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TOUYKA \!pocm

PABOYASA ITPOI'PAMMA

[penmer (xypc) Xumus

Kiacc 8-9

KommgecTBo gacoB mo yueOHOMY miaHy B 8-9 KiI. - 68 B rof, 2 B HEICHIO.
CocrasiieHa B cooTBeTcTBUH ¢ DesrepanbHoil pabodeli mporpaMMoi Mo XUMHH.

YueOHUKH:
1. I'adpuensa O.C., Octpoymor N.I'., CnagkoB C.A. Xumus. 8 kimacc. M.: [Ipocsenienne
2. I'adpuensa O.C., Ocrpoymos N.I'., CmagkoB C.A. Xumus. 9 xnacc. M.: [Ipocsemenne

PaccmoTtpena Ha 3acemanuu [IIMO I'BOY COIII noc. MnsMeHb
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Ipencenatens [IIMO Honosa A.E.
(PHUO) (noonucsw)




Pabouass mporpamMma mo XuMHH AJisi 00yYaromMxcsi § KJacCOB COCTaBJ€HA Ha
ocHoBe TpeOoBaHuW K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IpOrpaMMbl OCHOBHOTO 0O1Iero o0pa3oBaHus, MpeacTaBiIeHHbIX B DenepaabHOM
roCyJ1apCTBEHHOM 00pa30BaTeIbHOM CTaHJAPTE OCHOBHOIO OOLIEro 0Opa3oBaHus,
C YYETOM pacipeeNEHHbIX 10 KilaccaM IPOBEpsIeMbIX TPeOOBaHUN K pe3yJIbTaTaM
OCBOEHHUS OCHOBHOM 00pa30BaTENbHON IpPOrpaMMbl  OCHOBHOIO  OOLIETO
oOpa3oBaHMsI U 3JIEMEHTOB COJEP)KaHUs, NPEICTABICHHBIX B YHUBEPCAIBHOM
KoAu(HUKaTOpe MO XUMHH, a Takke Ha ocHOBe [IpumepHOl mporpaMmbl
BOCIHUTAHUSA OOYYArOIIMXCS MPU TMOJYYEHWH OCHOBHOTO OO0IIEro oOpa3oBaHUs U
c yaétom Konuenuuu mnpenonaBaHus y4eOHOro mpeameTa «XUMHS» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit @Dexpepaiuu, pearTu3yOIINX
OCHOBHBIE 001IeoOpazoBaTenbHbie nporpamMmbl (yTB. Pemenuem Koieruu
Munnpocsemennst Poccun, nporokon ot 03.12.2019 N TIK-48H).

HOACHUTEJBHASA 3AIINCKA

[Iporpamma opueHTHpoBaHa Ha peanuzanuio B LlenTpe o0pa3zoBaHus
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOM HarpaBieHHOCcTer «Touka pocrtay,
co3ganHoro Ha ©6aze ['BOY COII mnoc. WnbmMeHb C 1ETBIO Pa3BUTUSA Y
oOyyarolmuxcs  eCTECTBEHHOHAyYHOM, MaTeMaTU4yecKol, HHQPOPMAIMOHHOMI
ITPAMOTHOCTH, (OPMUPOBAHUS KPUTHYECKOTO M KpPEATUBHOTO  MBIIUICHHUS,
COBEPIICHCTBOBAHMSI  HABBIKOB  €CTECTBEHHOHAYYHOM M  TEXHOJOIMYECKOU
HaIpPaBJICHHOCTH, a TAKXKE JJI1 MPaAKTUUECKON OTpabOTKU y4yeOHOTO MaTepuaia mno
y4eOHbIM npenmeTram «Puznkay, «Xumus», «buonorus, « TexHnomorus».

Ha ©6aze Ilentpa «Touka pocTtay oOecnieduBaeTcs peanu3alius
oOpa3oBaTeNbHBIX MPOrPaMM  E€CTECTBEHHOHAYYHOM U  TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKOHOJATeNbCTBA B cdepe o00pazoBaHuss U C y4€ToM MeToauYecKux
pexomenganuii - denepanbHOrO  ornepaTopa Y4YeOHOro mpenMera «XUMHU.
OOpasoBaTenbHasi MporpaMma MO3BOJISIET WHTEIPUPOBATH peaTUu3yeMble 37€ECh
MOJAXO/bl, CTPYKTYPY M COJIepKaHHE TPH OpraHu3alud oO0ydeHus XuMuu B 8-9
KJIacCax, BBHICTPOCHHOM Ha 0ase JI000ro M3 JOCTYIHBIX y4eOHO-METOIMYECKHX
komiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus llentpa «Touka pocTay mMO3BOJSET CO37aTh
YCIIOBUS:

- ISl pacUIMpPEHUs COJIEPKaHusl IIKOJIFHOTO XUMUYECKOT0 00pa30BaHus;

- 7S TIOBBIIIEHUS  TO3HABATEIbHOM  AKTUBHOCTH  OOy4YaloOIIHUXCS B
€CTECTBEHHO-HAYYHOM 001acTH;

- 7S pa3BUTHS JMYHOCTH peOeHKa B Tpolecce OOy4YeHHUS XHUMHUH, €ro
cIocOOHOCTEM, (OPMUPOBAHUS U YAOBIETBOPEHUS COLMAIBHO 3HAUYMMBIX
WHTEPECOB U MOTPEOHOCTEN;



- a paboThl C OJAPEHHBIMU IIKOJbHUKAMH, OpraHU3allMM UX Pa3BUTUS B
pPa3TUYHBIX 00JACTIX 00pa30BATEIHPHON U TBOPUECKOU JIEATETLHOCTH.

CornacHO CBOEMY Ha3HAUECHHUIO MPUMEpHasi pabodyasi mporpamma SIBISIETCS
OPUEHTHUPOM [IJISl COCTaBJICHUS pabOYUMX aBTOPCKUX MPOrpaMMm: OHa JaéT
MPEACTaBICHUE O LENAX, O0IIeil cTpareruu oOy4deHUs, BOCIUTAHUS U Pa3BUTHS
OOyJaroImmMxcst CpPeICTBAMH y4eOHOTO TpeaMeTa «XHMHS»;, YCTaHABIMBACT
00s13aTeNIbHOE MPEAMETHOE COEpKaHue, MTPEAyCMaTPUBAET pacipeiesICHUE ero 1o
KJIaccaM U CTPYKTYpUpPOBAaHHME €ro Mo pasfielaM M TeMaM Kypca, OIpeaeiser
KOJINYECTBEHHBIE M KaU€CTBEHHBIE XapaKTEPUCTUKHU COACPKAHUS; 1a€T MPUMEPHOE
pacrmpejeiieHde ydeOHbIX 4YacoB MO TEMaTUYECKUM paszieliaM Kypca W
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh UX U3YUYEHHUS C YUETOM MEXIPEAMETHBIX U
BHYTPEHHENPEIMETHBIX CBsI3€H, JIOTMKK Y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOyYaromMXCs OMpeAcssIeT BO3MOXKHOCTH — MpeaMera i
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHusl, a Tak ke TPeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEAMETAa U OCHOBHBIX
BUJIOB YUEOHO-II03HABATEIILHON JIESITENIbHOCTH / y4eOHBIX JEHCTBUNM yUEHUKA T10
OCBOCHHIO YYEOHOTO COJCPIKAHMUS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Bxnan yuebHoro npeamera «XuMusi» B TOCTHXKEHUE 1I€JIeH OCHOBHOTO OOILEro
oOpazoBaHus 00YCIIOBJIEH BO MHOTOM 3HAY€HUEM XMMHUYECKOW HAYKHU B MTO3ZHAHUU
3aKOHOB MPUPOABI, B Pa3BUTHH MPOU3BOAMTENLHBIX CHJI OOIIECTBA M CO3JIaHUU
HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpPHI.

XUMHSI KaK DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK pacIpOCTpaHHIIA CBOE
BJIMSIHME HA BCE 00JIACTH YEJIOBEYECKOIO CYIIECTBOBAHMS, 33ajla HOBOE BUICHUE
MHUpa, CTajJla HEOThEMJIEMbIM KOMIOHEHTOM MHPOBON KyJIbTYpbl, HEOOXOIUMBIM
YCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHH CIIYKUT OCHOBOH 11 (POpMUPOBAHUS
MHPOBO33PEHUS YEJIOBEKA, €ro MPEACTABICHUNA O MATEPUAIIBHOM €IUHCTBE MUDA;
BOXHYIO  pOJIb  WUrparoT  (GopMHUpyeMble  XUMHEW  MPEACTaBICHUS O
B3aMMOIIPEBPALICHUSIX HHEPrUM U 00 DSBOJIOLUUU BEIIECTB B  MPUPOJE;
COBpPEMEHHAs XMMHUS HAIpaBJIeHa Ha PeIIeHUE TJI00ABHBIX MPOOJIEM YCTONYHBOTO
pa3sBUTHSL  4YEJIOBEUECTBA —  CBIPbEBOM, DHEPre€TUYECKOM, IHIIEBOM U
9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaroiiero 3Ha4eHus XMMUU B )KM3HU 00I11€CTBA CYLIECTBEHHO
MOBBICHJIACh POJIb XMMHYECKOro 00pa3oBaHus. B miaHe couumanu3audd OHO
ABJIIETCS OJAHMM U3 YyCIOBUW (OPMHUPOBAHUS HMHTEIUIEKTa JIMYHOCTH U
TapMOHHUYHOIO €€ Pa3BUTHUS.



