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MNOACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma 1o XuMuu sl o0ydaronmxcs 9 kiacca cocraBjieHa Ha ocHoBe TpeboBaHMit K
pe3yabTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus,
npezcTaBieHHbIX B DegepabHOM rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIETO
o0pa3oBaHusl, ¢ YIETOM pacrpeleI€HHBIX 110 KJIaccaM MPOBEPSIEMBIX TPEOOBAaHHH K pe3yIbTaTaM OCBOCHUS
OCHOBHOHM 00pa30oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIETO 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHMUSA,
MPEJICTABICHHBIX B Y HUBEPCAILHOM KOJM(UKATOPE IO XUMUH, a TAaKXKe Ha OCHOBE [IprMepHOii mporpaMMbl
BOCTIMTAHUS 00YJAIOIINXCS MPU TOTyYEHUU OCHOBHOTO 00111ero oopa3oBanus u ¢ yuétom Konnenmm
npernoiaBaHus yueOHOTOo mpenMeTa « XUMUs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
Ddenepanum, peaau3yonX 0CHOBHbBIE 001Ieo0pa3oBarenbHbie porpamMmmel (yTB. Pemmennem Komnernu
Munrnpocgerienus: Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XUMuUs» B JOCTHXKEHUE LieJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yCI0BICH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOI HayKH B IO3HAHUM 3aKOHOB IIPUPO/Ibl, B PA3BUTUH MPOU3BOJUTEIBHBIX
CuJ1 001IeCTBa U CO3JJaHUM HOBOM 0a3bl MaTepualbHON KYJIbTYpPHI.

XUMHUS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIMSHUE Ha BCE 00JIaCTH
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOI KYJIbTYphl, HEOOXOUMBIM YCIOBUEM >KM3HU OOIIECTBA: 3HAHUE XUMHUHU CIYKUT OCHOBOH JJIsi
dbopMUpOBaHUS MUPOBO33PEHUS YEIIOBEKA, €0 MPEACTABICHUI 0 MaTepUaIbHOM €MHCTBE MUPA; BAXKHYIO
pOJIb UrparoT GopMUpPyEMbIe XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHHUSIX YHEPTHUH U 00 IBOJIIOLIUH
BEIIECTB B MPUPOJIC; COBPEMEHHAsI XUMUS HalpaBlieHa Ha pPelleHue TI00aNbHbBIX MPOOIEM YCTOHYHBOTO
pa3BUTHUS YETIOBEUECTBA — CHIPhEBOM, SHEPTeTUUECKOM, MUIIIEBOI U IKOIOTUYECKOM O€30MacHOCTH, TPodIIeM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus: XMMUH B )KU3HU OOIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XMMHUYECKOro o0pazoBaHus. B ruiane conpanu3anyuy oHO SIBJISETCS OHUM M3 YCIOBHM (hopMupoBaHUs
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUS HEOOXOAUMBI JJIsl IPUOOpETEHHS OOIIEKYIbTYPHOIO
YPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYJAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH PA3yMHOI'0 OTHOIIEHUS K CBOEMY 37J0POBBIO U 37J0POBBIO
JIPYTHX, K OKpY>Karolllel IpUpOIHOM cpeie, At TPaMOTHOTO TIOBEIEHUS IPU UCIIOJIb30BAHUHU PA3INYHBIX

MaTCpHraJIOB U XUMHUYCCKHUX BCIICCTB B HOBCG}IHGBHOﬁ JKHU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE BJsIETCs 6a30BbIM MO OTHOILIEHHUIO K CUCTEME O0IIero
XuMH4eckoro oopazonanusi. [IoaTOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEaTU3yeT MPHUCYIINE 001eMy
XUMHYECKOMY 00pa30BaHHIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPaXKaroT rOCyAapCTBEHHBIE, OOIIIECTBEHHbIE U
UHAMBHUIyaJIbHbIE TOTPEOHOCTU. DTUM OIpENENAeTCs CYIIHOCTh 00IIel CTpaTeruu 00y4eHusl, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIMXCS CPEACTBAMH YU€OHOTO NMpeaAMeTa «XUMHUS».

W3zyuenue npeamera: 1) cmocoOCTBYET peaan3aliiii BO3MOKHOCTEH [T CaMOPa3BUTHA U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI rpaMOTHOCTH; 2) BHOCHUT BKJIaJl B (GOPMUPOBAHKE
MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NESITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATENILCKUX YMEHUH, HEOOXOAUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPOPECCUOHATIBHOM EATEILHOCTH; 3) 3HAKOMUT €O CHENM(PUKON HAyYHOTO MBILUICHUS,
3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIS/1a HA €IMHCTBO IPUPOABI U YET0BEKA, ABISAETCA OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJILHUKOB.

Ha3zBanuble HanpaBiieHHs B 00y4eHUN XUMHH 00€CTIeYNBAIOTCA CIeIU(UKON coiepkaHus IpeMeTa,
KOTOprfI ABJIACTCA NCAArOrM4CCKU aJallTUPOBAHHBIM OTPaXCHUCM 62130BOI>1 HAayKH XUMHU HA OHpeHeHéHHOM
aTare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YJAIOIIUMHUCS OCHOB HEOPTaHHIECKOM

XMUMHHU ¥ HEKOTOPBIX TOHATHH U CBEJICHUI 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus rnpeamera chopMUpOBaHa Ha OCHOBE CUCTEMHOTO MOJX0a K €r0 U3yYeHHUIO.
CopepxaHue CKIIaJbIBACTCS U3 CUCTEMbI OHITUH O XUMUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI MOHATUN
0 XxuMHuueckoi peakiuu. O6e 3T CUCTeMbI CTPYKTYPHO OPraHU30BaHbI IO MIPUHIIUITY ITOCIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
yUeHUs KaK OCHOBBI BCEro ecTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona JI. . MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUI 00
ANEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHusl pacCMaTPUBAIOTCS HA
OCHOBE IMIUPUYECKHU MOTYYCHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT OAHOTO
YPOBHS K JPYTroMYy, BBIOIHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTECH MPAKTUYCCKOI'0 IPUMCHCHUS U IMOJTYUYCHUA N3Yy4aCMbIX BCUICCTB.

Takas oprannzamus cofep>kaHus Kypca CIIoCOOCTBYET IIPEACTaBICHUI0 XUMUYECKONH COCTaBIISIONIEH
HAy4YHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npupozsl. Tem cambpiM 00ecriedBaeTCsi BO3SMOXHOCTh
(dopMupoBaHUs y 00yJarOIIMXCsl HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METO/IaM [TO3HAHUS B
Hayke. BaxHO Tak)ke 3aMETUTh, YTO OCBOEHHE COJIEP KAHUS Kypca MPOUCXOIUT C IPUBJICYEHUEM 3HAaHUHU U3
paHee U3y4eHHBIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «®Puzuka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHu1o nepBOCTENEHHON 3HAYMMOCTH MPU pean3alii 00pa3oBaTeNIbHbIX QYHKIUHN peaMeTa
«XUMHUS» TPAJUIMOHHO OTHOCAT (POPMHUPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHHUSI, IPAKTUYECKON EATEIbHOCTH YEJIOBEKA U KAK OJTHOI'O U3 KOMIIOHEHTOB
MUPOBOH KyJIbTYypHhl. 3a/1a4ya MpeMeTa COCTOUT B OPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HayKH, 3HAHUI O Hay4YHBIX METOJIaX U3Y4YCHUS BEUIECTB U
XUMHUYECKHUX PEaKIMi, a TaKke B (GOPMUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHUEM, HAOJIOIEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

ImpaBUJI 0e30I1acHOro O6paI_I_ICHI/I}I C BEIlIECTBaMU B ITIOBCEOHEBHO KM3HU.

Hapsiny ¢ aTuM 1ienum n3ydeHus npeiMera B IporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pazoBanus. CeroqHs B 00pa3oBaHUU 0CO00 3HAYUMOM
NpU3HAETCS HAIPABJIEHHOCTh 00YUYEeHUS Ha Pa3BUTHE U CaMOPa3BUTHE JTMYHOCTH, (POPMUPOBAHUE €€
UHTEJUIEKTa U 0011el KynbTypbl. O0yueHne yMEHUIO YUUTHCS U MPOJ0JKaTh CBOE 00pa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBsI3u ¢ 3TUM NpU U3ydYeHUU IpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIee 3HaUeHue Mpruodpesn Takue
LENH, KaK:

(bopMHpOBaHNE NHTEIJIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUYECTRY,
CaMOCTOSITENIbHOMY MPUHSATHUIO PEIIEHUH, CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIOLIUMCS YCIOBUSM
KU3HU;

HaIMpPaBIEHHOCTh 00YYEHHUS HA CHCTEMATHIECKOe MPUOOIIEHUE YIalTuXcs K CAMOCTOSTEIbHOM



MMO3HABATCIILHOM ACATCIIBHOCTH, HAYYHBIM MCTO/[aM IMIO3HAHUA, (I)OpMI/IpyIOH_[I/IM MOTHUBAILIUIO U PA3BUTUC
CIIOCOOHOCTEH K XMMUU,

obecrieyeHre yciuoBuil, CiocOOCTBYIOIMX MPUOOPETEHUIO 00YJaIOLTMMHUCS OIBITa PA3HOOOPA3HOM
ACATCIIbHOCTH, IIO3HAHUA U CAMOIIO3HAaHH A, KJIFOUCBBIX HABBIKOB (KHIO‘ICBLIX KOMHCTGHL{I/Iﬁ), HUMCIOIIUX
YHUBCPCAJIbHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,

(dhopMUpOBaHHE YMEHHI OOBSICHATH U OLIGHUBATH SBJICHHS OKPYXKAIOIIETO MUPA HA OCHOBAaHUH 3HAHHUH U
OIIbITA, MMOJIYYCHHBIX TP U3YYCHUU XUMUU,;

(dbopMUpOBaHHE y 00YJAIOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, MOHMMAHHMSI [ICHHOCTH XUMHYECKHUX
3HAHMH JUIA BRIPAOOTKH SKOJIOTHYECKH IeTIeCO00Pa3HOTOo MOBECHUS B OBITY U TPYJIOBOU JEATEIHHOCTH B
IeJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH PUPOTHOM Cpebl;

pa3BUTHE MOTUBAIMU K OOYYCHHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO M1 CAMOBOCIIHUTAHHIO HAa OCHOBE
YCBOCHUS 00IIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY IMPOGMIIS U HANIPABICHHOCTH
JaTbHENIIero oOy4eHusl.



