeSATEIbHOCTH
yesoBeka (5 )

[Ipeamer xumun. Ponp XUMUU B KU3HA
YyeJoBeKa. XMMHS B CUCTEME HayK. MeTobl
O3HAHUA B XUMUHU. Tejia U BelecTna.

®dusnyecKue CBOMCTBA BEUIECTB. ATperaTHoe

COCTOSIHUE BelecTB. YNCThIE BENIECTBA U
cmecu. CriocoObl pa3ieneHust cMecei.
Ou3nYecKue U XUMHUUECKHE SBICHUSI.
IIpu3Haky u ycaoBuUs NPOTEKaHUS
XUMHYECKHUX PEaKIHii. 3HAKOMCTBO C
IpaBHJIaMu O€30MMACHOCTH U IPUEMaMU
paboThl B XUMHYECKOH J1abopaToOpHH.

JleMOHCTpaluH:

1. JJabopaTopHoe 000pyI0BaHUE.

2. PaznuuHble BUIbI XUMUYECKON MOCY/IBI.
3. O6pa3ub! BeniecTB. 4. CriocoOsI
paszenenus cmecelt (punbTpoBanue,
BBIITAPUBAHUE, TUCTHILIALNS,
xpomarorpadus). JlaGopaTopHsblie n
npakTuieckue padorsl Jlabopamopnusie

e PackpbIBaTh CMBICT U3y4aeMbIX
MTOHATHM.

e  PackpbIBaTh pOjb XUMUU B
IIPUPOAE U KU3HU YEJIOBEKA, €€ CBA3b C
JIPYTUMH HayKaMH.

e  Pa3nuuarh YKMCTHIE BEIIECTBA U
CMECH; OJHOPOIHBIE U HEOJHOPOIHbIE
CMECH.

. Paznuyars pusnueckue u
XUMHUUYECKUE SBJICHUSI.

o Omnpenensars Npu3HaKku
XUMHUYECKHUX PEAKIIMNA U YCIOBHS UX
IIPOTEKAHUS.

o CnenoBath npaBuiiaMm
MI0JIb30BAHUSI XUMHUYECKON ITOCYI0N 1
1a00paTOpPHBIM 000pPYyIOBaHUEM, A
Tak)Ke MpaBUjiaM 0OpaIeHus ¢
XUMUYECKHMH BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKLIUSIMH IO
BBINOJIHEHUIO MPAKTHYECKUX PadoT.
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onvimupl: Onrcanue GU3NYECKUX CBONCTB
BellecTB. Pa3zienenue cMecu ¢ MOMOILBIO
Maruuta. Ilpakmuueckue pabomut.

Ne 1. IIpaBuna pabotsl B 1abopaTopun

U Ipu€Mbl oOpaleHus ¢ 1ab0paToOpHbIM
000py/IOBaHUEM.

Ne 2. Pa3nenenne cmeceit (Ha mpumepe
OYHCTKHU TTOBAPEHHOU COJIH )

. [InanupoBaTh U IPOBOJUTH
XUMUYECKUN SKCIEPUMEHT 10
W3YYEHUIO M OMIMCAHUIO (PH3UUECKUX
CBOICTB BeIECTB, CIIOCOO0B
pa3aeneHust CMECEN BEILIECTB.

. Hcnons3oBate npu
BBITIOJTHEHUH Y4E€OHBIX 3aJJaHUI U B
IIPOLIECCE UCCIIE0BATEIBCKON
JeATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUYECKOIO
coJiepKaHusl, CIPaBOYHbIE MaTEpHUAIbI,
pecypcbl nTepHera.

. BricTpanBarth pa3BépHyThIE
MHCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha nH(OpMaIHo 13 ydcOHUKA
U CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh N3yYEHHBIN
MOHSATUWHBIN annapar Kypca XuMuu

Tema 2. BemectBa 1 XUMAYECKUE
peakuuu (15 1)

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
3JIEMEHTBI. 3HaKH (CUMBOJIbI) XMMUYECKUX
3J1eMEHTOB. [IpOCThIE U CI0XKHBIE BENIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUeHHE. XMMHUUECKasI
¢dopMmyina. BalneHTHOCTh aTOMOB XUMUYECKHUX
AIIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTAaBA
BemlecTB. OTHOCUTENIbHAS aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.
MaccoBas 1011 XMMHYECKOTO DJIEMEHTA B
coenHeHNU. DU3ndecKkrue U XUMUYECKUe
ABJICHMS. XuMudeckas peakuus. [Ipusnaku
U yCIIOBUS NIPOTEKAHUS XUMHUUYECKUX
peakuuii. XMMHUYECKUE YPABHEHMUS.

e [IpumeHATH €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS (B TOM
YucIie HaOII0IeHre, MOIETTMPOBaHUE,
HKCIIEPUMEHT) U OCHOBHBIE OTlEepaIiy
MBICIIMTEIIEHOHN JeITCILHOCTH
(cpaBHeHue, KinaccuUKaIKs) IS
M3Y4YEHUS BEIIECTB U XUMUUYECKUX
peaKuui.

e PackpbIBaTh CMBICI U3y4aeMbIX
MOHSATUN U 3aKOHOB M IPUMEHSTH 3TH
MOHSTHUS MIPU ONIMCAHUU CBOMCTB
BEILIECTB U UX IPEBPALLECHUAMN.

e Paznnuath QpusndecKue u
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Tunel XUMHUUYECKUX peakluid (COequHEeHMS,
pa3oXKeHUs, 3aMeIlIeHus1, OOMeHa). 3aKOH
coXpaHeHHUs Macchl BemecTs. M. B.
JIOMOHOCOB — YUYEHBIW-IHIIUKIIONIEIUCT.
HemoncTpaunu Ousnyeckue sBIeHUS
(pactupanue caxapa B CTYIKE, KUTICHUE U
KOHJCHCALlUs BOABI U T. J.). XUMHUYECKHE
ABJIEHUS (TOpPEHUE CBEYHU, PA3I0KEHHE
caxapa, B3auMO/ICMCTBUE CEPHOU KUCIIOTHI C
XJIOPHIOM Oapwsi, pa3iokKeHUE THAPOKCUIA
meu(Il), B3amoelicTBHE Jkele3a ¢ Cepo,
B3alMO/ICIICTBHE JKee3a C pacCTBOPOM COJIN
meau(Il)). OnbIT, HITIOCTPUPYIOLINHT 3aKOH
coxpaHeHus Maccel. JlabopaTopHbie u
npakTudeckue pabotsl JlabopaTopHbie
onbIThl: [Ipumepbl pu3ndeckux sABICHUN
(mnaBJieHHE BOCKA, TasTHUE JIBIA).
IIpuMepsl XUMUYECKHX SBJICHUN
(mpokanuBaHKe MEIHOU MTPOBOJIOKH,
B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOH). Moaenu
aTOMOB M MOJIEKYJI.

Bviuucnenusn

— OTHOCHUTEIBHON MOJIEKYJISIPHONW MacChl
BEIIECTB;

— MacCOBOM JIOJIM XUMHUYECKOTO 3JIEMEHTA
1o popMyIie CoeTUHEHUS

XMMHYECKHE SBICHUS, OOBSCHITH UX
CYIIHOCTbH C TOUKH 3pEHHs] aTOMHO-
MOJIEKYJISIPHOTO yYEHHUS.

e Omnpenensats NpU3HAKU
XUMUYECKUX PEaKIHid, yCIOBUS HX
NPOTEKaHHUS.

e OOBACHATH CYIIHOCTh
(GU3NIECKUX U XUMUYECKUX SIBIICHHH C
TOYKH 3pCHUS aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

e Kiaccudumnmponars
XMMHYECKHE PeakyH (110 YHCITy U
COCTaBy pPearupyomux u
00pa3yronmxcs BEIIECTB).

e CocTaBusiTh GOPMYIIBI
OWHAPHBIX BEIIECTB 110 BAJICHTHOCTU U
OIpeNeNATh BAJIEHTHOCTb 110
(dbopmynaM BEIIECTB.

e PaccraBnsaTh K03 (HUIMEHTHI B
YPaBHEHHSIX XUMHUYECKUX PEAKIIHH.

e CrnenoBaTh IpaBUIaM
MOJIb30BaHUs XMMUYECKOH MOCYA0H U
nmabopaTOpHBIM 000PYIOBAHUEM,
TaKXe MpaBuiIaM 0OpaleHus ¢
BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMH 110 BBIITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB.

e lcnonp3oBath npu
BBINOJIHEHUH YU€OHBIX 33JaHUH U B
npoIiecce UCCaeI0BaTeIbCKON
JeSITEIbHOCTH HAyYHO-TIONYJISIPHYIO
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JUTEPATypPy XUMHUYECKOIO
COZIepKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypcesl IHTepHeTa.

e BricTpauBaTh pa3BEPHYTHIC
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HHGOPMAITHIO U3 YIeOHHKA
Y CIPaBOYHbBIX MAaTEPUAIIOB, TPAMOTHO
MCII0JIb30BaTh U3y4YEHHBIN
ITOHATUMHBIN annapar Kypca XuMuu

Paznen 2. BaxuHeiilme npeacTaBuTeid Heopranudeckux Bemects (30 v)

Tema 3. Bozayx. Kucnopoa.
[TonsiTre 06 okcumax (5 )

Bo3nyx — cmech razos. CoctaB Bo3ayxa.
Kucnopoa — 31eMeHT U MpoCcToe BEIIECTBO.
O30H — aJIOTPONHAS MOJUPUKAIIHS
kuciopoaa. Haxoxaenue kuciopona B
npupoze, GU3NIeCKue 1 XUMHYECKHE
CBOMCTBA (pEaKLUU OKUCIICHUS, TOPEHHE).
VYcnoBusi BOSHUKHOBEHHUS U NTPEKPALCHUS
ropenus. [Tonstue 06 okcugax. CrnocoOs
HOJTy4eHHS KUCIIOPOAa B Ta00paTopuu U

MNPOMBIINIJICHHOCTH. HpI/IMeHeHI/Ie KucJjopoaa.