CoBpeMEeHHOMY YEJIOBEKY XUMHUUYECKHUE 3HAHUS HEOOXOIUMBI IS IPUOOPETCHMUSI
OOILIEKYIbTYPHOTO YPOBHS, MO3BOJISIIOLIETO YBEPEHHO TPYIUTHCS B COLIUYME U
OTBETCTBEHHO Yy4acTBOBaTh B MHOT0OOPa3HOM >KU3HU OOIIECTBA, JJIsi OCO3HAHMS
BKHOCTH Pa3yMHOT'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO U 3I0POBBIO APYIHX, K
OKpYXarolen MpUpoHON cpefie, Ak FPaMOTHOTO MOBEACHUS IPHU UCTOIb30BAHUU
Pa3IMYHBIX MAaTEPUAIOB U XUMUYECKUX BEIIECTB B TOBCEIHEBHOM KU3HU.

Xumuueckoe oOpa3oBaHME€ B OCHOBHOW IIIKOJIE SIBIsiETCS 0a30BBIM 110
OTHOIIEHUIO K CHCTEME OOIero XmMmudeckoro oOpaszoBanms. I[loatomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO pealiu3yeT MPUCYIIUE OOIEMY XUMUYECKOMY
0o0pa30BaHUIO KIIOUEBBIC IIEHHOCTH, KOTOpPHIE OTPAKAIOT TOCYAapCTBECHHEBIE,
OOIIECTBEHHBIE U MHANBUAYATbHBIC TOTPEOHOCTH. DTUM OTPEICIAETCS CYITHOCTD
oOmielt cTpaTeruy 00y4YeHUs, BOCITUTAHUS M PA3BUTHS O0yUYaOIIUXCS CPEICTBAMHU
y4eOHOro mpeameTa « XUuMHUsI».

N3yuenune mpeamera: 1) cmocoOCTByeT peanu3aiui BO3MOXKHOCTEH st
caMOpa3BUTUS H  (HOPMUPOBAHMS  KYJIBTYpbl JUYHOCTH, €€ oOmend u
(GyHKIMOHATIBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIJl B (POPMUPOBAHUE MBILLJICHUS U
TBOPUYECKUX CIHOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIIbHOW y4eOHOU
NEATEIbHOCTH,  JKCIEPUMEHTAIBHBIX M HUCCJENOBATEIbCKUX  YMEHHI,
HEOOXOJMMBIX KaK B MOBCEIHEBHOM JKHU3HH, TaKk U B TpodecCHOHaATbHON
JESATEIbHOCTH; 3) 3HAKOMUT CO CHEeU(UKON HayYHOTO MBIIUICHUS, 3aKJIa/IbIBACT
OCHOBBI IIEJIOCTHOTO B3IUIsiJa HA EJAWMHCTBO MPHUPOJLI M YEIOBEKA, SBIACTCS
OTBETCTBEHHBIM 3TalioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH
NoApPOCTKOB; 4) cmocoO0cTByeT (POPMUPOBAHMIO 1IEHHOCTHOTO OTHOIIEHUS K
€CTEeCTBEHHO-HAYUYHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJAJ B
IKOJIOTHYECKOE 00pa30BaHUE KOJIbHUKOB.

Ha3BanHble HampaBieHHss B OOyYEHMM XMMHUU OOECHEYMBAIOTCA CIEHHPUKON
COJlep KaHUsl TPEIMeTa, KOTOPBIM SIBJISETCS NEAarormueckd aJarnTHPOBAaHHBIM
OoTpaxeHHueM 0a30BOM HAYKH XMMHUH Ha OTIPE/ICTIEHHOM 3Tarie e€ pa3BUTHS.

Kypc xuMuu OCHOBHOM IIKOJIBI OPHEHTHPOBAH HA OCBOEHUE OOYUYaIOIIMMHCS
OCHOB HEOPTraHWYECKOW XMMHUH U HEKOTOPBIX MOHATHUN M CBEJACHUM 00 OTACIBHBIX
00BEKTaX OPraHUYECKON XUMHH.