COJEPKAHUE YYEBHOI'O IIPEAMETA

BemmecTBO 1 XMUMHYeCKasa peaKkmus

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema xumudeckux sineMenToB Jl. . MenpaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHUX JIEMEHTOB MIEPBBIX TPEX MEPUOIOB, KA,
KaJIBIIMS ¥ KX COCIMHCHHUI B COOTBETCTBHH C ITOJIOKEHHUEM 3JIeMeHTOB B [leprnonnueckoii cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHue BelecTBa: BUIbI XUMUYCCKOM CBS3H. THITBI KPUCTATHYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT THIA KPUCTALINYECKON PEIIETKU U BUa XUMHUECKOU CBSI3H.

Kiaccudukanms 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXIYHAPOIHAS U TPUBUATILHAS).
XUMHYECKUE CBOMCTBA BEILECTB, OTHOCSIIUXCA K PA3JIMYHBIM KJIacCaM HEOPTraHWUYECKUX COSAUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Krnaccudukanus XuMHUECKUX PEaKIHid M0 Pa3TUYHBIM IMPU3HAKAM (IO YUCITY i COCTaBY YYaCTBYIOIIHNX B
peaKIuu BEIIECTB, MO TEIUIOBOMY 3((EKTY, 0 U3MEHEHHUIO CTENICHEH OKUCIICHHSI XUMUYECKIX JIEMEHTOB,
0 0OPATUMOCTH, TI0 YYACTHIO KaTaIM3aTopa). IK30- U IHIOTCPMUICCKUE PEaKIIUU, TPMOXUMUICCKUE
ypaBHEHUS.

[ToHsITHE O CKOPOCTH XUMUYECKOU peakiuu. [loHsaTHe 00 00paTHMBIX U HEOOPATHMBIX XUMUYICCKUX
peakmusx. [loHATHE 0 TOMOTEHHBIX U T€TEPOTCHHBIX peakiusix. [[oHsITHe 0 XMMIUYECKOM PaBHOBECHUHU.
®DaKTOpPHI, BIUSIONINE HA CKOPOCTh XUMUUECKON PEAKIIUU U TTOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, FICKTPOHHBINA OaIaHC OKUCIIUTEILHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBieHHE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU C UCIOJIB30BAaHUEM METO/1a
3JICKTPOHHOTO OajaHca.

Teopus 3AEKTPOIUTUYECKON JUCCOIMAIIMH. DICKTPOIUTHI M HE- AICKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOIHMAIIMY BEUIECTB C Pa3IMYHBIMU BHIaMU XUMHUUYECKOH cBs3u. CTENeHb IMCCOIMAIINY.
CunpHbI€ U Cl1a0bIe AIEKTPOIIUTHI.

Peakuuu noHHoro ooMeHa. Y cloBHs MPOTEKaHUS peaklnii HOHHOTO OOMEHa, MOJIHbIE U COKpAIEHHBIC
MOHHBIE YpaBHEeHHsI peakuuii. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE MpeICTaBICHHI 00
3JEKTPOJIUTUYECKON Aucconnanuu. KauectBeHHbIe peakiinu Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

XUMHUYECKUI HKCTIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMUECKUX PEMIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJJIOB M HEMETAINIOB (rpaduTa 1 anMasa), CII0KHBIX BEIIECTB (XJIOpHAa HATPUS);
HCCJIETOBAHHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOHN peakilMy OT BO3JICHCTBUS PA3IUYHBIX (DaKTOPOB;
WCCJIEIOBAHKE JIEKTPOIPOBOTHOCTH PAaCTBOPOB BEIIECTB, MPOIIECCa JUCCOIHUAIIUN KUCIIOT, IeJ04ue U coien
(BO3MOKHO HCIIOIH30BAaHUE BHICOMATEPUAIIOB); MMPOBEJCHUE OMBITOB, WILTFOCTPUPYIOIINX MPU3HAKU
MPOTEKAHUs Peakuii HOHHOTO oOMeHa (00pa3oBaHME OCajIKa, BBIJCIICHHE Ta3a, 00pa30BaHUE BOIbI); ONBITOB,
WJUTFOCTPHUPYIONTUX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakluid (TOpeHue, peaKkIiuy pa3aoKeHus,
COCTMHEHMS); pacIiO3HABAHNE HEOPTAHWYECKUX BEIIECTB C TTIOMOIIBIO KAYECTBEHHBIX PEAKIINi Ha HOHBI;
pelieHue YKCIePUMEHTATbHBIX 3a/1a4.

HemeTtanasl 1 ux COeAMHCHUA

OO6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepPHbIE CTETICHH OKUCIICHHUS.
CtpoeHue u pu3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB — TraloreHOB. XMMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOAEHCTBHE C METAJUTAMH, HEMETaIlJIaMH, iesiodaMu). XsiopoBoaopo. ComnsHas KUCIOTa,
XMMHYECKHUE CBOMCTBA, IOJy4eHUE, IPpUMEHEHUE. JIeHCTBUE XJIOpa U XJIOPOBOAOPOIa HA OPTAHU3M
yeoBeKa. BaxkHenmme XJI0puIbl U UX HaXO0KJICHUE B IIPUPOJE.

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTEIIEHU

OKHCJICHHA.



CrpoeHue u Gpu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cephl. AJTOTPONHbIE MOIUPUKALIUN
KHCJIOpO/a ¥ cepbl. XUMHUYECKHEe CBOMCTBaA cepbl. CepoBOI0pO, CTpOeHHE, (PU3NIECKHE U XUMHUUECKUE
cBoiicTBa. OKCHIIBI CepBI KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIoTa, (PU3HIECKUEe U
XUMHUYECKHE CBOMCTBA (0OIIHE KaK MPEICTaBUTEINS Klacca KUCIIOT U crienupuieckre). XMMHUECKUe
peakuuu, Jiexallue B OCHOBE IIPOMBIIIEHHOTO ClI0c00a MoJiyueHus: cepHoi Kucnotel. [Ipumenenune. Conun
CepHOM KHCIIOTHI, KAUECTBEHHAs peakius Ha cyiab(ar-uoH. HaxoxaeHue cepbl 1 €€ COeNMHEHHI B TIPUPOJIE.
XMMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpelbl COEIMHEHUSIMU CEpbl (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/yXa M BOZOEMOB), CITIOCOOBI €TI0 PEIOTBPALICHHUS.

OO61as xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHUS.

A30T, pacpocTpaHeHue B pupojie, puandeckue u XumMuueckue cBoiicrsa. Kpyrosopot azora B npupo/e.
AMMHUak, ero ¢puznyecKrue 1 XMuMUYEeCKUe CBOMCTBA, MOoTy4YeHHe U mpuMeHenrne. Cou aMMOHHUS, UX
buznyeckue 1 XuMU4YeCcKre CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakiivs Ha HMOHBI aMMOHUS. A30THas
KHCTI0Ta, €€ oNTyuyeHue, pu3nveckre 1 XMMUYECKUe CBOKCTBA (00IIKe KaK MPeICTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHMS B KaUeCTBE MUHEPAIbHBIX YAOOPEHU.
XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIOIEeH cpefibl COETUHEHUSIMU a30Ta (KUCIOTHBIC JOXKAH, 3arpsi3HEHHIE
BO3/yXa, IOYBBI U BOJIOEMOB).

docdop, amnorponnsie Mogudukanuu dhocdopa, puzndeckre U XuMHUIeckue cBoiictBa. OKcu
docdopa(V) u hochopHas kuciora, pu3nveckre 1 XUMUYECKUE CBOMCTBA, MonydeHue. Mcnons3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepucTuka 31eMeHTOB [V A-rpynmbel. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTETICHH
OKHCJICHHUS.

VYraepon, alutoTpOINHEIE MOIU(BHUKAIINH, PACIPOCTPAHEHUE B IPUPOJIE, PU3NUecKre U XUMUIECKHE
cBoiicTBa. Ancop6Omusa. KpyroBopot yriepona B npupojae. OKCHABI yriaepoaa, uX Gu3ndeckue U XUMUIECKUe
CBOICTBa, JeMCTBHE HA KUBbIE OPTraHU3MBI, IOJyYEHUE U IPUMEHEHHE. DKOJIOTHYECKHE POOIIEMBI,
CBsI3aHHBIE ¢ OkcuioM yriepoaa(lV); runoresa rimodanbHOro MOTETUICHHS KIIMMaTa; MapHUKOBBIA (D QeKT.
VYroabpHas KUcioTa U €€ coiu, UX PU3NYECKUE U XUMHUYECKHUE CBOICTBA, MTOJIyY€HHE U IIPUMEHEHHE.
KauecTBennas peakuus Ha kapOoHaT-HOHBL. Vcnonb30BaHne KapOOHATOB B OBITY, MEUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHayanbHbIE OHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriaepoaa (MeTaH, ITaH,
STHUJICH, alleTUJIEH, TaHOJ, TIMIIEPUH, YKCYCHast KUcloTa). X coctaB u xumuueckoe crpoenue. [lonarue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax, YIIeBOAaX — M UX POIU B )KU3HH YEIIOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COETMHEHUI.

Kpemuuii, ero pusndeckne u XuMHUYECKUE CBOMCTBA, ToNyueHue U npuMeHeHne. CoeJMHeHNs] KPEeMHUS B
npupoze. Obue npeacrasiaenus o0 okcuae kpemMuus(IV) u kpemuueBoit kuciore. CHIIMKATBI, UX
UCTIONIb30BaHUE B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH. BaxkHeilne CTponTenbHbIE MaTepHAalibl: KEpaMUKa,
CTEKJIO, IEMEHT, 0eTOH, kene300eToH. [Ipo0ieMbl 6e301macHOro UCTIONIb30BaHMs CTPOUTEIBHBIX MAaTEPHAIOB
B ITOBCEIHEBHOM JKU3HU.