KpyroBopot kucnoposa B mpupoe.
TennoBoii 3¢ hekT XuMu4eckoi peakiuu,
MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMSIX.
Tonnuso (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
peoTBpalleHusl. Y CUIeHHEe apHUKOBOIO
addekra, pa3pylieHrne 030HOBOTO CIOSL.
Hemonctpannu Bzanmonericteue pocdopa,
CEPBI U JKeJle3a ¢ KUCI0POI0M (BO3MOXKHO
WCITOJTIb30BAHUE BHJICO-OTBITOB).

e  PackpbpIBaTh CMBICIT H3Y9aEeMBIX
MOHATUI U IPUMEHSTH 3TH OHSATHS
IIPY ONMCAHUU CBOMCTB BEIIECTB U MX
IIPEBPAILICHUM.

e  XapakTepu3oBaTh (OIUCHIBATH)
COCTaB BO3/lyXa, PU3NYECKUE U
XMMUYECKHE CBOMCTBA KMCIOPOAa,
CIOCOOBI €r0 MOJTYYEeHHUs], IPUMEHEHHE
U 3HaU€HHE B IPUPOJIE U KU3HU
YeNoBeKa.

e  CpaBHMBATbh PeaKLUU TOPEHUS U
MEIJICHHOTO OKUCIIEHUS.

e  CoOupatb npudOpHI AJIs
MIOJTy4YEeHHUsT KUCIOpOo/ia (BBITECHEHHEM
BOJIBI M BO3/1yXa).

e Pacrno3HaBaTh ONMBITHBIM MTYTEM
KHACJIOPO/I.

e  lcnonb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JJIs1 COCTaBIEHHS (hopMy
BEIIECTB, MOJICKYJISIPHBIX YPaBHEHHHA
XMMUYECKHUX PeaKIfii ¢ y4acTHeM
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Ornpenenenne coaepkanusi KUCaopoaa

B Bo3yxe. OIBITHI, IEMOHCTPUPYIOLINE
YCJI0BUsI BOSHUKHOBEHUS U IIPEKpaICHUs
TOpPEHU.

JlabopaTropHble M NpaKkTHYeCKHEe Pa0OThI
Jlabopamopnstii onvim: O3HaKOMJICHUE C
o0Opasiamu OKCHIOB.

[TpakTuueckas pabota: Ne 3. [lonydenue u
coOupaHHe KHCI0pO/1a, U3YUYEHUE €ro
CBOWCTB.

Botuucnenus

— MOJIEKYJISIPHOM Macchl KUCIOPOa U 030HA
Ha OCHOBAaHMM aTOMHOM MacChbl XMMHYECKOI'0
3JIEMEHTa

KHCIIOpO/a.

e OOBACHATH CYyLTHOCTb
HKOJIOTHUECKUX MPOOIIeM, CBI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

e (CnenoBaTh paBUIam
6e3onacHoil paboThl B 1abopaTopun
IIPY UCIIOJIb30BAaHUM XUMUYECKON
MOCYyIbI 1 000PYAOBaHUS, a TAKXKE
npaBuiIaM oOpalleHus ¢ TOPIOYUMHU
BELIECTBaMHU B OBITY.

e [InaHupoBaTh U OCYLIECTBIATH
Ha MPaKTHKE XUMHUYECKHUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI01eHN, J1eN1aTh BBIBOJIBI 110
pe3ysibTaTaM 3KCIEpUMEHTA.

e  VY4acTBOBaTh B COBMECTHOM
paboTe B rpymre.

e  lcnosnb30BaTh Ipu
BBINOJIHEHUH Y4€OHBIX 33aHUH U B
polecce uccae10BaTeabCKon
JESATEIIBHOCTH HAY4YHO-TIOMYJIIPHYIO
JUTEPATypPy XUMHUUECKOIO COJIEpPKaHuUs,
CIIPaBOYHBIE MATEPUAIIBI, PECYPCHI
WNHTrepHera.

e  BricTpauBaTh pa3BEPHYTHIC
IIMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3 YIeOHHKA
Y CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
WCITOJIB30BATh N3yYEHHBIN MOHITHUIHBIN
annapar Kypca XUMUHU

Tema 4. Bogopona.

BO}IOpO)I — DJICMCHT U IMMPOCTOC BCIIECCTBO.

® PaCKpBIBaTB CMBICJI NU3YYACMBIX
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ITousiTue 0 KHUcCI0TAX
M COJIAX

(54)

Haxoxnenue B mpupoje, puandeckue u
XUMUYECKHUE CBOWCTBA (HA MpUMEpe
B3aMMOJICHCTBHS C HEMETAITIaMH U OKCHUJaMH
METAJIJIOB), IPUMEHEHHUE, CTIOCOOBI
nosyueHust. [loHaTHe 0 KHCIOTAX U COJSIX.
JleMoOHCTpaL U

[Tonyuenue, cobupanue u pacrio3HaBaHUE
BOJIOpOJA.

['openue Bogoposa.

BzanmopeiicTBre BoIopoia ¢ OKCHIOM
meau(1I).

JlaGopaTopHble U NpaKkTH4YecKne padoThl
Jlabopamopmuwiii onvim:

BzaumopeiicTBie KUCIOT ¢ MeTalIaMHu.
Ilpakxmuueckas paboma:

Ne 4. Tlonyuenue u cobupanue BoAOpo/Ia,
M3y4YEHHE €r0 CBOMCTB.

Botuucnenus

— MOJIEKYJISIPHOM MaccChl BEIlleCTBA HA
OCHOBaHHMHU aTOMHOM MacChl XUMHUYECKUX
3JIEMEHTOB

MOHITUI U IPUMEHSATDH 3TH MOHATHS
IIPY OTIMCAHUM CBOWCTB BEILIECTB U UX
MPEBPAILICHUIA.

e  XapakTepusoBaTh (ONMUCHIBATH)
¢du3nUecKkrue 1 XUMHYECKHE CBOWCTBA
BOJIOPO/JIa, CIIOCOOBI €ro MOoJyueHus,
MIPUMEHEHUE.

e  CoOupatrb npubop st
MOJIyYeHUsl BOJOPOAA.

e lcnonb30BaTh XMMUYECKYIO
CUMBOJIUKY JIJISl COCTaBICHUS POPMYIT
BEIIECTB, MOJICKYJISIPHBIX YpaBHEHUU
XUMHYECKHUX PEaKLIUN C y4aCTHEM
BOJIOpOJA.

e (CnenoBarh paBuiIam
6e3onacHoi paboThl B 1abopaTopun
MIPH UCTIOJIb30BAHUN XUMUYECKOM
MOCYyIbI 1 000PYAOBaHUS, a TAKKE
mpaBUJiaM oOpalleHus ¢ TOPIOYNMHU
BEIIECTBaMHU B OBITY.

e [lmaHupoBaTh U OCYIIECTBIAThH
Ha MPAKTHKE XUMUICCKHUE
AKCIIEPUMEHTHI, IPOBOJUTH
HaOII0ICHUS, AeJIaTh BLIBOILI 10
pe3ynbTaTaM dKCIIepUMEHTA.

e  VYyacTBOBaTh B COBMECTHOM
pabote B rpy1ie

Tema 5. KoinuecTBeHHBIE
OTHOIIIEHUY B XMMHUHU

(4 1)

KonuuectBo BemectBa. Monb. MonsipHas
Macca. 3akoH ABoragpo. MossipHbIT 00bEM

ra3oB. Pacu€Tel 1o XUMHYECKUM YPaBHCHHAM.

° PaCKpLIBaTL CMBICJI U3YYACMBIX
MMOHATHH U IMPUMCHSTD 3TU IMOHATHA, a
TAKXC U3YYCHHBIC 3aKOHBI 1 TCOPUH
JJI1 pCHICHU A paC‘léTHBIX 3agaq.
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JdemoHcTpauus
OO0pa31ibl BEHIECTB KOJIUYECTBOM | MOJIb.

Buviuucnenusn

— 00BbEMa, KOIMYECTBA BEIIECTBA Ia3a 110 €ro

U3BECTHOMY KOJIMYECTBY BELIECTBA WU
00BEMY;

— 00BEMOB Ta30B 110 YPAaBHEHHUIO PEAKIIUU HA
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUN Ta30B

e  BpiuuciaTh MOJIIPHYIO Maccy
BEIIECTB; KOJMYECTBO BEIIECTBA, 00BEM
rasa, Maccy BeIECTBa;

e [IpoBoauTh pacy€Tsl MO
YPaBHEHUSM XUMHUECKHUX PEaKIIUA:
KOJINYeCTBa, 00bEMa, MacChl BEIIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce PeareHTOB MM MPOAYKTOB
peaxIuu.

e  BricTpauBaTh pa3BEPHYTHIC
NUCHMEHHBIC M YCTHBIE OTBETHI C
Omopoi Ha HHPOPMAIUIO U3 y4eOHHKA
U CIIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
UCIOJIb30BaTh U3YUYEHHBIN MOHATUITHBIN
anmapar Kypca XuMUHu

Tema 6. Bona. PacTBopbl.
IlonsiTHe 00 OCHOBAHUAX

(54)

duznyeckue cBOMCTBA BOJBI. AHnanu3 u

CHUHTE3 — MCTOAbI U3YYCHHA COCTaBa BOJIbI.

XYMUYEeCKUE CBOWCTBA BOJBI (PEAKIUU C
MeTaJlJIaMH, OKCHIAMH METaJUIOB U
HEMETAJJIOB).

CocraB ocHoBanuid. [lonsitue 00
WHANKATOpax.

Bopna xak pactBoputens. PacTBopbl.
PacTBOprMOCTH BEIIECTB B BOJIE.

HaCI)IHIeHHBIG 1 HCHACBIIIICHHBIC paCTBOPLI.

MaccoBas 1014 BEIIECTBA B PACTBOPE.
Ponb pacTBOpOB B IPUPOAE U B )KU3HU
yesoBeKa. KpyroBopoT Bozibl B IpUpPOJE.
3arpsi3HEeHUE IPUPOAHBIX BoA. OXpaHa u
OUYHCTKA IIPUPOIHBIX BOJ.

e  PackpbIBaTh CMBICI U3y4aeMbIX
MOHSTUN U IPUMEHSATDH 3TH MTOHATHS
IIPY OIIMCAHWH CBOMCTB BEILECTB U UX
IIPEBPAILCHUMN.

e  XapakTepu3oBaTh PU3NUECKUE
Y XUMHYECKUE CBOMCTBA BOABI, €€ POJIb
KaK pacTBOPUTEISI B IPUPOIAHBIX
poreccax.

e  CocraBusiTh ypaBHEHUS
XUMHYECKHUX PEAKIHN C y9aCTHEM
BOJIBI.

e  OOBACHATH CYIIHOCTh
HKOJIOTMUYECKUX MPOOIIeM, CBI3aHHBIX C
3arpsiI3HEHUEM NIPUPOIHBIX BOJ,
CIoCcOoObI OUYUCTKHU BOJIBI OT IPUMeECEH,
MEPBI 10 OXPaHe BOJ OT 3arps3HEHMSL.
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JemMoHCTpauMu

DIIEKTPOIN3 BOJIbI; CHHTE3 BOJbL;
B3aMMOJICHCTBHE BOJbI C METAJUIAMU

(Na, Ca) (BO3MOHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB).

PactBOpeHue BewecTs ¢ pa3aInyHoOu
pPacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U IIEJIOYEN
C TIOMOIIIbIO UHIUKATOPOB.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
Ilpakxmuueckas paboma:

No 5. ITpuroroBiieHuE pacTBOPOB C
OIpeNeNEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA.

Buviuucnenusn
— C UCHOJIb30BAHUEM IIOHSITHS «MaccoBast
JIOJISI BEIIECTBA B pACTBOPE»

e [lmaHupoBaTh U OCYLIECTBIIAT
Ha MPAaKTUKE XUMUYECKHUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI0ACHNU, J1eN1aTh BBIBOJIBI 110
pe3yJsibTaTaM 3KCIEPUMEHTA.

e (Cnenosarh paBuiIam
0e30macHOM paboThI B TabOpaTOpUn
IIPYU UCIIOJIB30BAHUN XUMUYECKOU
HOCyJIbl U 000PYAOBaHMUSL.

e  [IpoBOIUTH BBIUUCIIEHHUS C
IIPUMEHEHHUEM NOHSTHS «MacCcOBast
JI0JIs1 BELIECTBA B PaCTBOPE.

e  lcnosnb30BaTh Ipu
BBINOJIHEHUH Y4€OHbIX 3aJaHUi U B
IIPOLIECCE UCCIIEN0BATENBCKON
JeSITEIIbHOCTH HAY4YHO-TIOMYJIIPHYIO
JUTEPATypPy XMMHUYECKOIO CONEPIKaHNUs,
CIIPaBOYHBIE MaTepUabl, PECYPCHI
WNHurepHera.

e  BricTpauBaTh pa3BEPHYTHIC
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAITHIO U3 YIeOHHKA
Y CIIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO
HCIIOJIB30BATh N3YYEHHBIN MOHITUMHBINA
annapar Kypca XUMHH

Tema 7. OcHOBHBIE KJIACCHI
HEOpPraHu4ecKuX
coeIMHeHU

(11 1)

Knaccudukanus HeopraHnyeckux
COCIMHEHU.

Oxkcuppl: coctaB, kiaccupukanys (OCHOBHBIE,
KHCJIOTHBIE, aM(pOTEpHBIE,
HEeCcoJIe00pa3yroIue), HOMEHKIaTypa
(MeXyHapoJHast U TPUBUAIIbHAS).

e KuaccudumupoBars n3ydaempie
BEIL[ECTBA 10 COCTABY U CBOWCTBAM.

e  CocraBusaTh (POpMYIIBI OKCHJIOB,
KHCJIOT, OCHOBAaHMM, COJIEU U HAa3bIBATh
UX 0 MEKIyHApOAHOW HOMEHKIIATYpeE.

e [IporHosuposaTh CBOMCTBA
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[Tonydyenune u XuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB.

OcHoBaHWusI: cOCTaB, KIaccupukams,
HOMEHKJIaTypa (MeXIyHapoaHas U
TPUBHUAIIbHAS), PU3NICCKUE U XUMHUYCCKHE
CBOMCTBA, CITIOCOOBI TIOJTYYCHHS.

Kucnotsl: coctaB, knaccudukanus,
HOMEHKJIaTypa, PU3NYECKUE U XUMHUYECKHE
CBOICTBa, CIIOCOOBI OJTYUEHUS.

Psin akTMBHOCTH METaJLIIOB.

Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI
MOJTyYeHUsl, B3aUMO/ICHCTBUE COJIEH C
MeTaJUIaMH, KUCJIIOTaMH, IEJI0YaMu 1
COJISIMH.

['eHeTHYeCKas CBSI3b MEXIY KJIacCaMH
HEOPraHMYECKUX COSAMHEHUH.

JleMoOHCTpaL U

OO0pa3ibl HeOPraHUYEeCKUX BEIECTB
Ppa3IMYHBIX KJIaCCOB.

B3anmoneiicTBre pacTBopa CEpHOU KHUCIOTHI
¢ okcuzom menu(1l).

Peakuus HenTpanuzanuu.

BriTecHeHne 0JTHOrO MeTasia APyrum u3
pacTBopa COoJH.

JlaGopaTopHble U NpakTHYecKue padoThl
JlabopamopHvie onvimul.

BzanmoeiicTBHE KUCIOT ¢ METAIIaMH.
ITonydyeHne HepacCTBOPUMBIX OCHOBAHUM.
B3anMopeiicTBue HEpaCTBOPUMBIX

BEIIIECTB Ha OCHOBE OOLIMX
XUMHUYECKHUX CBOMCTB N3Y4YEHHBIX
KJIaCCOB/TPYII BELECTB, K KOTOPBIM
OHM OTHOCSITCSI.

e  CocCTaBATh MOJEKYJIIPHBIE
YPaBHEHHUs PEaKLUil,
WUTIOCTPUPYIOIINX XUMUUYECKUE
CBOWCTBA U CLIOCOOBI MOJTYYEHHUS
BEILIECTB U3YUCHHBIX KJIACCOB/TPYIII, a
TaK)Ke TIOATBEPKAAOIINX
TEeHETUYECKYI0 B3aUMOCBSI3b MEXKIY
HUMU.

e [Ipou3BOAUTH BBIUKCIECHHUS 110
YPaBHEHUSIM XUMHUYECKHUX PEAKIIUM.

e [lmaHupoBaTh U OCYLIECTBIISATD
Ha MPAaKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI0IeHN, JIeNIaTh BBIBOJIBI 1O
pe3yabTaTaM dKCIIEPUMEHTA.

e (CnenoBaTh NpaBUIam
0e3onacHoi paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUN XUMUYECKOU
HOCY/JIbl U 000PYAOBaHMUSL.

e  lcnosnb30BaTh Ipu
BBINOJIHEHUH Y4€OHBIX 33aHUH U B
Ipolecce Uccae10BaTenbCKon
JESATEIIBHOCTH HAYy4YHO-TIONYJISIPHYIO
JUTEPATypy XUMUUECKOTO COJIEPIKaHuUs,
CIIPaBOYHBIE MATEPUAIIBI, PECYPCHI
WNHrepHera.

e  BricTpauBaTh pa3BEPHYTHIC
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OCHOBaHHI ¢ KHCIOTAMH.
Paznoxenue ruapokcuna meau(Il) mpu
HarpeBaHUH.

Ilpakmuueckas paboma:

Ne 6. Pemienune sxcnepyuMeHTaNnbHbIX 3a4a4 110
TeMe «OCHOBHBIE KJIACCHI HEOPraHUUYECKUX
COCTMHEHUI».

Buviuucnenusn
— [0 YPaBHEHHSIM XUMUYECKUX PEaKIuil

IIMCbMEHHBIC U YCTHBIE OTBETHI C
Omopoi Ha HHPOPMAITUIO U3 yIeOHHNKA
Y CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN OHATUMHBINA
anmnapar Kypca XUMHH

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumnuyeckux 3jiemMenToB JI. U. Menaeneena.
Ctpoenne atoMoB. XuMuueckasi cBsizb. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 v)

Tema 8. [lepuoaguueckuii
3akoH ¥ [lepuonnyeckas
CHCTEMa XUMHYECKHX
semenToB /[. U. MenpgeneeBa.
Ctpoenue atoma (7 u)

[TepBble NOMBITKU KIacCU(PUKALUN
XUMHYECKHX 3JIeMeHTOB. [loHsaTHE O Tpymnax
CXOJHBIX JIEMEHTOB (I1LIE€JI0YHbIE U
L1EJI0YHO3EMENBHBIE METAILIBI, TAJIOTEHBI,
MHEPTHBIE Ta3bl).

DJeMeHTBhI, KOTOpble 00pa3yroT aM(poTepHbIE
OKCH/IbI Y TUAPOKCHUJIBL.

Ilepunonnueckuii 3akoH u Ilepuonnueckas
CHUCTEMa XMMUYECKUX DIIEMEHTOB

. . Menneneesa. Ilepuonsl, rpymniisl,
noArpymnmnsl. PU3HYECKUN CMBICT
MOPSIIKOBOTO HOMEPA JJIEMEHTA, HOMEPOB
nepuoza u rpynmnsl. CTpoeHHE aTOMOB.
CocraB aToMHBIX siaep. M30TONEL.
OnekTpoHbl. CTPOECHHE ANEKTPOHHBIX
000J104eK aTOMOB NEPBbIX 20 XUMHUECKUX
aneMeHToB [lepuoguueckoitl cucremsi /. H.
Meneneesa.

e  PackpbIBaTh CMBICI
IIEPUOIUYECKOr0 3aKOHA.

e JloHumaTh CcyliecTBOBaHUE
MEPUOINYECKON 3aBUCHUMOCTHU CBOMCTB
XUMHYECKHX 3JIEMEHTOB (M3MEHEHHE
paanycoB aTOMOB U
AIEKTPOOTPHUIATEIHHOCTH) U UX
COCIMHEHUH OT IOJIOKEHUS B
MIEPUOTUYECKON CUCTEME U CTPOCHMS
aToMa.

e  VYCTaHaBIMBATH CBA3b MEXKIY
IIOJIOXKEHUEM DJIEMEHTA B
MIEPUOTUYECKON CHUCTEME U CTPOCHUEM
ero aTomMa (cocTaB U 3aps spa, oo1ee
YUCJIO IEKTPOHOB M paCIpeesIeHue NX
T10 3JIEKTPOHHBIM CIIOSIM).

e [IporHo3npoBaTh XapaxkTep
VM3MEHEHUS CBOMCTB 3JIEMEHTOB U MX
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XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA 0
ero nosioxeHuto B [lepuoguueckoit cucreme
J. . MenneneeBa. 3HaueHUe
Ilepunonnueckoro 3akoHa u Ilepuonnueckon
CHCTEMBI XMMHYCCKHX IJICMEHTOB IS
pa3BUTHUA HAyKu U npaktuku. /1. 1.
MenneneeB — y4EHBIN, IEJAror u
TpaKJIaHUH.

JleMoOHCTpaL U

KopoTtkonepuoHasi U JJIMHHONIEPUOIHAS
dbopwmsl [lepuoanueckoii cucTeMsl
xumudeckux snemenToB J. . Menneneena.
O3HakomiIeHHE C 00pa3liaMyi METAJIJIOB U
HEMETAJUIOB.