XUMUYECKHH 3KCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJIIHOM KUCIIOTHI;
IIPOBEJICHNE KaueCTBEHHBIX PEAKINI Ha XJIOPUI-UOHBI U HAOJI0/IeHNE TPU3HAKOB UX NMPOTEKAHUS; OIIBITHI,
oTpaxaromye Gu3nuecKkre U XMMUYECKHE CBOWCTBA I'aJIOTEHOB U UX COEAMHEHUN (BO3MOXKHO UCIOIb30BaHUE
BHJICOMATEPHAIIOB); 03HAKOMIIEHHE ¢ 00pa3iiaMu XJIOpUI0B (TaJOTEHH IOB); 0O3HAKOMJIEHHE ¢ 0Opa3iamMu
cepbl U €€ COeTMHEHUSIMU (BO3MOXHO MCIIOJIb30BaHUE BUAEOMAaTepUaioB); HabJI0IeHUE Mpoliecca
oOyraMBaHuUs caxapa MoJ AecTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI; N3YYeHHE XUMHUYECKHX
CBOMCTB pa30aBJIEHHON CEPHON KUCIIOTHI, MPOBEACHUE KAYECTBEHHON PEaKIIMU Ha CyJIb(aT-uoH
HaOJI0ZICHUE TIPpU3HAKA €€ TPOTEeKaHUsT; 03HaKOMJICHHE ¢ (M3UYECKUMHU CBOMCTBaMH a30Ta, (hochopa u ux



COEMHEHUH (BO3MOXKHO HCIOJIB30BAHNE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX
ynoOpeHuit; moiaydeHue, coOupanue, pacro3HaBaHue U U3y4EeHUE CBOMCTB aMMHaKa; IPOBEACHNE
Ka4eCTBEHHBIX PEAKIMI Ha NOH aMMOHUS 1 (pocdaT-uoH U U3ydYeHUE IPU3HAKOB UX MPOTEKAHMS,
B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEIbIO (BO3MOYKHO HCII0JIb30BAHNE
BUJICOMATEPHAJIOB); U3yUCHHE MOJICTICH KPUCTAJUIMUECKUX PEHIETOK anmasa, rpadura, ¢pyiepeHa;
03HAKOMJICHHE C MTPOLIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOra3a; Mojy4yeHue, COOupaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YIIIEKUCIIOTO ra3a; MpoBeIeHHEe
Ka4eCTBEHHBIX PEAKIIM Ha KapOOHAT- U CUJIMKAT-MOHBI U N3yYCHHE IPU3HAKOB HX MPOTEKAHUS;
03HAaKOMJICHHE C IPOLYKIUEN CUIMKATHON IPOMBIIITIEHHOCTH; PELICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«BaxHelue HeMETalIbl U UX COCIUHEHUS.

MeTajibl 1 HX COCANHCHUSA

OO01as xapakTepuCcTUKa XUMHUYECKHUX 3JIEMEHTOB — METaJUIOB HAa OCHOBAHHUH UX MOJOXKEHUS B
[lepnonnueckoii cucreMe xuMuueckux aemeHToB /. 1. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTauIoB. MeTamnyeckast CBsI3b U METAIIINYECKAs KpUCTAJUIMYECKas pelETKA. DIEKTPOXUMUYECKUH Pl
HaNpsDKeHUN MeTauioB. Ou3ndeckre U XMMHYeCKHUe CBoiicTBa MeTasmioB. O01ue crnocoObl MOTyYeHHS
MeTaisioB. [ToHsATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl (CTamlb,
YYyT'yH, AIOPATIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[{ennounsie MeTauibl: osnoxeHue B [lepuoanueckoii cucreme xumuueckux snemenTon J[. . Menneneesa;
CTpOEHHE MX aTOMOB; HaXOXJAeHUe B npupojae. Puznyeckue 1 XUMUYECKUE CBOMCTBA (Ha IpUMepe HATPUS U
Kanus). OKCHIBI M TUIPOKCUIBI HATPHS U Kaus. [[puMeHeHne MeT0YHbIX METAJIJIOB U UX COCIMHECHUI.

[[lenouHo3eMenbHbIE METAJUIBI MArHUM U KaJIbLM: TTOJI0KEeHUE B [leproanueckoil cucteMe XUMUYECKHX
anemeHToB [l. 1. MenzeneeBa; CTpoeHne UX aTOMOB; HAXO0XKICHHE B pupoe. PU3ndecKue 1 XUMUYECKUE
CBOICTBa MarHus M Kanblivsg. Baxkneimye coequHeHns Kanbuust (OKCUA, THIPOKCHI, COH). KECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AsroMuHMiL: TTonoxkenue B [lepuoanyueckoil cucreme xumuyeckux smemeHToB . M. Menneneesa;
CTPOCHHE aTOMa; HaXOXJeHHe B Npupojie. Pu3nuecKkre 1 XUMUIECKHE CBOMCTBA AlIFOMUHUA. AM(OTEpHBIE
CBOICTBa OKCH/JA U TUAPOKCUAA ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucreme xumuyeckux snmemeHToB 1. 1. Menaeneea; ctpoenue
aToMa; HaXxoXaAeHue B mpupoe. dusnueckne u XUMUYECKUE CBOMCTBA xkele3a. OKCHUIIbI, TUAPOKCUIBI U COIH
xene3a(ll) u xxeneza(Ill), ux coctas, CBOMCTBA U TOJTyUYECHHE.

XUMHAYECKUH IKCIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBaMM; U3yUYEHHE PE3YIHTaTOB KOPPO3UH METAIIOB (BO3MOXHO HMCIOJIb30BaHNE BUIEOMATEPHUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCUIA KAIIBIUS U HATPUS C BOJOM (BO3MOKHO HCIIOIH30BAHHE
BUJICOMATEPHUAIIOB); UCCIIE0BAHUE CBOMCTB KECTKOW BOABI; IPOLIECCA TOPEHUS XKeJle3a B KUCIOpOIe
(BO3MOYHO MCITOJIb30BaHNE BUEOMATEPHUATIOB); IPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAKIIUN HA HOHBI
(MarHus, Kanplus, amroMuHUS, uHKa, xkeneza(ll) u sxeneza(Ill), meau(Il)); nabmronenue u onucanue
MPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPHS, Kalus U KalbLUsl (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THIPOKCH 1A ATFOMHHHUS ¥ THAPOKCUAA INHKA;
pELIeHUE SKCIEPUMEHTANBHBIX 33J1a4 M0 TeMe «BakHelIne MeTaibl U UX COSAMHEHUS».

XuMHS U OKpPY’KAaLIas cpeaa

Hosbie maTepuansl 1 TexHOJIOrMU. BellecTBa 1 Marepuaisl B IOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe uCnoib30BaHNe BEIIECTB U XMMHUECKHUX peakiuii B ObITy. [lepBas moMotpb npu
XUMUYECKHUX 05KOrax U OTpaBiieHUsIX. OCHOBBI HKOJIOTHYECKON IPaMOTHOCTH. XUMHYECKOE 3arps3HEHUE
OKpY>Karolen cpesbl (mpenenpHas gomycruMas konteHTpanus semects — [1JIK). Pons xumuu B pemennn
IKOJIOTHYECKUX MPOOIIEM.



[TpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBINA ra3, He(Th), MPOTYKTHI UX MEPepadOTKH, UX
POJIb B OBITY ¥ IPOMBIIUIEHHOCTH.
XUMHUYECKUH SKCTIEPUMEHT: N3yueHHe 00pa3IoB MaTepUaIoB (CTEKIIO, CIUIaBbl METAJLIOB, TOJIMMEPHBIE

MaTepuabl).
MesknpeaMeTHbIe CBA3U

Peanuzarus MexnpeIMEeTHBIX CBSA3CH MPU M3yYEHUH XMMHUH B 9 KJ1acce OCYIIECTBIIETCS Yepes
UCTIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHIATUN, TaK ¥ MIOHSTHH, SBIISIOMIUXCSI CHCTEMHBIMU IS
OT/IENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA. Peanu3aius MexXnpeIMETHBIX CBS3€H NpU U3yYEeHUU
XUMHH B 9 KJIacce OCYIIECTBISIETCS Yepe3 UCIOb30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK U
MOHSTUH, SBJISAIOIIUXCS CUCTEMHBIMU JJIS OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC MTOHATH: HAyIHBIN (DAaKT, rUmoTe3a, 3aKOH, TEOPHs, aHATN3, CHHTE3,
KJIacCU(pUKaIMs, TEPUOAUIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHUE, MOJICTb,
SIBIICHUE, TAPHUKOBBINA dP(HEKT, TEXHOIOTHS, MATCPUATBL.

dusnka: MaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI, PAJAMOAKTUBHOCTD,
MOJICKYJIa, JIEKTPUICCKHIA 3apsi], TPOBOIHHUKH, MTOTYIIPOBOIHUKH, JUICKTPUKH, (DOTOIIEMEHT, BEUIECTBO,
TeJ0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTD, KpUCTaJUIMUECKas peiéTka,
CIUIaBbl, PU3NYECKHE BEIIMYMHBI, CIMHHUIIBI H3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/IBI,
ComHire.

buonorus: porocunres, geixanue, ouocdepa, skocucTeMa, MUHEpaIbHbIE YA00PEHUs, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOITaeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/ISY‘-IGHI/IG XMMHH B 9 Kj1acce HaIlpaBJICHO HAa JOCTUKCHUC OGy‘-I&IOH.II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCETHBIX

" IPCIMETHBIX PE3YJIbTAaTOB OCBOCHUSA y‘IC6HOFO npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHUS IIPOrPAMMbI OCHOBHOT'O 00IIEr0 00pa3oBaHusl TOCTUTAIOTCS B XO/IC
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBC yq€6HOﬁ 1 BOCITMTaTEILHOM ACATCIIbHOCTH OpI‘aHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaAUIIUMOHHBIMUA pOCCI/If/’ICKI/IMI/I COINMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, ITPUHATBIMU
B O6H_[€CTBC IIpaBuJIiaM1 1 HOpMaMU MOBCACHUA U CHOCO6CTByIOT mnmponeccaM CaMOIIO3HaHuA, CaMOPa3BUTHUA
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3yNIBTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

IMaTproTHYeCKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACIICIHIO,
MOHMMAaHUsI 3HAUCHUS] XMMHUYECKOW HayKU B KU3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JOCTOBEPHOM MH(pOpMAIME O MePeIOBbIX JOCTHKEHUSIX H OTKPBITHSIX MUPOBON M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U MnpaBujiax MCKINIYHOCTHBIX OTHOIIICHHUH B KOJITICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ_[CCTBCHHO HOHCSHOﬁ, y‘IC6HO-HCCJ’I€,Z[OB8.TCJ'IBCKOfI, TBOp‘lCCKOﬁ n
APYyrux BUaax ACATCIbHOCTU; TOTOBHOCTH K paSHOO6p33HOI71 COBMECTHOM ACATCIIbHOCTHU ITPH BBIITOJIHCHHUHU
y‘le6HbIX, IMO3HABATCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHYCCKUX SKCIICPUMCHTOB, CO3/IaHUHA y‘le6HI>IX ITPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC 3TOH yqe6H0171 ACATCIIBHOCTHU, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJCHUE U IMOCTYIIKH CBOUX TOBapI/IH_[eﬁ C IMO3UIUN HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHMS MOCJIEICTBUN IMMOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUECKHX MPECTABICHHI O BEIIECTBE M XUMHUUECKON PEaKIliu, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOIIUX OCHOBY JUIsl IOHUMaHUS CyITHOCTH HAYYHOM
KapTUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBSI3IX
YyeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX Ha MOJyYeHHE HOBBIX 3HAHUHN M0 XMMHUH, HEOOXOAUMBIX IS
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) no3HaBaTeNbHOU, HH(POPMAITMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIC HABHIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUCHHIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON 1 UCCIIEIOBATEIBCKON IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YeHHUsI B JaIbHEHUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBbs

7) 0CO3HAHHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUN M HENPUSATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs ), HEOOXOIMMOCTH COOJIIOICHHSI TPABUI O€3011aCHOCTH MPH 0OpaIleHHH ¢

XUMHUYECKHMH BEIIECTBAMH B OBITY U peasIbHON KHU3HH;

TpynoBoro Bocnuranusi
8) uHTEepeca K MPaKTHUECKOMY M3YYCHHUIO IPOPECCUil U Tpy/la pa3IMyHOr0 POJia, YBaXKCHUE K TPYAY H



pe3yabTaTaM TPYJOBOH IESTeNTbHOCTH, B TOM YHCIIEe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUH 110 XUMHUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEITHON
npo¢eCCHOHATBLHOM IESTETbHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHUI; TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIbHOMN Cpeje;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOIICHHUS K MPUPO/IE KaK KCTOUHUKY KH3HH Ha 3emiie, OCHOBE e
CYIIIECTBOBAHMS, TIOHUMAHWSI [ICHHOCTH 3I0POBOTO M 0€301acHOro 00pa3a )KM3HHU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBwJI OE30MMACHOTO TIOBECHUS MPU PadOTE C BEIIECTBAMU, a TAKIKE B CUTYAIIUAX, YIPOXKAIOIIUX 370POBBIO
Y JKU3HH JTIOACH;

10) criocoGHOCTH MPUMEHSTH 3HAHHUS, TIOTy9aeMble TIPU U3YYCHUN XUMUH, JUIS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpY>Karolle IPUPOIHON CPEOH, TOBBIIEHUS YPOBHS 3KOJIOTMYECKON KyJIbTYpPbl, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJOTHICCKUX MPOOJIeM U IYTEH UX PEHICHHS IIOCPEICTBOM METOI0OB XUMUU;

11) 5KOJIOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS UM B ITO3HABATEIbHON, KOMMYHHKATHBHOMN 1

COLIMAJIBHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACTSAIOT 3HAYMMbIE AJ11 (POPMUPOBAHHSI MUPOBO33PECHHUSI
oOlieHay4YHbIe TOHATHSA (3aKOH, TEOPHUsl, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMa, MPOIIECC, SIKCIEPUMEHT H JIp.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUI U3
3THUX MPeIMETOB (GOPMUPOBATH MPEICTABICHUE O LIEJIOCTHOW Hay4YHOU KapTHHE MUpPA, U YHUBEPCAIbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIICUNBAIOT
(GopMUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY ITUIAaHWPOBAHUIO U OCYIIECTBIICHUIO YUeOHOM
JeSITENIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBbI 110 XUMHUU OTPAXKAIOT OBJIa/IEHUE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CflCTBI/IS[MH, B TOM 4HCJIC:

ba3oBbIMH JIOTHYECKUMU 1€/ CTBUSIMH

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIILICHHUS TIPH OCBOCHUY 3HAHUIT: PACKPBIBATH CMBICIT
XUMHYECKHUX TOHATUHN (BBIACNIATH UX XapaKTepHbIe IPU3HAKY, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU
MOHSTUSIMH ), UCTIOIb30BaTh MOHATHUS JJIs1 OOBSICHEHUSI OTAEIBHBIX (PaKTOB U SBJIEHUHN; BEIOMPATh OCHOBAHUS
U KPUTEPUH TSl KJIacCU(UKALUN XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHaBIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY 00BEKTaMU U3YUEHUs; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIyKTHUBHBIE,
JI€TYKTUBHBIE, 110 aHAJIOTUN); JIeJaTh BHIBOJIBI U 3aKIIOUECHNUS;

2) yMEHUEM IPUMEHSTH B IPOLIECCe TIO3HAHMS TOHATHUS (IPEAMETHBIE U METaIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHH, TPE0OPa30BhIBATH IIMPOKO MPUMEHSIEMbIE B
XUMHHU MOJIENIbHBIE TPE/ICTABICHUS — XUMHUYECKUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUEcKast popmyna u
ypaBHEHHE XUMUYECKOH peakiui — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 33/1a4; ¢ YIYETOM 3THX
MO/JIENIbHBIX MPEJICTaBICHUH BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OOBEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBIISATH O0IIME 3aKOHOMEPHOCTH, TPUUHMHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUUS B U3y4aEMBIX IIPOLIECCAX U SBICHUSAX; IIPEIIaraTb KPUTEPUH IS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATh CIIOCO0 pelieHus yaeOHoM
3aauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEILICHUS, BRIOMpATh Hanbosee MOAXOIAIIHNN ¢ yI€TOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB);

Ba3zoBbpIMHU MccIe10BaATEILCKHMHU A€M CTBUAMH



3) yMEHHEM UCIIOJIB30BATh MMOCTABJICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA [TO3HAHMUSI, a TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mpuoOpeTeHne OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YICHUIECKUX KCIIEPUMEHTOB:
yMEHHE HaOJII0IaTh 32 X0A0M IPOIIecca, CAMOCTOSATENILHO MPOrHO3UPOBATh €ro pe3ybTar, (POPMYITHPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBAaHHUA, COCTABJIATH OTYET O
POJIeNIaHHOM padoTe;

Pa6oroii ¢ undgopmanmeit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIIPETHPOBATh MHPOPMAIIMIO PA3IMYHBIX BHIOB U (opMm
IIPEJICTaBJICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-IIOMYJISIpHAs JUTEpATypa XUMUYECKOTO
coJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHETa); KpUTHUECKH OLEHUBATH TPOTUBOPEYHBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHUEM IPUMEHSTH Pa3JIMYHbIC METOBI U 3AIPOCHI TIPH MTOUCKE U 0TOOpEe HH(POPMALIUH 1
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIIIOJHEHUS Y4EOHBIX U IIO3HABATEJIbHBIX 3aJa4 OIpe-
JIeNEHHOr 0 TUIIA; TPUOOPETEHHE OIbITAa B 00JIACTH UCIOIb30BAHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOH aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO ()OpMY IpPECTaBIeHNU HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AHarpaMMaMH, IpYyruMu popmMamu rpaduKy U UxX
KOMOWHAITASIMHU;

7) yMEHHUEM KCIIOJIb30BATh U aHATM3UPOBATH B IMPOLIECCE YUCOHOM M UCCIICI0BATEIBCKOM eI TEIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) ymeHHeM 3a/1aBaTh BOMPOCHI (B XO/1€ THAIOTa H/HIH JUCKYCCHH) IO CYIIECTBY 00CYXIaeMOM TEMBI,
dbopMynUpOBaTh CBOM MPEATOKEHUS OTHOCUTENLHO BBITTOIHEHUS TIPEIOKESHHOHN 3a7auu;

9) nprobOpeTeHre OMbITA MPE3CHTAIIMH PE3YIbTATOB BHITOIHEHHUS XMMHUYECKOTO SKCIIEPUMEHTA
(;1abopaToOpHOTO OMBITA, JTA00PATOPHOM PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MMO3HABATEIBHOM U MCCIIEI0BATEIbCKOM
NEeSTENIbHOCTH MPH PEIICHUH BOZHUKAIOIINX MPOoOJIeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB M COTTIAaCOBAHUS
no3uiuii (00cyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPMHAIIHS COBMECTHBIX JICUCTBUH,
orpezieNieHue KPUTEPUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON pabOoThI H Ip.);

YHHUBepCcaIbHBIMH PEryIsiTHBHBIMH AeHCTBUAMH

11) yMeHHEM CaMOCTOSTENBHO ONPEICISITh LENH IeITeIbHOCTH, TIIAHHPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JIESITEILHOCTD, BEIOWpaTh Hanbosee
s pexTUBHBIC CITOCOOHI pelieHNs YIeOHBIX U MO3HABATEIHHBIX 33]1a4, CAMOCTOSITEIFHO COCTABIISITh HIIH
KOPPEKTUPOBATh NPEI0KEHHBIN AJITOPUTM JI€HCTBH IPY BBIITOJIHEHUH 33/1aHUI C Y4ETOM MOITyYEHUS
HOBBIX 3HaHHUM 00 N3ydyaeMbIX 00BEKTaX — BELIECTBAX U PEaKLHUsAX; OLEHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM 1IEJIH;

12) ymeHueM UCTIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIPeJIaracMble B YCJIOBUY 3aaHUM.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00513aTETLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOM
pUMepHOM pabouell MporpaMMoil, BEIAEISAIOT: OCBOCHHbIE 00YYaOIIMMHKCS HayuHble 3HAHUSI, YMEHUS U
CrocoObI TEUCTBUH, cielMpUUIECKUEe IS IPEIMETHON 00J1aCTH «XHUMHUS», BUBI ACITEIHBHOCTH 10
MOJTYYCHHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALUU, TPEOOPa30BaHUIO M PUMEHEHHIO B PA3IMYHBIX YUCOHBIX U
HOBBIX CUTYyaIUsX.