JlabopaTopHbIe U IpaKTHYeCKue padoThl
Jlabopamopmuwiii onvim:

B3aumopeicTBue ruipokcua MHKa ¢
pacTBOpaMu KHUCJIOT U IIET0YEi

COEIMHEHUH 10 TPYIIaM U Iepruoiam
[Teproanueckoi CUCTEMBI.

e  XapakTepu3oBaTb XUMUYECKHE
AIIEMEHTHI MEPBBIX TPEX MEPUOJIOB,
KaJIMsl, KJIBLHS 0 UX MOJIOKEHUIO B
[Tepuoauueckoit cucreme
J. 1. Menneneena.

e (CnenoBaTh nmpaBuiIam
0e30macHOM paboTHI B Ja00OpaTOpUH
MIPU UCIIOJIb30BAaHUU XMMHYECKOM
MoCcyAbl U 000pyI0OBaHUSI.

e  BricTpauBaTh pa3BEPHYTHIC
MMCbMEHHBIC U YCTHBIE OTBETHI C
Omopoi Ha HHPOPMAITUIO U3 y4eOHHKA
Y CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
UCIOJIb30BaTh U3YUYEHHBIN MOHATHITHBIN
amnmapar Kypca XuMUHU.

e  lcnonb30BaTh Npu
BBITIOJTHEHUH Y4€OHBIX 3aJJaHUI TEKCThI
y4eOHMKa, CIIPABOYHBIE MaTEPHAIIbI
(ITepuonnyeckyro cucremy
XUMUYECKHUX JIEMEHTOB
. . MenneneeBa, TaOnuiry
pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHHUI U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUU Pl
HaNpsDKEHUH METaJlIoB).

e  lcnonb30BaTh Npu
BBITIOJITHCHUH YUCOHBIX 3aJJaHUHN U B
IIPOLIECCE UCCIIEN0BATENBCKON
JIeATETLHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy XUMHUUYECKOTO COACpPKaHNUs,
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CIIpaBOYHbIE MaTEPHAJIbI, PECYPCHI
WNurepHera

Tema 9. XumMuyeckasi CBsi3b.
OKHCINTEIBHO-
BOCCTAHOBHTEJbHbIE PeAKIINHT
84)

DJEKTPOOTPUIIATETLHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB.

Xumudeckas CBsi3b (MOHHAs, KOBAJICHTHAS
MOJISIpPHAs ¥ KOBAJICHTHASI HETIOJIIPHA ).
CreneHb OKUCIICHHS.
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIIHLHBIC
peaxiuu (OBP). [Ipouiecch okucneHus u
BOCCTaHOBJICHUS. OKUCITUTETN U
BOCCTaHOBHUTEIIH.

JdeMoHcTpannmn
OKHUCIIMTEILHO-BOCCTAHOBUTEILHBIE
peaKIMu: TOPEHUE, PEaAKIIUU Pa3JIOKEHHUS,
COCINHCHUA

e  PackpbIBaTh CMBICI U3y4aeMbIX
MOHSATHUH.

e OnpenensiTh BUJ XUMHUYECKOU
CBSI3U B COC/IMHEHUH.

e  Omnpenensts CTENEHb
OKHCIICHHSI XHMUYECKOTO 3JIEMEHTA 110
dbopMyIe ero coeIMHEeHHs.

e Ompenensarb dIEMEHT
(BEIIeCTBO) — OKHMCIUTEND U JJIEMEHT
(BEIIeCTBO) — BOCCTAHOBUTEIIb.

e OOBACHATH CYITHOCTD
MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHSI.

e  CocTaBisTh 3JIEKTPOHHBIN
OanaHc ¢ y4€ToM YKclia OTAAHHBIX U
MPUHSTHIX AIEKTPOHOB.

e  CocTaBusTh ypaBHEHUE
OKHCITUTENTFHO-BOCCTAHOBUTEIILHOU
PEaKINH.

e  lcnosnb30BaTh Ipu
BBITTOJIHEHUH YUEOHBIX 33JaHUN TEKCTHI
yueOHHUKa,

®  CHpaBOYHBIC MATEPHAIBI
(TTeprOAMYECKYIO CHCTEMY XUMUYIECKHX
anemenToB JI. 1. Menpeneesa, Tabiuiy
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHHUI 1
coJiel B BOJIE, IJIEKTPOXUMHUECKHUI psijt
HaNpPSDKEHUN METaJUIOB)
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9 KJIACC (2 9 B Heemnmto, Bcero 68 4, u3 HuX 4 4 — pe3epBHOE BpPEeMsl)

[IpumMepHBbIEe TEMBI,
PacKpbIBAOIME NaHHBIN pa3ien
IIPOrpaMMBbl, U KOJIMYECTBO YACOB,
OTBOJUMOE Ha X U3YYCHHE

OcHoBHOE coaepKkaHue

OCHOBHBIE BUJIBI JIEATEIIEHOCTH
o0yyJaronmxcs

ONEeKTPOHHBIN
00pa3oBaTeNbHbIHI

pecypce

Pazpnen 1. IlepBonauanbubie xumuueckue noustus (20 u)

IloBTOpEHuUe M yrirydJieHue
3HAHUI OCHOBHBIX Pa3/iesioB
Kypca 8 kiacca

(54)

[Tepuoanueckuii 3akoH. [lepuoanueckas
CHUCTEMa XMMUYECKUX DJIEMEHTOB

. . Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KAJIKs, KAJIBLIUS U UX COCTMHECHUI
B COOTBETCTBUH C IMOJIO)KEHUEM AJIEMEHTOB B
NEPUOANYECKON CUCTEME U CTPOCHUEM HX
aTOMOB.

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB (MEKIyHapOIHAS
U TpUBHAJIbHAas). XUMUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIUXCA K Pa3JIMUYHBIM
KJIacCaM HEOPTaHWYECKUX COCIMHEHUM, UX
TE€HETUYECKasl CBSI3b HEOPraHUUECKHUX
BEIIECTB.

CrpoeHnue BemecTBa: BUIbl XUMUYECKOM
CBSI3U U TUITBI KPUCTAITMYECKUX PEIIETOK.
3aBUCHUMOCTB CBOMCTB BEILIECTB OT UX
CTPOEHHUSI.

JleMoOHCTpaLun
1. Moaenu KpUCTAIIIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB.

e  XapakTepu3oBaTb XUMHUYECKHE
AJIEMEHTBI NIEPBBIX TPEX MEPUOJIOB,
KaJIAs U KJIBLMS 110 UX IOJI0KEHUIO B
ITepuoanueckoii cucreme
. . Menneneena.

e KiaccupunupoBarb U Ha3bIBaTh
HEOPraHWYECKHE BEIECTBA U3YYCHHBIX
KJIACCOB.

e  OnwuceBaTh O0UIME XUMUYECKHE
CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA IpUMEpaMu
MOJIEKYJIAPHBIX YPABHEHUN
XUMHUYECKUX PEAKLINN.

e OmnpenensTe BUJ XUMUYECKON
CBSI3U Y TUII KPUCTAJUIMYECKON
PELIETKU BEIECTBA.

e [IporHo3npoBaTh CBOMCTBA
BEILECTB B 3aBUCHMOCTH OT MX
CTPOCHHSL.

e  BricTpauBaTh pa3BEPHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(pOpPMaIUIO U3 YUeOHHUKA
Y CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
UCIIOJIB30BATh U3yYEHHBIN OHATUMHBIN
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2. KopoTkomnepuoiHas ¥ JUIMHHOTIEPHUOAHAS
dopmerl [Teproaudeckoii CUCTEMBI
xumMu4ueckux dyemenToB . . MenaeneeBa

armapar Kypca XuMUH.

e  lcnosnb30BaTh Ipu
BBITIOJIHEHUH YUEOHBIX 33JaHUH U B
IIPOLIECCE UCCIIEN0BATEIbCKON
JIeATEIbHOCTH HAyYHO-TIOIIYJISIPHYIO
JUTEPATypy XUMHUUYECKOIO COAECPIKaHNUs,
CIIPaBOYHBIEC MaTEPHUAJIbI, PECYPCHI
HNuTepHera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XHUMHUYECKHX
peaxkuuii

(49)

Knaccugukanus XaMIYecKuX peakiui 1o
pas3IMYHBIM NIPU3HAKaM (II0 YUCITY U COCTaBYy
YYaCTBYIOUIMX B PEAKI[MH BEILECTB, 10
TerioBoMy 3G (HeKTy, o U3MEHEHUIO
CTENEHEW OKUCIEHUSI XUMHUUECKHUX
3JIEMEHTOB, 110 0OPAaTUMOCTH, IO YYaCTUIO
KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE
peaKkIMy, TEePMOXMMUYECKHE YPAaBHEHUS.
ITonsiTHE O CKOPOCTH XMMHYECKON pEaKIIVH.
[ToHsITHE O TOMOT€HHBIX U T'€TEPOTEHHBIX
peakuusx. [lonstue 06 06paTUMBIX U
HEOOPaTUMBIX XUMUYECKUX PEaKIUsX.
[TonsiTHE O XUMHUYECKOM PaBHOBECHHU.
@DakTOpHl, BIUSAIOLUINE HA CKOPOCTh
XUMHUYECKON PEeaKIMU U MOJIOKEHNE
XUMHYECKOTO PABHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH
(371eKTPOHHBIN O6aJaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHON PEAKIINH).
JleMoHCTpanuu

1. 3aBHCHMOCTB CKOPOCTH XUMHYECKOU
pEaKIMU OT PA3TUYHBIX (PAKTOPOB.

2. Bo3zgeiicTBre Karanu3aTopa Ha CKOPOCTh

e  PackpbIBaTh CMBICI U3y4aeMbIX
HNOHSTUN U IPUMEHATDH 3T IOHATHUS
IIPY OIIMCAHWH CBOMCTB BEILECTB U UX
IIPEBPAILICHHM.

e Knaccudunuponatsb
XUMHUYECKHUE PEAKLUH 110 Pa3INYHBIM
IIPU3HAKaM.

e  VYcraHaBIMBaTh 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOW PEAKIUH OT
pa3InYHbIX (PaKTOPOB.

e [IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUECKHUX
IIPEBPALICHUN B PA3JIMYHBIX YCIOBHUSAX.

e  Ompenenarb OKUCIUTETb U
BoccTaHoButenb B OBP.

e  CocCTaBisATh JIEKTPOHHBIN
OanaHc peakLuu.

e  [Ipou3BOAUTH BBIUYUCICHHUS 110
XUMHUYECKUM YPaBHEHHUSIM.

e  BricTpauBaTh pa3BEPHYTHIC
IIMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3 YIeOHHKA
Y CIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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XUMHUYECKON pPEeaKIIiH.

3. Ilpumepsl HEOOPATHUMBIX U OOPATHMBIX
peaKkIui.

4. CMelieHre paBHOBECUSI XUMUYECKON
peaxIuu.

Buotuucnenus

— KOJIMYECTBA BEIIECTBA, 00bEMA U MacChl
peareHTOB WJIM MPOAYKTOB 10 YPAaBHEHUSIM
XUMUYECKHUX PEaKInid

KCIIOJIb30BaTh U3YYCHHBIN MOHATUMHBIN
amnmapar Kypca XuMUHU.

e  lcnosnp30BaTh pu
BBITIOJIHCHUH YUCOHBIX 3aJ]aHUN U B
MIPOILIECCE UCCIE0BATEIbCKOM
JIeATEeITLHOCTH HAyYHO-TIOMYJISIPHYIO
JTUTEPATypy XUMUUYECKOTO COACPKaHUS,
CIIPaBOYHBIC MaTepUabl, PECYpPCHI
Nutepnera

Tema 2. DekTpoanTHYECKASA
JQUCCOHAINA. XHMHYEeCKHe
peakuuu B pacTBopax

(8 1)

Teopust 3AEKTPOTUTUYECKON AUCCOLUALINH.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHI.

Kartnonsl, annonsl. MexaHnu3M JUCCOIIHAITHNA
BEILIECTB C Pa3IMYHBIMU

BUJAMM XUMHYECKOH cBsA3U. CTEIeHb
nucconranuy. CHUIbHBIC U cl1a0ble
ANEKTPOIUTHI.

Peakuuu nonHoro oOMeHa, yclIoBUs UX
nporekanus. IoHHbIE ypaBHEHUS PEaKIIUM.
XHUMHYEeCKHEe CBOMCTBA KUCIOT, OCHOBAaHUM U
COJIEeH B CBETE MPECTaBICHUN 00
ANEKTPOIUTUYECKOH Auccounannu. Cpena
pactBopa. [IoHsTHE O THAPOIU3E COJIEH.
KauecTBeHHbIe peakliMi Ha KATUOHBI U
aHUOHBI.

JleMoOHCTpanun

e  PackpbIBaTh CMBICI U3y4aeMbIX
MOHSITUM, a TAK)KE CMBICI TEOPHU
AJIEKTPOIUTUYECKOH TUCCOIMALINY.

e  OOBACHATH MPHUUNHBI
AJIEKTPONPOBOIHOCTH BOJHBIX
pacTBOpPOB.

e  CocraBisiTh ypaBHEHHS
JUCCOLIMAIIMU KUCIIOT, ENI04Yel 1
COJIEH, MTOJIHBIE U COKPAILEHHBIE
VMOHHbIE YPAaBHEHUS] XUMHUYECKUX
peaknuii HFOHHOro 0OMeHa.

e [InmaHupoBaTh U OCYLIECTBISATh
Ha MPAaKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI0IeHNs, JIeNaTh BBIBOJIBI 10
pe3ysibTaTaM 3KCIIepUMEHTA.

e (CnenoBaTh NpaBUIam
6e3omacHoil paboThI B 1abopaTopun
IIPU UCTIOJIb30BAHUN XUMUYECKOM
1OCYJIbl U 000PYAOBaHMUSL.
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:‘)J'IeKTpI/ILIeCKaH IMpOBOAUMOCTL PpaCTBOPOB o HpOI/IBBO,Z[I/ITB BBIYHCIICHHUS 110
BCIICCTB, ABM’KCHUC HOHOB B 3JICKTPUICCKOM | XUMUYECCKUM YpPaBHCHUSM.

noJe. e  BricTpauBaTh pa3BEpHYTHIC
OIBITEI, HILTIOCTPUPYIOIIUE IIPU3HAKH MNUCbMCEHHBIC U YCTHBIC OTBETHI C
MPOTEKAHUs PEaKIMi HOHHOTO OOMEHa. ornopoi Ha HHGOPMAITHIO U3 YICOHHKA

OmBITHI 110 ONPEACICHHIO CPE/IBI B PACTBOPAX | M CIPABOYHBIX MATEPHAJIOB, IPAMOTHO
coJiel (XJI0pu/a HaTpysl, KapOOHATa HATPHUSL, | MCHOIB30BATh U3yUEHHBIH HOHATUHHBIH
XJIOpHIA [IUHKA). anmapar Kypca XMMHUH.

e  lcnosnp30BaTh pu
JlaGopaTopHbie H NPaKTHYECKHE PabOThI BBITIOJTHEHUH Y4E€OHBIX 33JaHUI U B

Jlabopamophviii onvim: MPOLECCE UCCIIEI0BATENBCKOM

PeaKHI/H/I HOHHOI0 OOM€EHa B pacTBOpax JIEATENbHOCTA HAYYHO-TIOMYJIAPHYIO
BIEKTPOIHTOB: Cybdara meau(Il) u ménoum, JIUTEPATYPy XUMUYECKOI'0 CONECPIKAHUA,
Kap60HaTa HaTpuAa U COJITHOH KHCJIOTHI, CIIPaBOYHbIE MATEPUAIIBL, PECYPCHI
peaKkuys HENTpaIU3aluu MEeXIY Uurepuera

TUAPOKCUIOM KAJIASL U COJISTHOW KUCIIOTOM.

IIpakxmuueckas paboma:
No 1. Pemienue skciepuMeHTaANIbHBIX 33724 110
TEMeE.

Buviuucnenusn
— M0 YPaBHEHUSIM XUMUYECKUX PeaKlui

Pa3nes 2. Hemeranibl n ux coennuenns (24 u)

Tema 3. O0masn OO01mmas xapakTepuCcTHKa TaJOr€HOB. e  OOBsCHATH O0OLIHE

XapPaKTePUCTHKA XUMHYECKHX OCco0EHHOCTH CTPOCHHSI aTOMOB 3TUX 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB

3jemMeHTOB VIIA-rpynmsl. 3JIEMEHTOB, XapaKTEePHBIE JIJIsl HUX CTETIEHU HEMETAJUIOB U UX COCTMHECHHH B

I'anorennl okucnenus. CtpoeHue u Gu3nIecKue npejeniaXx MaJibIX TIEPUOJIOB U TIIaBHBIX

(449) CBOMCTBA MPOCTHIX BEUIECTB — raJIOr€HOB. noarpynn [Tepuoindeckoi cucTeMbl
XuMHUYECKUe CBOMCTBA HA IPUMEPE XJI0pa XUMHUYECKUX IJIEMEHTOB C YUETOM
(B3auMOJICHCTBHUE C METaJNIaMH, CTPOCHHUSI IX aTOMOB.
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HEeMeTaJlJIaMH, 111eJ1049aMHu). XJI0pOBOIOPO/IL.
ConsiHast KuCii0Ta, XMMHUUYECKHE CBOMCTBA,
noJryuyeHue, npumenenue. KauectseHHsle
peakLyy Ha raJlOreHu/-UOHBI.

JleiicTBre XJ10pa U XJIOPOBOJOPOJA HA
OpraHu3M 4esioBeka. BaxxHeume Xaopuasl U
UX HaXOXKICHHUE B IIPUPOJIE.

JdeMoHcTpannmn
BI/IIICOMaTepI/IaJII)IZ TaJIOI'CHbI U UX
COEZIMHEHUS.

O0pa3ibl XJIOpUIOB.

JlabopaTopHble 1 paKkTHYeCKHE PadOThI
Jlabopamopmuwiii onvim:

PacnoznaBanue Xsopua-umOHOB.
Ilpaxmuuyeckas paboma:

No 2. TTonyuenue COJITHOM KUCIIOTHI,
U3y4eHue e€ CBOMCTB.

Botuucnenusa

— 110 YPaBHEHUSIM XUMHUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE;

— 00BEMOB Ta30B MO YPABHEHHUIO PEAKIMU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHI ra30B

e  XapakTepu3oBaTh PU3NUECKUE
U XUMHUYECKHE CBOMCTBA IIPOCTHIX
BEILIECTB raJION€HOB (HA MpUMepe
XJIOpA) U CIIOKHBIX BEILIECTB
(xJI0poBOAOPOIA, XJIOPHUIA HATPUS),
CHocOOBI UX MOJYyYEHHUs, IPUMEHEHUE U
3HAYEHUE B IPUPOJE U KU3ZHU
4eJI0BEeKa.

e  Ompenenars rajJoreHu1-uOHbI B
pacTBope.

e [InaHupoBaTh U OCYLIECTBIATH
Ha MPaKTHKE XUMHUYECKHUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI01eHN, J1eN1aTh BBIBOJIBI 110
pe3ysibTaTaM 3KCIEpUMEHTA.

e CnenoBarb IIpaBUIaM
6e3onacHoil paboThl B 1abopaTopun
IIPU UCIIOJIB30BAHUN XUMUYECKOM
HOCY/JIbl U 000PYAOBaHMUSL.

e  BricTpauBaTh pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAITHIO U3 YIeOHHKA
Y CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIB30BATh N3YYEHHBIN MOHITUMHBINA
anmapar Kypca XuMHuH.

e  lcnosnb30BaTh Ipu
BBITNIOJTHEHUH Y4E€OHBIX 33JaHUN U B
IIPOLIECCE UCCIIEN0BATENBCKON
JeSITEIIbHOCTH

®  HAy4YHO-TIONYJIIPHYIO
JUTEPATypPy XUMMHUYECKOIO COJIEp/KaHus,
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CIIpaBOYHbIE MaTEPHAJIbI, PECYPCHI
WNurepHera

Tema 4. O01mas
XapaKTePUCTUKA XUMHYECKHUX
3jieMeHTOB VIA-rpynmnsl.
Cepa u eé coenMHeHUs

(54)

OO0mas xapakTepucTuka 3J1eMeHTOB VIA-
rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
9THUX JJIEMEHTOB, XapaKTePHBIE IS HUX
creneHu okuciaeHus. CTpoeHue u
¢buznyecKkue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa ¥ CEPBI. AJUIOTPOITHBIE

Mo (PUKAIIH KHCIIOPO/Ia U CEPHI.
XUMHUYECKUE CBOMCTBA CEPHI.

CepoBoaopoi, ctpoenue, Gpu3ndecKkue u
XUMHYECKHe cBOcTBA. OKCHIIBI CEPhI KaK
MPEJICTAaBUTENN KHUCIOTHBIX OKCUAOB. CepHas
KHCIIOTa, GU3NIECKHE U XUMHUYECKHUE
CBOIicTBa (00IIME KaK MPeICTaBUTENs Kilacca
KHCJIOT U crenuduieckne), MpuMeHEeHHE.
XUMHUECKUE peaKIiHy, Jexaliiue B OCHOBE
MPOMBIIIIEHHOTO CII0C00a MOJIy4eHuUs
CepHOM KUCIOTHI. ANapaTsl U MPOTEKAIOIINE
B HUX TPOIIECCH (Ha MpUMepe TPOU3BOJICTBA
CEpHOI KUCIIOTHI).

Comnu cepHOU KUCIIOTHI, KaueCTBEHHAs
peakius Ha cynb(ar-uoH.

Haxoxxnenne cepbl 1 e€ coequHeHN B
npupojie. XMMHUYECKOE 3arpsi3HeHe
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI
(KHCTIOTHBIE I0XKTH, 3arpsi3HEHUE BO3IyXa U
BOZI0OEMOB), CITOCOOBI €T0 TTPEIOTBPAIICHUSI.