[IpenMeTHBIE pe3yabTaThl MPEICTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS CIEAYIOLIIX

YMEHHM:

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX MMOHATHI: XUMHUECKHIA 3JICMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, AaHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEGHTHOCTD, EKTPOOTPHULIATEILHOCTh, CTEIICHb
OKHCIICHUSI, XUMUYECKasl peaKLysl, XUMUYECKas CBSI3b, TEIUIOBON 3P PEKT peaklnu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOP; AIEKTPOJIUTHI, HEATEKTPOIMUTHI, JEKTPOIUTHYECKAs AUCCOLMALMS, PEAKLIMH HOHHOTO OOMEHa,
KaTaJln3aTop, XUMUYECKOe paBHOBECHE, 00paTUMble U HEOOpATUMBbIE PEAKLIUU, OKUCIIUTEIILHO-
BOCCTaHOBUTEIIbHBIE PEAKLIUHU, OKUCIIUTEIb, BOCCTAHOBHUTENb, OKHCICHUE U BOCCTAHOBIICHHUE, AJIJIOTPOIIHS,
aM(pOTEpHOCTh, XUMHUYECKas CBsI3b (KOBAJIEHTHAsI, MOHHAs, METAJUIMYECKas), KpUCTAIIIMUECKas peIéTKa,
KOPPO3Hs METAJUIOB, CILUIABbI; CKOPOCTh XMMHUYECKON pPEeaKLUu, IPEISIbHO JOMyCTUMAasi KOHLEHTPALHsI
(ITIK) Bemiectna;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH (CM. I1. 1) M IPUMEHSATH ATU MOHATUS
IIPY OIMCaHMU BEIECTB U UX MIPEBpAILEHUIL;

3) ucnonv306ames XUMHUUYECKYIO CUMBOJIUKY JJIsl COCTABICHUS (POPMYIT BELIECTB U YPaBHEHUIT XUMHUYECKUX
peaKuuii;

4) onpedensmp BaJCHTHOCTD U CTEIICHb OKUCIICHUS XUMUYCCKUX JIEMEHTOB B COCIMHECHHSIX Pa3IMYHOTO
COCTaBa; MPUHAICKHOCTH BEUIECTB K ONPEEIEHHOMY KJIACCY COSAMHEHHH 1Mo (hopMynam; BHII XUMUIECKOM
CBSI3U (KOBaJICHTHAsI, MOHHAS, METAJUINYECKAsl) B HEOPTAaHUYECKUX COCTUHEHUSX; 3apsi/l HOHA [0 XMMUYECKON
dopmyIte; xapakTep cpeibl B BOAHBIX PACTBOpaX HEOPraHMUECKUX COCAMHEHUH, TUIT KPUCTAJUINIECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

5) packpwieamov cmwicn Tlepuoaudeckoro 3akona J. . MeneneeBa u JI€MOHCTPUPOBATH €0 MOHUMAaHHE:
OTMCHIBATH M XapaKTepU30BaTh TaOIUUHy0 hopmy [leproanyeckoit cHCTEMBI XUMHUYECKUX IIEMEHTOB!
pa3nuyaTh NOHSTHS «TJaBHas noAarpynmna (A-rpynna)» u «moboynas noarpymnmna (b-rpynmna)y», Mansie u
00JbIIME IEPUOBI; COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE UMEIOTCS B IEPUOANYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTEePUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] siipa, o0Iiee 4nucio
3JIEKTPOHOB U PACHpE/IeNIEHHE UX MO ANEKTPOHHBIM CIIOSIM); OOBICHATH O0IIME 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOMCTB 3JIEMEHTOB U MX COEJAMHEHHH B IpejiesaXx MallblX MEePHO0B U INIaBHBIX MOArPYII C
y4€TOM CTPOEHUS X aTOMOB;

6) knaccuguyuposamv XMMUYECKHE TIEMEHTbI; HEOPTaHUYECKHE BEIIECTBA; XUMHYECCKUE peakiuH (1o
YHCITy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEILECTB, MO TEMIOBOMY 3P HEKTY, 0 U3MEHEHUIO CTETEeHEH
OKHCIICHUSI XMMUYECKUX JIEMEHTOB);

7) xapaxmepusz06ams (OMUCHIBATH) OOIINE U CHCHU(PUICCKIE XUMUYECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX
BEILIECTB, MMOJITBEPKAasi ONKUCAHUE TPUMEPAMHU MOJIEKYIIAPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKHX PeaKluii;

8) cocmaensims ypaBHEHHUS INEKTPOIUTHYECKOHN AUCCOIMALIMH KUCIIOT, EJI0UEH U COJICH; IOTHbIC ’
COKpaIIEHHBIC YPaBHEHUS peaKkIiii HOHHOTO OOMEHA; YpaBHEHUS pPEaKIuii, MOITBEPKIAIOIIIX
CYILIIECTBOBaHHE F€HETHUECKOM CBSI3U MEX/1y BEIIECTBAMU PA3IUYHBIX KJIACcCOB;

9) packpvieams cyuwHOCNb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUi MOCPEJICTBOM COCTABIICHHUS
3JIEKTPOHHOTO GajlaHca 3TUX PeaKIIMii;

10) npoerosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXHOCTH MPOTEKAHUS
XUMHYECKHX TPEBPANICHUN B PA3IIUYHBIX YCIOBHSIX;

11) sbluucasims OTHOCUTEIBHYIO MOJICKYIIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJTHO
XMMHYECKOI'0 3JIEMEHTA 10 (GOopMyJie COEJUHEHNUS; MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE; IPOBOAUTH
pacuéThl 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

12) cnedosams mipaBuiIaM MOJIb30BaHUS XUMHUECKON TIOCYI0H U TaAOOPAaTOPHBIM 000PYI0BAaHHEM, a TAKKE

npaBUiIaM OOPAICHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMH 10 BBITIOJTHEHUIO JTA0OPATOPHBIX



XMMHUYECKHX OIBITOB IO MOJYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YTIICKUCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKIAFONINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM ITyTEM XJIOpUI-, OpOMHUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cyabpaT-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS U MOHBI N3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

14) npumensimsb OCHOBHBIC ONIEpAIIMU MBICIHTEILHOMN JICSITEIBHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
000011eHNEe, CUCTEMATH3AIIHIO, BBISIBIICHUE TPHYNHHO-CIICICTBEHHBIX CBSA3EH — JUIS H3Y4EHHS CBOICTB
BEIIECTB M XMMHYECKHX PEaKIiii; €CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOJIO/ICHHE, H3MEPEHHE,
MOZEIMPOBAHHE, SKCIEPUMEHT (PeasTbHbII U MBICICHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE

TIpou3BOAUTH BEIYUCICHHUS 110 XUMUYECKUM YPABHEHUSAM;

BricTpanBate pa3BEpHyThIC THCEMEHHBIE M YCTHBIE OTBETHI C OTIOPOit Ha HH(POPMAIIHIO N3 yueOHHKa
M CIIPaBOYHBIX MaTepHaJIOB, 'PAMOTHO HCIIOIb30BaTh H3Y4YEeHHbIH MOHATHIHEIN anmapaT Kypca
XHMHH;

Hcnonps30BatTh PY BBIOJIHEHUH YUeOHBIX 3aJIaHUH U B IIPOLIECCE UCCIIEI0BATEICKOI IEATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy XUMHUIECKOTO COIEPHKAHUS, CIIPABOYHBIC MAaTEPHAIIBbI, PECYPCHI
MuTtepnera;

Ne HaumeHoBaHHe pa3ie/ioB U TeM KosmuyecTBo yacoB Jara Bujibl 1€ T IbHOCTH Buasbl, DJ1eKTpPOHHBbIE
/I | IporpaMMbl H3y4YeHHs ¢opmbl (uudgposbie)
BCEro | KOHTPOJIbHBIE | NPAKTHYECKHE KOHTPOJIsI 00pa3soBaTelbHBIE
pa6oTsl padoThI pecypesi
Pa3pen 1. BemecTBo M XMMHYECKHE peaKIMH
1.1. | HoBTOpeHue u yriydseHue 3Hanmii | 5 0 0 XapakTepu30BaTh XUMUYECKUE IEMEHTBI IIEPBBIX TPEX NEPUOJI0B, KaJIMs U KaJIbIIKs 110 HX ;
OCHOBHBIX pa3/ieJioB Kypca 8 nonoxenuro B [lepuoaudeckoii cucreme [I. V1. Menneneena; VYerHblit
KJacca Knaccuduuuposats 1 Ha3plBaTh HEOPraHMYECKUE BEILECTBA U3YUEHHBIX KJIACCOB; orpoc;
OnucelBaTh 00IIME XUMUYECKHE CBOWCTBA BELIECTB Pa3IMYHBIX KJIACCOB, IIOTBEPKAATh CBOICTBA ITucpMeHHbIH
MIPUMEpPaMH MOJIEKYJIIPHBIX YPaBHEHUI XUMHYECKUX PEaKIIMii; KOHTPOJIB;
OnpeznensaTs BU XUMUYECKOH CBA3U M THI KPUCTAJUIIMYECKOH peIETKN BELIECTBa;
IIpornos3upoBath CBOICTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS;
BeicTpauBaTh pa3BEPHYThIE IMCBMEHHBIE H YCTHBIE OTBETHI C ONIOPOH Ha HH(OpManuIo U3 yyeOHHKa
U CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO MCII0JIb30BaTh M3YUEHHbIH MOHATUHHBIH anmnapaT Kypca
XUMHH;
Hcnonp30Bath PH BBINOJIHEHUH YUeOHBIX 3aJIAHUH U B IIPOLIECCE MCCIIE0BATEIBCKOM IEATEIbHOCTH
HAYYHO-TIOIYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COACPKAHMUS, CIIPAaBOYHbBIE MATEPHAJIbI, PECYPChI
WuTtepnera;
1.2. [ OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 PackpbiBaTh CMBICI H3y4aeMBbIX TOHATHH U IPUMEHSTH STH HOHATHS IIPU OIIMCaHUK CBOMCTB YcerHblit
XHMHYECKHX peakumii BEIIECTB M UX MPEBPAIICHUIA; orpoc;
KnaccudurimpoBars XuMuueckue peakiuy 1o pa3inuHbIM IIPU3HAKaM; ITuceMenHbII
YcraHaBiaMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEAaKIIMU OT Pa3IMYHBIX (PaKTOPOB; KOHTPOJIb;
TIporHo3upoBaTh BO3MOXKHOCTH HPOTEKAHHSI XUMHUUYECKHX NTPEBPALICHHUIT B Pa3JIMYHBIX YCIOBUSIX;
OrmpeienaTs OKHCIUTENb U BoccTaHOBUTENb B OBP;
CocTaBIATh JIEKTPOHHBIH OalaHC peaKIuy;
TIpou3BOAUTH BEIYUCIICHHUS 10 XUMUYECKUM yPABHEHHSIM;
BeicTpauBath pa3BEPHYThIE IMCBMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HH(OpMaLUIO U3 ydeOHHKa
M CHPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO MCIIOJIb30BaTh H3YUCHHbIN MMOHATHIHBIH anmapaT Kypca
XUMHU;
Vcrons30BatTh MPH BBIMOIHEHUH Y4eOHBIX 3a/IaHUI U B IIPOLIECCE UCCIIEI0BATEIBCKOI eI TeIbHOCTH
HAYYHO-TIOINYJISIPHYIO JINTEPATYPY XUMUUECKOTO COAEPIKAHMUS, CIIPABOUHbBIE MAaTEPUAJIbI, PECYPCHI
MNurephera;
1.3. | DaexkrpoauTnueckas gucconnanus. | 8 1 1 PackpeiBaTh CMBICT M3y4aeMBbIX MOHATHH, @ TAK)KE CMbICI TEOPHH DJIEKTPOIUTHUECKOH YerHblit
XuMuyecKkHe peakiuu B pacTBOpax JIMCCOLUALIN; orpoc;
OOBACHATH NPUYUHBI MIEKTPOIPOBOTHOCTU BOAHBIX PACTBOPOB; ITucbMeHHbIH
CocTaBIIsITh ypaBHEHHS AUCCOLMALIUY KMCIIOT, IIEJI0UEii M CONeH, TIOJHbIE M COKPAIEHHBIE HOHHBIE | KOHTPOJIb;
YpaBHEHHSI XHMHYECKHX PEaKLUii HOHHOrO 0OMeHa; KonTposbHast
Il1aHUPOBATH M OCYLIECTBILITH HA IPAKTUKE XHMHYECKHE YKCICPHMEHTBI, IPOBOJUTE HAOMIOAeH s, | paboTa;
Jie1aTh BBIBOJIBI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA; 3auer;
CrnenoBath npaBuiIaM 06€30MacHoi paboThI B 1a00PATOPUH IPH HCIOIb30BAaHUN XUMHYECKOH ITpakTHyeckas
MOCY/ibl U 000PY/IOBaHUS; pabora;
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Paszpnen 2. HemeTasabl M X COCTHHECHHSA

2.1. | O6mas XxapaKTepucTHKA 4 0 1 OOBACHATH 001HE 3AKOHOMEPHOCTH B U3MEHEHUH CBOHCTB HEMETAJIJIOB M UX COE/IMHEHHH B Yerublit
XHMHMYeCKHX dj1eMeHToB VIIA- TIpezieIaX MaJibIX MEPHOIOB U IMIAaBHBIX MoArpymn I[lepnoandeckoif CHCTEMBI XUMHYECKUX onpoc;
rpynnsl. I'anorenst 5JIEMEHTOB C Y4€TOM CTPOEHHS UX aTOMOB; ITuceMennBbIi

Xapakrepu3oBaTh GU3MYECKUE U XMMHYECKHE CBOMCTBA IPOCTHIX BELIECTB I'aJION€HOB (Ha IpUMepe KOHTPOJIb;
XJIOpa) M CIOKHBIX BELIECTB (XJIOPOBOJOPOAA, XJIOPHUIA HATPHUS), CIIOCOOBI UX MOTYUYCHHS, IpaKTHYecKas
MIPUMEHEHNE U 3HAYCHHE B IIPUPOJIC U )KU3HHU YEIIOBEKa; pabora;

OnpenensaTs rajJoreHuA-uoHbl B PACTBOPE;

IInaHupOBATH U OCYLIECTBIIATH HAa IPAKTUKE XMMHYECKUE SKCIIEPHMEHTHI, IPOBOANTH HAGIIOICHUS,
JIeNIaTh BBIBOIBI IO Pe3yabTaTaM dKCIEPHMEHTa;

CrietoBatsb npasuiiaM 6e3011acHON paboThI B 1aOOPATOPUH ITPU UCIIOJIb30BAHMN XUMUYECKON
MOCYZIbI ¥ 000PYIOBaHUS;

BeicTpauBaTh pa3BEPHYThIC TMCBMEHHBIC H YCTHBIE OTBETBI C OIIOPOi Ha HH(OpManuIo 13 y4eOHHKa
1 CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO MCII0JIb30BaTh M3YUEHHbIH MOHATUHHBIH anmnapaT Kypca
XUMHU;

Vcrions30BatTh pY BBIOIHEHUH Y4eOHBIX 3aJIaHUI U B IIPOLIECCE UCCIIEI0BATEIBCKOI eI TeIbHOCTH
HAYYHO-TIOIYJISIPHYIO JINTEPATYPy XUMHUUYECKOTIO COAEPKAHMU, CIIPAaBOYHbIE MAaTEPHAJIbl, PECYPChI

Murepuera;

2.2. | O6mas XxapaKTepuCTHKA 5 0 0 OOBACHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHHHU CBOUCTB 3JIEMEHTOB VIA-rpynrsl 1 UX VYcerHblit
XHMHYECKHUX 3jIeMeHToB VIA- COEIMHEHUH € YYETOM CTPOEHMs UX aTOMOB; onpoc;
rpynnbl. Cepa u e€ coelMHEHHs XapakTepu3oBaTh GH3MYECKUE U XUMHUYECKHE CBOHCTBA IPOCTOr0 BEIIECTBA Cepbl U €€ coeuHenuit | IIucbMenHbIit

(cepoBoOpO/Ia, OKCHIOB CEPBI, CEPHOIN KHCIIOTHL, CYJIb(HATOB), CIOCOOBI UX IOJIYy4YCHUS, KOHTPOJIB;

MIPUMEHEHNE U 3HAYECHHE B IPUPOJIC U )KU3HHU YEIIOBEKa;
OmnpenensaTs Ha4YKe Cynb(aT-HOHOB B PACTBOPE;

OOBSICHATH CYLIHOCTb 9KOJIOINMYECKUX IPOOIIeM, CBA3aHHBIX C IIepepadOTKON COCMHEHUI Cepbl;
IInaHupOBAaTh U OCYLIECTBIISATH Ha IPAKTUKE XMMHYECKUE SKCIIEPHMEHTBI, IPOBOANUTH HAGIIIOICHUS,
JieJIaTh BBIBOJIBI 10 pe3yJibTaTaM SKCIIEPUMEHTa;

CrnenoBath npaBuiIaM 0e30MacHoi paboThI B 1a00PATOPUH IPH HCIIOIb30BAaHUU XUMHYECKOH

ocy 16 1 000Py/IOBaHHS;

TIpou3BOIUTE BBIYHUCIICHHUS 10 XUMUYECKUM YPAaBHEHUSIM;

Vcronp30BaTh NP BHIOIHEHHN Y4eOHBIX 3a1aHU TEKCThI y4eOHHKA, CIIPAaBOYHbIC MaTEPUaIbl
(ITeprognueckyto cucteMy Xumudeckux siuemenToB /1. V. Menneneesa, Tabauity pacTBOPHMOCTH
KHCIIOT, OCHOBAHUI U COJIEH B BOJIE, DJICKTPOXUMHUYECKUHN s HATPSDKEHUH METaIIJIOB);
Hcnonb30BaTh PH BBITOJIIHEHUH y4eOHBIX 3aJaHUI U B IIPOLIECCE HCCIIEA0BATEIILCKOM ACSTEIbHOCTH
HAYYHO-IIOMYJISIPHYIO JIUTEPATypy XUMHUIECKOTO COACPIKAHUS, CIIPABOUHBIC MAaTEPUAIIbI, PECYPChI
MNurephera;




2.3.

OO0mas XapaKkTepuCcTHKA
XHMHYECKHX 31eMeHTOB VA-
rpynnsl. A30T, pocdop n ux
COeIMHEeHUs

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB 3JIEMEHTOB V A-IpyIIIIBI M HX
COEIMHCHUH C y4ETOM CTPOCHUS UX aTOMOB;

XapakTepu3oBaTh (PH3MYECKUE U XUMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB a30Ta M ocdopa v ux
COCIMHEHUH (aMMHaKa, COJIel aMMOHUSI, A30THOM KHCIIOTBI, HUTPAaTOB, okcuna dpocdopa(V) u
(bocdopHoii kucnoTsl, GpochaTos), CIOCOOb! UX HONYUEHHUS, TPUMEHEHNE H 3HAUCHHUE B IIPUPOJIE U
JKU3HH YEIIOBEKa;

OnpeznensaTb HOHbI aMMOHHS U pochaT-HOHBI B PACTBOPE;

OOBACHATD CYLIHOCTb 3KOJOTHYECKUX IPOOIIEM, CBI3aHHBIX C HAXOXKICHUEM COCMHECHHHN a30Ta U
(docdopa B oxpykaromieii cpese;

ITnaHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XMMHYECKUE SKCIIEPUMEHTHI, IPOBOANTH HAGIIIOIEHUS],
JieIaTh BBIBOJIBI IO PE3yJIbTaTaM 3KCIIEPUMEHTA;

CreoBath npaBuiIaM 6e30MacHON pabOThI B 1aO0PaTOPUH ITPU UCIIOIb30BAHIMN XUMUUECKON

Mocy bl U 000PYI0BaHUS;

TIpou3BOAUTH BEIYUCICHHUS 10 XUMUYECKUM YPABHCHUSM;

Vcronb30BaTh NP BHIOIHEHHN Y4eOHBIX 3alaHUH TEKCThI yueOHMKA, CIIPaBOYHbBIE MAaTEPHAIbI
(IepHOIMYECKYIO CHCTEMY XMMHYECKHX 31ieMeHToB J1. M. MeneneeBa, Tabuily pacTBOPUMOCTH
KHCJIOT, OCHOBAHUI{ U COJICH B BOJIE, YJIEKTPOXHUMUYECKHH Psijl HANIPSDKEHUIT METalIoB);
Hcnonp30Bath pH BBIOJIHEHUH YUEOHBIX 3aJIAHUH U B IIPOLIECCE MCCIIE0BATEICKOMH IEATEIbHOCTH
HAYYHO-TIOMYJISPHYIO JTUTEPATypy XUMHIECCKOTO COZIEPIKAHUS, CIIPABOYHBIC MaTE€PUAIIbI, PECYPCHI
MuTtepnera;

Yerusriit
orpoc;
ITucbmeHHbIN
KOHTPOJIb;
MpaKTHYEeCKast
pabora;
TECTHPOBAHUE;

2.4.

OO0masi XapaKTepUCTHKA
XHMHYECKHX 3j1eMeHTOB IVA-
rpynmnsl.