JleMoOHCTpanun

e  OObsCHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
aneMeHToB VIA-Tpynmsl 1 UX
COEJIMHEHUN C yUETOM CTPOCHHUS UX
aTOMOB.

e  Xapakrepu3oBaTb (pU3NUECKHE
U XUMUYECKHE CBOMCTBA IPOCTOTO
BEILIECTBA CEPHI U €€ COCTMHEHU I
(cepoBOI0pO/Ia, OKCHUJIOB CEPBI, CEPHOI
KHCIIOTHI, CYJIb(AaTOB), CITIOCOOBI UX
MPUPOJIE U )KU3HH YEIOBEKA.

e  OnpenensTh HATHYUE CyTb(pAT-
HMOHOB B PacTBOpE.

e  OOBACHATH CYIIHOCTh
HKOJIOTMUYECKUX MPOOJIEM, CBI3aHHBIX C
nepepaboTKO COeAMHEHUI CePBI.

e [InmaHupoBaTh U OCYLIECTBISATh
Ha MMPAKTHKE XUMHUYECKUE
HKCIEPUMEHTHI,

e [IpoBoauTh HAOMIOACHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yibTaTaM
DKCIEPUMEHTA.

e (CnenoBaTh npaBuIam
6e3omacHoi paboThI B 1abopaTropun
IIPU UCTIOJIb30BAaHUN XUMUYECKON
MOCY/TbI 1 000PY/IOBAHMS.

e [Ipou3BoAUTH BBIYUCICHHUS TIO
XUMHYECKUM YPaBHEHUSIM.

e  lcnosnb30BaTh Ipu
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Komneknuu (BugeomaTepualisl): cepa u eé
COCIMHCHMUS.

OOyrauBaHue caxapa 1o AeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

JlaGopaTopHble M IpaKTHYeCKHE
padoThI

Jlabopamopnule onvimbi:

OO6Hapy:xeHue cysb(}haT-uOHOB.
B3aumoneiictBue pa3z0aBieHHON CEpHOU
KUCIIOTBI C IUHKOM.

Buvluucnenusn

— 110 YPaBHEHUSIM XUMHUYECKUX PEAKIIUI;
— MacCOBOM JI0JIM BBIXO/A MMPOAYKTA
peakuuu

BBITIOJITHCHUH YUCOHBIX 3aJJaHUN TEKCTHI
y4eOHHKa, CIIPABOYHBIE MaTEPHUAIIbI
(ITepuoguyeckyro cucremy
XAMHYECKHX DJICMCHTOB

. . Menneneesa, TabuIly
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U
COJIEH B BOJIE, AJIEKTPOXUMUUECKUN Pl
HaIpPsSDKEHUN METAJLIOB).

e  lcnosnp30BaTh pu
BBITIOJTHEHUH Y4E€OHBIX 33aHUI U B
MIPOIIECCE UCCIE0BATEIBCKOM
JESTEIIbHOCTH HAYYHO-TIOMYIISPHYIO
JTUTEPATYPy XUMUUYECKOTO COACPKaAHNUS,
CIIPaBOYHBIC MaTepUabl, PECYpPCHI
Nutepnera

Tema 5. O6mas
XapaKTePUCTHKA XMMHYECKHUX
3J1eMeHTOB VA-rpynnsl. A30T,
docdop u ux coennHenust

(7 4)

OO11ast XxapakTepUCTHKa 31eMEHTOB VA-
rpynnbl. OCOGEHHOCTH CTPOEHHS AaTOMOB
ITHX JIEMEHTOB, XapaKTEPHBIE Il HUX
CTETEHH OKUCJIEHHUS.

A30T, paclipOoCTpaHEHUE B IPUPOJE,
duznyecKkne 1 XuMUYECKHE CBONCTBA.
Kpyrosoport a3zora B npupoze.

AMMHUak, ero pu3NUecKue 1 XUMHYECKUE
CBOICTBa, NOJIy4eHUE U npuMeHeHue. Conun
aMMOHUSI, X (PU3NYECKHE U XUMHUECKHE
CBOICTBa, IPUMEHEHHUE.

KauecTBeHHast peakiiys Ha HOHbI aMMOHHUSI.
A3oTHas KuCoTa, e€ pusnueckue u
XUMHUYECKHE CBOWCTBA (00IIME KaK
IIPEJICTaBUTEIN KJlacca KUCIOT U

e  OOBsACHATH OOIIHE
3aKOHOMEPHOCTH B H3MEHEHHH CBONCTB
351eMEHTOB VA-rpynnsl U UX
COEJIMHEHUH ¢ yUYETOM CTPOEHUS UX
aTOMOB.

e  XapakTepu3oBarh (pU3UUECKHE
U XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U ¢pocdopa u ux
coeMHEeHUN (aMMuaka, comneit
aMMOHHWSI, a30THOM KHCIIOTHI, HUTPATOB,
okcuaa hocdopa(V) u hocdopHoii
KHUCIIOTHI, (pochaToB), cnocoOsr nux
MOJTy4eHUsl, IPUMEHEHUE U 3HAUCHUE B
MPUPOJIC 1 )KU3HU YEJIOBEKA.

e  OmpenensTh HOHBI aMMOHUS U
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cneunduyeckue). McnonapzoBaHue HUTPATOB
U CoJIeli aMMOHHMSI B Ka4YeCTBE MUHEPAIbHBIX
yIOOpEeHMIA.

XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH
CpeZbl COeAMHEHUSAMHU a30Ta (KUCIIOTHbIE
JIOX/IM, 3arPsI3HEHUE BO3AYyXa, IIOYBHI U
BOZIOEMOB).

docdop, aTOTPOITHBIE MOAUPUKAIIA
docdopa, huznyecKue U XUMUICCKHE
CBOMCTBA.

Oxkcun docdopa(V) u pochopnas kuciora,
¢u3nveckre 1 XUMHUYECKHE CBOMCTBA,
nonydeHnue. KauecTBeHHas peakius Ha
dochaT-noHsI.

Hcnonb3oBanue GocdaroB B KauecTse
MUHEPAJIBHBIX YA0OpEeHU. 3arpsi3HeHNe
HOPUPOIHBIX BOIOEMOB (ocdaTamu.
JleMoOHCTpaL U

Komnexuuu: pocdop u ux coenHeHus.
B3anmopeicTBre KOHIIEHTPUPOBAHHOM
a30THOM KHMCIIOTHI C MEIBIO.

JlabopaTopHbIe U IpaKTHYeCKue padoThl
Jlabopamophule onvimul:

1. B3aumozeicTBue coseli aMMOHHS ©
ENOYBIO.

2. O3HakoMJIeHHE C 00pa3laMH a30THBIX U
dhochopHBIX yI0OpEHUH.

Ilpakxmuueckas paboma:

Ne 3. [Tonyuenne aMMHaKka, U3y4eHHUE €T0
CBOMCTB.

¢docdar-uoHbI B pacTBOpE.

e OOBACHATH CYyLTHOCTb
IKOJIOTHUYECKUX MPOOIIEM, CBI3aHHBIX C
HAXO0XJICHUEM COeTUHEHUI a30Ta U
docdopa B okpykaromiei cpene.

e [lmaHupoBaTh U OCYILIECTBIATh
Ha MPaKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOII0/IeHUs, 1eJIaTh BHIBOBI 10
pe3ysibTaTaM 3KCIICPUMEHTA.

e (CnenoBaTh nmpaBuiIam
0e30macHOM paboTHI B 1a00OpaTOPUH
IIPH UCTIOJIb30BAHUN XUMHUYECKOM
MoCcyAbl U 000pyI0OBaHUS.

e [Ipow3BOAUTH BEIYUCIICHHUS 110
XUMHUYECKUM YPABHCHHSIM.

e lcnonb3oBath npu
BBITIOJTHEHUH YICOHBIX 3aaHUH TEKCTHI
yueOHUKa, CIIPAaBOYHBIE MATEPUAIIBI
(TIepUOINIECKYIO CHCTEMY XUMHUYECKHIX
sanemenToB JI. 1. Menzeneesa, Tabiuiry
pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHHUI U
coleit B BOJIe, DIEKTPOXUMHUYECKHH Psif
HaNpsDKEHUN METaIlIoB).

e lcnonb3oBath npu
BBHITIOJTHEHUH YYE€OHBIX 3aJaHUI U B
npoIiecce UCCiaeI0BaTeIbCKON
JESTEIIbHOCTH HAYIHO-TIOMYIISPHYIO
JUTEPATYPy XUMHUIECKOTO COJICPIKAHUS,
CIIPaBOYHBIC MaTepUAIIbI, PECYPCHI
Nutepnera
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Buviuucnenusn
— M0 YPaBHEHUSIM XUMUYECKUX PeaKIuii

Tema 6. O01mas
XapPaKTePUCTHKA XUMHYECKHX
3jieMeHTOB IVA-rpynnsl.
Yraepoa v KpeMHHUI U UX
coeUHEeHUs!

(8 1)

VYriaepos, auloTpOIHbIe MOJU(PHUKALNH,
pacrpocTpaHeHue B Ipupoie, PU3NIecKue u
XMMHUYECKHE CBOMCTBA.

Ancop6umsi. Kpyrosopot yriepoza B
IpUpOJE.

Oxcuppl yraepoa, ux Gu3ndeckue u
XMMHUYECKHE CBOMCTBA, UX JIEHCTBHE Ha
KUBBIC OPTaHU3MBI, TOJIyYCHHE U
IpUMEHEeHHEe. DKOJIOTHUECKUE MPOOIIEMBI,
CBs3aHHbIE ¢ OKcuaoM yraepoaa(lV);
TUII0Te3a I1100aIbHOT0 MOTENJICHNs KIMMATa;
NapHUKOBBIN (P PEKT.

VYronbHas KUCIIOTa U €€ CONU, UX PU3NIECcKre
1 XUMHYECKHE CBOMCTBA,

nojy4yeHue u npuMeHnenue. KauectseHHas
peakuus Ha KapOOHaT-HOHBI.

Hcnonb3oBanue kapOOHATOB B OBITY,
MeIUIIHE, TPOMBIIIJICHHOCTH, CETHCKOM
XO34MCTBE.

[TepBoHaYaNTEHBIC TIOHATHS 00 OPraHUYECKUX
BEIIIECTBaX KaK O COETMHEHUSAX yriepoJa:
0COOEHHOCTH cocTaBa U cTpoeHus. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUPax,
Oenkax, yrieBonax. MarepuaibHOE €JMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX
COCTUHEHUN.