Yraepoa u KpeMHUi H NX
cOeIMHEeHHs

OOBACHATD 00IINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIeMeHTOB IV A-rpynmsl u ux
COEJIMHEHUH C y4ETOM CTPOCHUS UX aTOMOB;

XapakTepu3oBaTh (PU3MUECKHE U XUMUYECKUE CBOHCTBA IIPOCTBIX BELICCTB YIIICPOA U KPEMHUS U
HX COeJIMHEHUH (OKCUIOB YIJIepo/a, yrolbHOW KHCIIOThI, KApOOHATOB, OKCH/IA KPEMHMS,
KPEMHHUEBOH KHCJIOTHI, CUJIMKATOB), CIOCOOBI UX IOJIy4€HUs, IPUMEHEHUE U 3HAYEHHE B IPUPOJIE U
JKM3HH YEIIOBEKa;

OnpenensaTs KapOOHAT- M CUIIMKAT-UOHBI B PACTBOPE;

OOBACHATB CYLIHOCTb KOJOIMYECKUX IIPOOIIEM, CBA3aHHBIX C HAXOXK/IEHHEM YIJIEKUCIIOro Ia3a B
OKpYy Karollel cpene;

MnmocTpupoBaTh B3aMMOCBSI3b HEOPraHUYIECKNX COSTMHEHMH YTeposia M OpraHHYECKHUX BEIECTB;
TInaHupoBaTh ¥ OCYLIECTBIIATH HA NPAKTUKE XMMHYECKUE SKCIIEPUMEHTBI, IPOBOAUTH HAOIIOAEHNUS,
JIeNIaTh BBIBOIBI IO Pe3yIbTaTaM dKCIIEPHMEHTa;

CrnenoBath npaBuiIaM 0€30MacHoi paboThI B 1a00PATOPUH IPH HCIOIb30BAaHUU XUMHYECKOH

ocy 16 1 000PyIOBaHHS;

Hcrone30BaTh pyU BHIOIHEHHH YUeOHBIX 3a/1laHUH TEKCThI yueOHMKA, CIIPABOYHbIE MAaTEPHAJIb
(ITeproanueckyto cucteMy Xumudeckux siaemenToB /1. V. Menaeneesa, Tabauily pacTBOPHMOCTH
KHCJIOT, OCHOBAHUI M COJICH B BOJIE, YIEKTPOXHMMHUYECKHI PsiJl HATIPSDKEHUI METaJlIoB);
Hcnonp30Bath pY BBINOJIHEHUH YUeOHBIX 3aJIAHUI U B IIPOLIECCE MUCCIIE0BATEIBCKOM IEATEIbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPY XUMHUUECKOTO COAEPKAHMUS, CIIPAaBOYHbIE MAaTEPHAIbl, PECYPCHI
MNurephera;

VYerHbrit
or1poc;
IIucbmeHHbIN
KOHTPOJIB;
Konrponsnas
pabora;
NpaKTHYeCKast
pabora;

Wroro no pazaeny
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Pazagen 3. MeTa/libl M MX COeTHHEHUSI




3.1. | O6uue cBOliCTBA METAJLIIOB

PackpeIiBaTh cMBICIT H3y4aeMbIX MOHSTHIA U TPUMEHSITh OTH ITOHATHUS ITPH ONTUCAHUN CBOMCTB
BEILECTB U UX NPEBPALICHUI;

OOBSICHATH 00IIME 3AKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIEMEHTOB-METAJIJIOB M X COSTUHCHUH
¢ y4€TOM CTPOCHHSI UX aTOMOB;

XapakTepHu30BaTh CTPOCHHUE METAJIIOB, O0IIHE PU3HYECKUE U XMMUYECKHE CBOMICTBAa METaJIJIOB;
XapakTepu30BaTh 00LIHE CIIOCOOBI MOIYICHHSI METAIIIOB;

CrietoBath rpaBuiiaM 0e30MacHOM paboThI B JIAOOPATOPUH IIPU UCIIOJIb30BAHUN XUMHYECKON

oCy 161 ¥ 000PYIOBaHHS;

IIpon3BoaNTH BBIYHUCICHNS IO XUMUYIECKIM YPABHEHUSM;

Hcnonp30BatTh MpH BBHIIOIHEHNN YUeOHBIX 3aaHHH TEKCTHI Y4eOHUKA, CIIPABOYHBIC MAaTEPHAIIBI
(ITeprnoauyeckyto cucTeMy XHMU4eCKuX 31eMeHToB 1. Y. MenneneeBa, Tabanily pacTBOPUMOCTH
KHCIIOT, OCHOBAHU U COJICH B BOJIC, DJICKTPOXUMHUYCCKUHN s HAITPSDKEHUH METAIIIOB);
Hcnonb30BaThk Npy BHIMOJIHEHUN YYEOHBIX 33/1aHUH U B IPOLIECCE HCCIICI0BATEIBCKON eI TEIIbHOCTH
Hay4YHO-TIOYJISIPHYIO JINTEPATYPy XUMUYECKOTO COJCPIKAHMUS, CIIPABOYHBIE MAaTEpUaIIbl, pECYPChl
WuTtepnera;

Yerusriit
orpoc;
IIucbmeHHbII
KOHTPOJIB;

3.2, | BaxHeiimne MeTaNJIbI U HX
COeTHHEHUsI

16

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHHU CBOKCTB 3JIEMEHTOB-METAJUIOB B IPYIIIAX U UX
COEJIMHEHUH C y4ETOM CTPOCHUS UX AaTOMOB;

XapakTepu3oBaTh (pU3MYECKHE U XUMUUYECKUE CBOWCTBA IIPOCTBIX BELIECTB METAJLIOB M UX
COoeIMHEHHH (OKCHIOB, THIPOKCHIOB, COJIEit), CHOCOOBI X IOJTy4eHHs, IPMMEHEHUE U 3HAYEHUE B
MIPUPOAE U KU3ZHH YEIIOBEKA;

PacriozHaBaTh ¢ HOMOILIBIO KAYECTBEHHBIX PEAKIIMI HOHBI METAJLIOB (MarHus, aIIOMUHHUS, LINHKA,
JKenesa, MeJn);

IInaHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XMMHYECKUE SKCIIEPUMEHTHI, IPOBOANTH HAGIIOIEHUS],
JieJIaTh BBIBOJIBI IO pe3yJibTaTaM SKCIIEPUMEHTa;

CrnenoBath npaBHiIaM 0e301acHOM paboThI B 1a00PATOPUH IIPH HCIIOIb30BAaHUU XUMHYECKOH

oCy /161 1 000PY/IOBaHHS;

TIpou3BOUTH BEIYUCICHHUS 110 XMMUYECKUM YPABHEHUAM;

BeicTpauBaTh pa3BEPHYThIC TMCBMEHHBIE H YCTHBIE OTBETHI C OIIOPOi Ha HH(OpMaNUIo U3 y4eOHHKa
U CHPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO MCIIOIb30BaTh M3YUCHHbIN MMOHATHIHHBIH anmapaT Kypca
XUMHH;

Vcrons30Bath MPH BBIMOIHEHUH Y4eOHBIX 3a/IaHUI U B IIPOLIECCE MCCIIE0BATEIBCKOI eI TeIbHOCTH
HAYYHO-TIOIYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COACPKAHMUS, CITPABOYHbBIE MAaTEPHaJIbl, PECYPChI
MNurephera;

YerHblit
or1poc;
ITucbmMeHHBIN
KOHTPOJIb;
KonrponsHas
pabora;

3auer;
IIpakTuyeckas
pabora;

Hroro no pazgeny:

20

Pazznen 4. Xumusi v 0OKpy Kalomas cpeia

4.1. | BenrecTBa M MaTepHaJIbl B )KH3HU
YyeJioBeKa

XapaKkTepH30BaTh POJIb XHMHH B PA3JIMYHbBIX cepax JesTeIbHOCTH JTI0CH, OCHOBHBIC BEILIECTBA U
MaTepHabl, IPUMEHSICMBIC B )KM3HH COBPEMEHHOT'O YEJIOBEKa;

OOBSICHATH yCIOBUSI OE30MACHOT0 UCIIOIB30BAHUSI BEIIECTB M XMMHUECKUX PEAKIUii B OBITY;
AHaIM3UPOBATh H KPUTHYECKH OLICHUBATH HH(GOPMALIHIO O BIIMSHUU IPOMBIIIICHHOCTH, CEIbCKOr0
X034i{CTBa, TPAHCIIOPTA U JIP. HAa COCTOSIHHE OKPY KarOIIeH CPeIbl;

VMeTh 0Ka3bIBaTh IEPBYIO IIOMOIIb IIPY XUMUIECKHX 0XKOI'aX I OTPABIICHUSX;

IIprHuMAaTh y4acTHe B 00CYXKACHUU IIPOOIEM XUMUYECKOH M 9KOJIIOrHYECKOH HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO IIO3MIIMIO I10 MPOGJIeMe M Ipe uIaraTh BO3SMOXKHBIE ITyTH €€ PELLICHHUS;

YcrHbrit
orpoc;
ITucbMeHHbIH
KOHTPOJIB;

Wroro no pazaeny:

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68







INOYPOYHOE IINTAHUPOBAHUE

nucconuanus. OCHOBHBIC
MOJIOKEHUS TEOPUH
3JEKTPOJIUTUYECKON
nuccormanuu (TO/)

Ne | Tema ypoka KosnyecTBO 4acoB Hara Buani, popmbi
n/n U3y4eHUsl | KOHTPOJIA
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
padoThI padoThI

1. | Ilepuoaudeckuii 3aKOH U 1 0 0 YcTHBIHM o1npoc;
MEPUOANYECKAsT CUCTEMA [TuceMenHbIN
XUMHUYECKHX JJIEMEHTOB KOHTPOJIb;

AN .MenneneeBa
2. | Knaccuduxanms u 1 0 0 YcTHbI onpoc;
HOMEHKJIaTypa [TuceMeHHbII
HEOPraHUYECKUX BEIIECTB KOHTPOJIb;
3. | Knmaccudukauus u 1 0 0 YcTHBI onpoc;
HOMEHKJIATypa [TnceMenHbII
HEOPTaHWYECKUX BEIICCTB KOHTPOJIb;
4. | CtpoeHue BellecTBa 1 0 0 YceTHBIN o1poc;
[InceMenHbIn
KOHTPOJIb;

5. | Ctpoenue BeniecTBa 1 0 0 YcTHBI onpoc;
[TuceMenHbII
KOHTPOJIb;

6. | Kmaccudpukanus xummuaeckux | 1 0 0 [TucbMeHHBIIH
peaxIuii Mo pa3IMyHbIM KOHTPOJIb;
pU3HaKaM

7. | IloHsTHE O TOMOTEHHBIX U 1 0 0 YcTHBII onpoc;
TE€TEPOTEHHBIX PEAKIUIX [TuceMeHHbII

KOHTPOJIb;

8. | Obparumocth xumMuveckux |1 0 0 YcTHBIN onpoc;
peakuuid. XUMUYECKOE [InceMenHbIN
paBHOBecHe KOHTPOJIb;

9. | MexaHU3M OKHCITUTENHHO- 1 0 0 VYcTHbIl onpoc;
BOCCTaHOBUTEIIBHBIX [TuceMenHbII
peakui KOHTPOIJIb;

10. | DnmexTponuTHIecKas 1 0 0 YcTHBIN ompoc;

IIuceMeHHBIH
KOHTPOJIb;




11.