KpemHuii, ero ¢pusndeckrue 1 XUMUYECKHE
CBOWCTBA, MOJTyYCHHUE U IIPUMECHEHUE B
AIIEKTPOHHKE.

o OOBscHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
aneMeHToB IVA-Tpynmnsl 1 ux
COEIMHEHUH ¢ yYETOM CTPOEHUS UX
aTOMOB.

o XapakTepHu30BaTh PU3NUECKUE
U XUMHYECKUE CBOMCTBA IPOCTHIX
BELIECTB YIJIepoJia U KPEMHUS U UX
COeMHEHUH (OKCHUJIOB yriepo/a,
YrOJIbHOM KUCJIOThI, KApOOHATOB,
OKCH/JIa KPEMHUSI, KPEMHHEBOI
KHCJIOTBI, CUJIMKATOB), CIIOCOOBI X
HOJIy4EHUs], IPUMEHEHHUE U 3HAUEHUE B
IPUPOJIE U )KU3HU YEJIOBEKA.

o Onpenensats kapOooHAT- U
CHJINKAT-HOHBI B paCTBOPE.
. OOBACHATD CYLIHOCTD

HKOJIOTHUECKUX MPOOIIeM, CBI3aHHBIX C
HaXO0XJ/IEHUEM YTJIEKUCIIOTO Irasa B
OKpYKarolllen cpere.

. NnmroctpupoBaTh B3aUMOCBSI3b
HEOpPraHMYECKUX COEANHEHUN yriepo/ia
U OpraHMYECKUX BEIIECTB.

o HJ’IaHI/IPOBaTB N OCYHICCTBJIIATH
Ha IMPaKTHUKE XUMHUYCCKUEC
HKCIIEPUMEHTBI, BBIBOBI 110
pe3ysbTaTaM 3KCIepUMEHTA.

o CrnenoBath npaBuiIaMm
6e3onacHoil paboThl B Ja00opaTopun
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CoeaunHeHUs KpeMHUs B IPUPO/IE.

OO6mmue npeacTaBieHus 00 OKCUae
kpeMumsI(IV) 1 KpeMHUEBOM KUCIIOTE.
CwMkaThl, UX UCMOJIB30BaHUE B OBITY,
MeAMIIMHE, TPOMBIIUICHHOCTH. Baxkneinme
CTPOUTEIILHBIC MaTEPHAIIBI: KEPAMHUKA,
CTEKJIO, LIEMEHT, OETOH, KEJI€300€TOH.
[IpoGnembl 6€30MaCHOT0 UCTIOIB30BAHMS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEAHEBHON
JKU3HU.

JleMoOHCTpaL U

Mozenu KpucTaJUIMYECKUX PELIETOK amasa,
rpadura, MOJIEKYIbI (yuIepeHa.
AncopOuust pacTBOPEHHBIX BELIECTB
AKTUBUPOBaHHBIM yriéM. [IpoTuBoras.
Buaeomarepuansl: cuamkaTHas
MMPOMBIIIJICHHOCTD.

Mogenu MOJIEKYJI OPraHUYECKUX BEILECTB.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
Jlabopamopmuwiii onvim:

KavecTBeHHast peakiys Ha KapOOHAT-HOH.
Ipaxmuueckue pabomoi:

Ne 4. TTomyuenue yriekuciaoro rasa.
KauectBeHHast peakuys Ha KapOOHAT-HOH.

Ne 5. Pemienune sxcniepMMeHTaNbHBIX 3314 110
teMe «Hemeramiby.

Bovtuucnenun

— I10 YpaBHEHUSIM XUMUYECKUX peaKiui,
€CJIM OJIMH U3 PEareHTOB JIaH B BUJE BOJHOIO
pacTBopa ¢ U3BECTHOM MacCOBOM JTOJIEH

MIPU UCTIOJIb30BaHUU XUMHYECKOM
MOCYABl U 000PYyTOBAHUSI.

. Hcnonw3oBath npu
BBITIOJITHCHUH YUCOHBIX 3aJJaHUN TEKCTHI
yueOHUKA, CIIPABOYHBIC MATEPUAITBI
(ITepuoguyeckyro cuctemy
XUMUYECKUX d1eMeHToR /1. .
MemnneneeBa, TabuIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOAE,
ANEKTPOXUMHUUYECKHUH Pl HANIPSKECHUI
METaJlIOB).

. Hcnonw3oBath npu
BBITIOJTHEHUH Y4E€OHBIX 33JaHUI U B
MIPOIIECCE UCCIE0BATEIBCKOM
JESTEIIbHOCTH HAYYHO-TIOMYIISPHYIO
JTUTEPATyPy XUMHUIECKOTO COJICPIKAHUS,
CIIPaBOYHBIE MaTepUaIIbl, PECYpPCHI
Nutepnera
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Pazjnen 3. Mertasuibl 1 ux coeunenus (20 )

Tema 7. O01IHe CBOIiCTBA

MeTaJjlJIOB
(4 1)

OO6m1as XxapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUH HX
nostoxenus B [lepuoanueckoii cucreme
xuMuueckux 3yemenToB [. . MenngeneeBa u
CTPOEHUS aTOMOB.

Crtpoenue meTtaiioB. MeTtamndeckast CBsI3b U
MeTaJIIIMYeCcKasi KpUcTajsinyecKasi penerka.
DNEKTPOXUMHUYECKHUH Psijl HAMlPsHKEHUN
MeTauioB. OU3NYECKUE U XUMUYECKUE
CBOIICTBa METAJJIOB.

OO61mue criocoObl TOTYYSHUST METAJLIOB.
[TonsiTrie 0 KOPPO3UM METAIIIOB K OCHOBHbIE
C1oco0bl 3alUTHl 0T KOppo3uu. CruiaBbl
(cTanb, 4yryH, AIOPATIOMUHUN, OpOH3a), UX
MIPUMEHEHHUE B OBITY U TPOMBIIIUICHHOCTH.
JleMoHCTpanuu

O3HakomiIeHHE C 00pa3liaMyi METAJIIIOB U
CIUIaBOB, UX (PU3NYECKHMH CBOHCTBAMH.
Mogenu KpUCTATIINYECKUX PEIETOK
METaJIOB.

Buneomarepuaibl: KOppo3usi METAJLIOB.

JlaGopaTopHble U MPAaKTHYECKHE PAGOTHI
JlabopamopHvie onvimul:

O3HakoMIIeHHE C 00pa3laMu CIIJIaBOB
METAaJIJIOB.

3aBUCHMOCTEH CKOPOCTH PEaKIIUy MeTalljia ¢
KHUCIIOTOM OT MPUPOIBI METAIIA.
Bviuucnenusn

— 110 YpaBHEHUSM XUMUYECKUX PEaKIInH,

° PackpbIBaTh CMBICT U3y9aeMbIX
MOHSITHIA U IPUMEHSTh ITH IMOHATHUS
IIPU ONIMCAHUK CBOMCTB BEIIECTB U MX
IIPEBPAILICHUMN.

° OOBsCHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
3JIEMEHTOB-METAJIOB M UX COE€IMHEHUM
C Y4ETOM CTPOECHHS UX aTOMOB.

° XapakTepu30BaTh CTPOCHUE
MeTaJuIoB, o0mue Gu3ndecKue u
XUMHYECKHE CBOMCTBA METAJIJIOB.

o XapakTepHu30BaTh 001IHe
CIIOCOOBI MTOJTYYEHUS] METAJIIOB.
o CnenoBatp npaBuiiamMm

6e3onacHoi paboThl B 1abopaTopun
IPY MCIOJIb30BaHUU XUMUYECKOM
MOCY/IbI ¥ 00OPY/I0BAHMUS.

o ITpon3BOIUTE BEIUUCIIEHHUS 110
XUMHUYECKUM YPAaBHEHUSIM.
. Hcnons3oBats npu

BBITTOJIHEHUH YUEOHBIX 3a1aHUH TEKCTHI
yueOHHKa, CIIpaBOYHbIE MaTepUaIbI
(ITepuonnueckyro cucremy
XMMHUYECKHX 3JIEMEHTOB

. . Menneneesa, Tabiuiry
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUN ST
HanpsHKEeHUH METaIoB).

. Hcnons3oBate npu
BBINTOJIHEHUH YUEOHBIX 33JaHUH U B
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€CJIM OAWH U3 pCar€HTOB COACPKUT IIPUMECH

MIPOLIECCE UCCIIEeI0BATENbCKON
JIeATEILHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUUECKOIO COJIePKaHuUs,
CIIpaBOYHbIC MATEPHAJIbI, PECYPCHI
WNurepnera

Tema 8. BaxkHeililme MeTaLIbI

U UX COCIUHECHUSA
(16 u)

[Ilenounsie Metaibl. 1lonoxenue B
[Tepuoauueckoit cucteMe XMMUYECKUX
anemeHnToB [l. 1. MenaeneeBa, crpoeHue
atomoB. Haxoxzaenue B mpupoze.
®dusnueckue 1 XUMUUECKHE CBOMCTBA (Ha
npuMmepe HaTpus U kanus). OKCuabl 1
TUJPOKCHIBI HaTpus U Kanud. [Ipumenenne
LIEJIOYHBIX METAIOB U UX COCITMHEHUM.
[IlenoyHO3eMENBHBIE METAJIBI MArHUW U
KaJIbLIWM, cTpoeHre aToMoB. [lonoxenue B
[Tepuoanyueckoil cucTteMe XUMUYECKUX
anemenToB M. . Menneneena.
Haxoxnenue B npupone. Puznueckue u
XHMHUYECKHE CBOMCTBA. BaxxHelme
COCTMHEHUS KaNbIIUsl (OKCUT, TUIPOKCHU]I,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€
ycTpanenus. Amomunuid. [lonoxenue B
Ileproanueckoi cucTreMe XUMUYECKUX
anemeHnToB [. 1. MenaeneeBa, ctpoeHue
aroMa. Haxoxnenue B npupone. dusnueckue
1 XUMUYECKHEe CBOMCTBA. AM(oTEepHbIE
CBOMCTBa OKcHJIa U TuaApokcua. JKeneso.
[Tonoxxenue B [leprnonnueckoit cucreme
XxuMHYecKuX 31eMeHToB /1. Y. MeHpemneeBa,
cTpoenue aroMa. Haxoxienue B mpupoe.
Pur3nyecKue 1 XUuMHUYECKHE CBOMCTBA.

. OOBsCHATH 001ITHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
AIIEMEHTOB-METAJJIOB B TPYMIIaX U UX
COCIMHEHUH C YY4ETOM CTPOECHUS UX
aTOMOB.

. XapakTepu3oBarh (pU3NICCKHE
¥ XUMHYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB METAJNIOB M UX COCIUHEHHIA
(OKCHAOB, TUAPOKCHUIOB, COJIEH),
CIocoObl UX MOJyYeHUsl, IPUMEHEHUE U
3HAYCHUE B MPUPOC U KU3HU
YeloBeKa.