XUMHYECKHE CBOMCTBA

YeTHBIN 01Ipoc;

KHCJIOT KaK AJIEKTPOJIUTOB [IncemMeHHBIM
KOHTPOJIb;

12. | Xumuueckue cBONCTBA [TuceMeHHBIN
OCHOBAaHUH KaK KOHTPOIIb;
IIEKTPOJINTOB

13. | Xumudeckue CBOHCTBA COJICH [TuceMenHbIN
KaK 3JIEKTPOJIUTOB KOHTPOJIb;

14. | ITonaTHe 0 TUIPOSIU3E CONCH TectupoBanue;

15. | KayecTBeHHbIE peakliuy Ha YeTHBIN 01Ipoc;
KAaTHOHBI U aHUOHBI [TucbmMeHHbIi

KOHTPOJIb;

16. | [IpakTrueckas padota Nel [TpakTrueckas
«Pemenue pabora;
IKCIIEPUMEHTAIbHBIX 33/1a4
10 TeMe
«INEKTPOTUTHIECKAS
JUCCOLIAALUS»

17. | KonTponbHas padora Nel mo Konrtponbnas
TeMe «XHUMUYECKUE PEaKIHH pabora;

B PacTBOpAaXx 3JIEKTPOJIHUTOBY

18. | OGmas xapakTepucTuKa YcTHBIN o1poc;
snemeHToB VIIA- rpymmbi- [TuceMeHHbII
raJIOreHOB. KOHTPOJIb;

19. | Xumudeckue CBOHCTBA YcTHBIN 0npoc;
rajioreHoB Ha IpUMeEpE XJIopa [TucbmMeHHbIM

KOHTpOJIb;

20. | CoenquHeHuUs TaloreHoB YcTHBIN o1poc;
[TuceMenHbII
KOHTPOJIb;

21. | Ilpaktudeckas padota Ne2 [IpakTrueckas
«Ilomyuenue constHOM pabora;
KHCJIOTBI U U3Y4YEHHE €€
CBOMCTB»

22. | O0mias xapakTepucTHKa TectupoBanue;
aneMeHTOB VIA- rpynmbi- YCTHBIN OTBET;
xanpkoreHon. Cepa.

23. | CepoBoiOpO ¥ CYIb(UIBI YcTHBI onpoc;

IIuceMeHHBIH

KOHTPOJIb;




24. | Kucnoponocoaepxariue YeTHBIN 01Ipoc;

COEMHEHUS CEPBI IInceMeHHEbIi
KOHTPOJIb;

25. | Kucnoponocoaep:xarue TectupoBanue;
COCIMHEHUS CEePBhI

26. | XuMHAYeCKHE 3arps3HEeHUs YcTHbIl onpoc;
XUMUYECKUMHU [TucbmMenHbIi
COETUHEHUSIMU CEpBI. KOHTPOJIb;
CnocoOsI ux
PEIOTBPALIICHUS

27. | O0mas xapakTepucTuKa YcTHBIHM o1npoc;
XUMUYECKUX AJIEMEHTOB VA- [TnceMenHbII
rpynmsl. A30T KOHTPOIIb;

28. | AMMuak. Conr aMMOHHUS YcTHbI# o1poc;

[InceMenHbIN
KOHTPOJIb;

29. | IlpakTuyeckas padora Ne3 [TpakTrueckas
«[Tomyuenne ammuaka u pabora;
W3yYEHHUE €TI0 CBOMCTB)

30. | Kucnoponnsie coeqmHEHUS YCTHBIH ompoc;
azora [InceMenHbIN

KOHTPOJIb;
31. | Kucnopoanble coeAMHEHUS TectupoBanue;
azora JuKTaHT;

CamoolieHKka ¢
WCTIOJIb30BaHHEM
«O11eHOYHOT O
JUCTay;

32. | Docdop u ero coequHEHUS YCTHBIH ompoc;
[InceMenHbIN
KOHTPOJIb;

33. | DocdopHble U a30THBIE ITuceMeHHBIN
yaoOpeHus KOHTPOJIb;

34. | O0m1ast xapaKTepUCTHKA YcTHBII onpoc;
snemeHToB [VA- rpynsbl. [InceMenHbIN
VYrnepon. KOHTpOJIb;

35. | Kucnopoansie coeqnHEHUS YcTHBIH onpoc;

yriepoaa

IInceMeHHEbIi
KOHTPOJIb;




36.

[IpaxTuueckas padora Ne4
«TOTY4EHHE YTIICKUCIIOTO
rasa . KaueCTBCHHBIC
peakuy Ha KapOOHAT-MOH»

IIpakTrueckas
pabora;

37. | YrineBoaopoasl. YcTHBIH ompoc;
[TuceMenHbIN
KOHTPOJIb;
38. | Kucnoponoconepsxamrue YcTHBIN o1poc;
OpraHUYECKHEe COSAMHEHHUS [TuceMeHHBIN
KOHTPOJIb;
39. | KpeMHuii 1 ero coequHEHUs YcTHbI onpoc;
[TnceMenHbII
KOHTPOJIb;
40. | CunukaTHast YcTHbI# o1poc;
MPOMBIIIIICHHOCTh TECTUPOBAHUE;
41. | IIpaktuueckas padora Ne5 [TpakTrueckas
«perieHue pabora;
IKCIIEPUMEHTAIBHBIX 33/1a4
o teMe «Hemeramibn
42. | KontponbHas pabora Ne2 mo KonTponbHas
Teme «Hemeramnbi» pabora;
43. | O6mas xapakTepucTHKa YcTHBIN o1poc;
METAJIJIOB IInceMeHHBIM
KOHTPOJIb;
44. | XuMu4YecKHne CBOMCTBa [TuceMeHHbII
METaJIOB KOHTPOJIb;
45. | Koppo3ust MeTayioB 1 YcTHBIH onpoc;
CHOCOOBI 3aIUTEI OT HEE
46. | MeTtautsl B Ipupoze. YcTHBII onpoc;
[TonsaTue 0 MeTamypruu IInceMeHHBIH
KOHTPOJIb;
47. | Obmas xapakTepucTHKa YcTHBIN o1npoc;
37eMeHTOB [A- Tpynmsl [TruceMeHHbBII
KOHTPOJIb;
48. | OOmIast XxapaKTepUCTHKA [TucemeHHBII
9IeMEHTOB [A- TpyIIIIbI KOHTPOJIb;
49. | O6mas xapakTepucTHuKa TectupoBanue;
31eMeHTOB [A- rpymmbl JIMKTaHT;




50.

OO0mrast xapakTepuCTHKA
3neMeHTOB [IA- rpymnmsl

JIMKTaHT;

CaMooIIeHKa ¢

HCIOJIb30BaHUEM
«OLEeHOYHOTO
JUCTaY;

51. | O6mias xapakTepucTuka YcTHBIH ompoc;

anemeHTOB [IA- rpymmbl [TuceMenHbIN
KOHTPOJIb;

52. | OOmias xapakTepucTHKa TectupoBanue;
3neMeHTOB [IA- rpymnmsl JIMKTaHT;

53. | JKécTkocTh BOIBI U CIIOCOOBI YcTHBIHM o1npoc;
€€ yCTpaHeHUs [TnceMenHbII

KOHTPOJIb;

54. | Ilpaktuueckas padota Ne6 [IpakTrueckas
«OKécTkoCTh BOJIBI U pabora;
CIOCOOBI €€ yCTpaHSHUS»

55. | ATIOMUHUH U €To YcTHBI onpoc;
COEIMHEHUS [TuceMenHbII

KOHTPOJIb;
56. | ATIOMUHUH U €T YcTHbI# o1poc;
COETMHEHUS TECTUPOBAHHUE;
57. | Kene3o u ero coeAMHEHUS YcTHBIN ompoc;
[TucemMeHHbIM
KOHTPOJIb;

58. | XKene3o u ero coeqMHEHUS [TuceMeHHBIH
KOHTPOJIb;

59. | ’Kene3o u ero coeAMHEHUS CamoortieHka ¢
HCTIOJTb30BaHHEM
«O1eHoYHOoro
JUCTaY,
MUCbMEHHBIN
KOHTPOJIb;

60. | [TpakTuaeckas padota Ne7 [TpakTrueckas
«Pemenue pabora;
IKCIIEPUMEHTATBHBIX 337134
o TeMe «MeTaTbD

61. | O6o0mIeHNe 0 TeMe YcTHBIN ompoc;

«MeTamibl»

IInceMeHHEbIi
KOHTPOJIb;

b




62. | Koutponpaas padota Ne3 mo |1 Kontposnbnas
TeMe «MeTauby pabora;

63. | BemecTBa u MmaTepualibl B 1 YcTHBIHM o1poc;
MTOBCEIHEBHOM KU3HU

64. | IlpupoaHbIe UCTOYHUKH 1 YcTHBIN o1poc;
YIJI€BOIOPOAOB, IPOAYKTHI [TuceMeHHBIN
uX rnepepabdoTKH, U3 poiib B KOHTPOJIb;
OBITY U IPOMBILUIEHHOCTH

65. | OCHOBBI HKOJIOTUYECKOM 1
IPaMOTHOCTH

66. 1

67. 1

68. 1
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IUISA YHEHUKA

Xumus. 9 knacc/INabpuensu O.C., Octpoymon WN.T'., CnankoB C.A., AkiinonepHoe o0mectBo «M3aaTenbcTBoO
«IIpocBemenuey;
BBenute cBOii BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

XUMHUSL. IPOBEPOUYHBIC U KOHTPOJILHBIN paboThl. 9 Kiacc: yuebHoe mocodue /it 001eo0pa3oBaTeIbHBIX
opranu3zaiuii\O.C. 'abpuensn, I'.I". JIsicoBa. M.- [Ipocserienue, 2021

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHMUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHE

Ta6JII/II_[a XHUMHUYCCKUX 3JIEMCHTOB Z[I/I MeHneneeBa, Ta6n1/1ua pPacTBOPpUMOCTH, 06opyz[013aHI/Ie N P€AKTHBBI
AJI IPOBEACHU A XUMUUYCCKUX OIIBITOB U IIPAKTHYCCKUX pa60T

OBOPYJIOBAHME JJIsSI TPOBEJEHUS IABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIIUM

KOMIIBIOTCP, IPOCKTOP, MHTCPAKTUBHAA NOCKA