. Pacnio3naBaTh ¢ mOMOIIBIO
KaueCTBCHHBIX PEAKIIHA HOHBI
METaJIJIOB (MarHusi, allOMUHUS, [IMHKA,
Kere3a, MeJu).

o [TnannpoBaTh U OCYIIECTBIATH
Ha MPAKTHKE XUMUICCKHE
AKCIIEPUMEHTHI, IPOBOUTH
HaOII0ICHUS, AeJIaTh BLIBOILI 10
pe3ylbTaTaM dKCIIepUMEHTA.

. CrnenoBaTh paBuIam
6e3omacHoi paboThI B 1abopaTropun
MIPH UCTIOJIb30BAHUN XUMUYECKOM
MOCY/IbI 1 00OPY/IOBAHMS.

o [Tpon3BOIUTH BBIYUCIICHUS T10
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Oxkcuapl, THAPOKCU Bl 1 conu xene3a(ll) n
xeneza(Ill).

JleMoOHCTpanuu

B3aumoneiicTBre HaTpusi ¢ BOJIOM.
OkpaiMBanue MmiaMeHu HOHAMHU HAaTpus U
kanusi. OKpalrBaHKue MIAMEHN HOHAMU
KanmpIs. B3anMoeiicTBre oKkCcHaa KaabIns C
BOJIOM. BujieomaTepuaibl: TOpeHUe Kele3a B
KHUCJIOPOJIE U XJIOpE.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThI
Jlabopamopnvle onvimuol:

O3HakomieHHE C 00pa3laMu aJIOMUHUS U
€ro CILIaBOB.

AmboTepHbIe CBOICTBA THIPOKCHIA
amomuHus. KauecTBeHHBIE peakIIMy Ha HOHBI
xKenesa.

Ilpakmuyeckue pabomul:

Ne 6. JK€cTkocTh BO/IBI 1 METO/IBI €€
yCTpaHEHHUS.

Ne 7. PemieHne skciepUMEHTAIBHBIX 33724 110
Teme «MeTaiby.

Bviuucnenusn

— M0 YpaBHEHUSAM XUMUYECKUX PEaKIHid,
€CJIM OJIVH U3 PEareHTOB JIaH B U30BITKE WU
COJIEP’KUT IIPUMECH;

— MacCOBOM JIOJIM BBIX0J1a TPOAYKTa
peakuuu

XUMHUYECKUM YPABHEHUSIM.

. BeicTpauBath pa3BEpHYTHIE
MMCbMEHHBIEC U YCTHBIE OTBETHI C
ornopoi Ha HHGOPMAITHIO U3 YIeOHHKA
Y CIIPaBOYHBIX MaTEpPUAJIOB, TPAMOTHO
KCIIOJIb30BaTh U3YYCHHBIN MOHATUNHBIN
amnmapar Kypca XUuMUHU.

o Hcnons3oBate mpu
BBIMIOJTHEHUH Y4E€OHBIX 33aHUI U B
MIPOIIECCE UCCIIEOBATEIHCKON
JESTEIIbHOCTH HAYYHO-TIOMYIISIPHYIO
JTUTEPATYPy XUMUUYECKOTO COACPKaAHNUS,
CIIPaBOYHBIEC MaTepUaIbl, PECYPCHI
Nurepnera

Pasnen 4. Xumus u okpykaiomnias cpena (3 1)

Tema 9. BemecTBa n maTepu-

Hosrie MaTepHrajibl U TEXHOJIOTUH.

‘ o XapakTepu30BaTh POJIb XUMHUH
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AJIbl B JKU3HH Y€10BCKa

(3 1)

BemiecTBa u maTepuaibl B TOBCEIHEBHOM
JKU3HU YeJI0BeKa. XMMHS U 310POBBE.
be3omnacHoe ncoib30BaHNEe BEUIECTB U
XUMHUYECKHUX PEAKIINIA B OBITY.
[TpupoaHbIe HICTOYHUKH YTIIEBOJIOPOIOB
(yronb, IpUPOAHBIHN Ta3, HEPTH), MPOTYKTHI
WX MepepabOTKH, KX POJIb B OBITY U
MIPOMBIIIJICHHOCTH.

OCHOBBI IKOJIOTHYECKOI TPAMOTHOCTH.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
cpensl (IpeenbHO AOMYyCTUMAs
koHUeHTpauus Bemects — [1/1K).

Posib XMMHH B pEIIEHUN YKOJIOTUYECKUX
npo0em

B Pa3JIMYHBIX cepax AeATelIbHOCTH
JIIOIeH, OCHOBHBIC BEIISCTBA B
MaTepHuabl, IPUMEHSIEMBIE B )KU3HU
COBPEMEHHOT'0 UEJIOBEKaA.

o OOBACHATH yCI0BUSA
0€30I1aCHOT0 UCII0JIb30BAHHUS BEIIECTB
¥ XUMHYECKUX PEAKIUN B OBITY.

o AHaIM3UpoBaTh U KPUTUYECKU
OLIEHUBATh UH(OPMALIHIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEITLCKOTO
XO03511ICTBa, TPAHCIIOPTA U JIp. HA
COCTOSTHUE OKPY’KaIoIlEel cpebl.

o YMeTh 0Ka3bIBaTh NEPBYIO
IIOMOUIb IIPY XUMHUYECKUX 0XKOrax 1
OTpaBJICHUSIX.

o [IpyHMMaTh yyacTHe B
00CyX/IeHUH MPOo0JIeEM XUMHUECKON U
9KOJIOTUYECKOM HAIIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIUIO
1o npoOjeMe 1 npejaraTb BO3MOXKHBIE
IIyTHU €€ pelICHUs.
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Y4eOHo-MeToAuYeCKOe i MAaTEPHAIbHO-TEXHHUYECKOE 00ecreueHne 00pa30BaTeJILHOI0 MpoIecca.
Jlutepatypa [uist yuurtens (OCHOBHasI U JOTIOJHUTEIbHAS):

1.Yuebnuk «Xumus 8 kinacc». ABrop O.C. I'abpuensn. M:, «/Ipodar, 2016

2.Vaebnuk «Xumus 9 kimace». Arop O.C. I'abpuensn. M:, «/Ipoday, 2016

3. O.C.I'abpuensn, A.B.Kynmosa «Xumus. 8-9 xnacc: meroandeckoe nmocodue k yueouuky O.C. I'abpuensna».M: «lpodar, 20145
4. KoHTpOJBbHO-U3MEpUTEIbHBIE MaTepuabl « Xumus», 8 kinacc, coct. H.IT1. Tpoerybosa .Mocksa «Baxo», 2015 rox.

5. KoHTposibHO-U3MEpUTEIbHBIE MaTepUaIbl «XuMus», 9 kiace, coct. H.IL. Tpoerybosa .Mocksa «Bako», 2016 rox.
6.TecTrl MO XMMHH 8 Ki1acc. YUeOHO-METOAUUECKHH KOoMILIeKT. M.A.Psg60B.M.: Dk3amen, 2015 .

7. Tectol mo xuMuu 9 xitacc. YyeOHo-MeToANUECKUH KOMILIEKT. M.A.Pg00B.M.: Dk3amen, 2015 .

Jlutepatypa 1 00yyarouxcs (OCHOBHAs ¥ IONOJIHUTENbHAs):

1.YVueOnuk «Xumus 8 kinacey». ABtop O.C. I'abpuensn. M:, «podan, 2016

2.Yuebnuk «Xumus 9 knacc». Asrop O.C. 'abpuensa. M:, «/Ipodar, 2016

3. KoHTponbHO-u3MepUTeabHble MaTepuaibl «Xumus», 8 kiacc, coct. H.IT. Tpoerybosa .Mocksa «Bako», 2015 rog.

4. KoHTpOabHO-U3MEpUTENbHBIE MaTepuaibl «Xumus», 9 kiacc, coct. H.II. TpoeryboBa .Mocksa «Bako», 2016 rox.
5.TecThl IO XUMUH 8 Kaacc. YUueOHO-MeTOAuYeCKUH KoMIuiekT. M. A.Pg6oB.M.: Dk3amen, 2015 .

6.TecTel mo xumuu 9 kaacc. YueOHO-MeToguYeCKUi KOMILIEKT. M. A.Ps60B.M.: Dk3amen, 2015 .

NHTEPHET — pecypcsr:

1. «Enunas xomnekmus Ludposeix Ob6pazoBarenbubix PecypcoB» (Habop mudpoBsix pecypcoB k yueoOHukam O.C. ['aGpuesnsiHa)
(http://schoolcollection.edu.ru/).

2. http://him.1september.ru/index.php— xypHan «XuMus.

3. www.edios.ru — Dioc — HeHTp JUCTAHIIHOHHOTO 00pa30BaHHMS

4. www.km.ru/education - yueOHbIe MaTepHaibl U cioBapu Ha caiite «Kupuin u Medoanii»

5. http://djvu-inf.narod.ru/ - snextponnas GubIMOTEKA

NHupopmaninoHHO — TeXHUYECKast OCHAILIEHHOCTh yueOHOro KabuHeTa:

1. DnexTpoHHOE MPUIIOKEHHUE K YUEOHUKY.

2. HoytOyk, mpuHTEp, MPOEKTOP, BEO Kamepa.

3. COOpHUK JEMOHCTPAIIMOHHBIX OMBITOB «IIIKONBHBIN XUMUYECKHI SKCTIEPUMEHT.

4. ITpe3eHTalul YpOKOB.
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5. Kosyutekinu MMHEpAIoOB U FOPHBIX MOPOJI, METAIJIOB U CIIAaBOB; MUHEPAJIbHBIX YA0OpEHHH, JacTMacc, KaydyKOB, BOJIOKOH.
6. XuMH4€eCKUEe peaKTUBbl U MaTEPUAJIbL.

7. Xumuueckast 1abopaTtopHasi ocyza, annapaTsl 1 IpuOOopsl: IpUOOPHI A7 pabOTHI € Ta3aMu; anmnapaTsl ¥ IpUOOPHI TSl OMBITOB C
TBEPABIMU,

KUIKHMHU BCHICCTBAMU, H3MCPUTCIIBHBIC HpI/IGOpBI n HpI/ICHOC06H€HI/ISI JJId BBIIIOJIHCHHA OIIBITOB, CTCKIIIHHAA MW IIJIaCTMacCOBas
nocyaa u

MPUCIIOCOOJICHHMS IS IIPOBEICHUS OIBITOB.
8. Mopenu: HabOpBI MOJIEJICH ATOMOB ISl COCTABJICHUS IIAPOCTEPKHEBBIX MOJICIICH MOJIEKYIT; KPUCTAILUTHICCKUE PEIICTKH COJICH
9. YyeOusblie 110co0Us Ha IIEYATHOU OCHOBE.
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