CtpykTypa cojaepkaHus mnpeamera chOpMHpPOBaHa Ha OCHOBE CHCTEMHOTO
noaxoja K ero uzydeHuro. CoaepkaHue CKIQAbIBAETCS U3 CHUCTEMbI MOHSATUN O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE W CUCTEMbI OHSATUNA O XUMHUECKOU PEaKIIUHU.
O06e AT CUCTEMBI CTPYKTYPHO OpPraHW30BaHBI MO MPUHIIUITY MOCIIEI0BATEIBHOTO
pa3BUTUSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEACTaBICHUN Pa3HOTO YPOBHS:
aTOMHO-MOJICKYJISIPHOTO YYE€HUsSI KaK OCHOBBI BCETO €CTECTBO3HAHUS, YPOBHS
ITepuomnueckoro 3axkona /[[. M. MenpaeneeBa kak OCHOBHOIO 3aKOHA XHMWHU,
Y4eHUST O CTPOCHHMHM aToMa U XUMHYECKOM CBsI3M, TNpeACTaBiIeHU 00
AIEKTPOJIMTUYECKON JUCCOLMAIIMKM BEUIECTB B pacTBopax. TeopeTnueckue 3HaAHUS
paccMaTpUBAIOTCS HAa OCHOBE OMITUPUYECKH TMOTYYEHHBIX M OCMBICIECHHBIX
(bakToB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOJIHSIS
byHKIIMU OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXHOCTEH
MPAKTUYECKOTO MMPUMEHEHUS U TIOJYUYCHHS H3y4aeMbIX BEIIECTB.
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Takass opraHumszanus colep)KaHus Kypca CHOCOOCTBYET MpPEACTaBICHUIO
XMMHUYECKOW COCTABJIAIOIIEH HAYYHOW KAPTUHBI MUpPA B JIOTUKE €€ CHUCTEMHOM
npupoasl. Tem cambiM oOecreyuBaeTCs BO3MOKHOCTb (POPMHUPOBAHUSA Y
OOy4YaromMxcss LEHHOCTHOTO OTHOIICHHS K HAyyYHOMY 3HAHUI0O W METOJaM
MO3HAHUS B HayKe. BaHO Takke 3aMETHUTh, YTO OCBOEHHUE COJIEpkKAHUS Kypca
MPOUCXOJUT C IMPUBIICYCHHEM 3HAHWM W3 paHEEe U3YYCHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJMETA «XUMUWUS»

K  HampaBieHHMIO  NEPBOCTENEHHOW  3HAYMMOCTH  IIPU  peaIM3aluu
oOpa3oBaTenpHbIX (PyHKIMHA nOpeamera «XUMHS»  TPAAULMOHHO  OTHOCAT
(opMUpOBaHKE 3HAHUII OCHOB XMMHUYECKOM HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TNPAKTUYECKOW JEATENBHOCTH YEJIOBEKa M KakK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTYpBL. 3ajada IMpeIMeTa COCTOUT B (DOPMUPOBAHUU
CUCTEMbl XUMHUUYECKUX 3HAHUN — Ba)KHEUIIHUX (PAKTOB, MOHSTHH, 3aKOHOB U
TEOPETHUYECKUX TMOJOKEHUM, JIOCTYNHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO
XapakTepa, fA3blKa HAyKW, 3HAHUW O HAYYHBIX METOJAaX HW3YYEHHUsS BEIIECTB U
XUMUYECKUX PEaKlui, a TakKe B POPMUPOBAHUU U PA3BUTHH YMEHHI U CIIOCOOOB
NeSATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOJIOJIEHHEM M NPOBEIECHUEM
XMMHUYECKOTO IKCHEPHUMEHTa, COOJIIOIEHUEM MNpaBHJI O€30MacHOrO oOpalleHus: ¢
BEILECTBAMM B [IOBCETHEBHOW JKU3HH.

Hapsngy ¢ »TuM menum H3ydeHus MNOpeaMeTra B IIPOrpaMMe yTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOT'O OOILEro
oOpazoBanus. Ceromns B 00pa3oBaHMM 0c000 3HAYUMOW  MPHU3HAETCS
HAIpaBJIEHHOCTh OOy4YeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KyIbTypbl. OOydeHHEe YMEHUIO YUYUTHCS U
MpOJOKATh CBOE O0pa3oBaHUE CaMOCTOSITEIbHO CTAHOBUTCS OJHOM U3
BOKHEUIIUX PYHKIUH y4EOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM IIpy U3y4EHUU MPEIMETa B OCHOBHOM IIKOJIE JTOMUHUPYIOIIEE
3HaY€HUE MPUOOPENH TaKUE LU, KaK:

e (GOpMHpPOBAHHWE WHTEIJIEKTYalbHO PpPA3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbBHOMY MPHUHITHIO PEIICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU;

® HAMpaBJICHHOCTh OOYYEHHS HA CUCTEMATHYECKOE MPUOOUICHHE yYalIuXxcs K
CaMOCTOATENbHON MO3HABATENILHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
bopMHPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

e o0ecreyeHue yciaoBUHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0Yy4aroUIMMUCS
OMbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

e (QopmMupoBaHHE YMEHHI OOBSCHATH W OLEHUBAThH SIBJICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBAaHWUU 3HAHUI U OMBITA, MOJTYYEHHBIX MTPU U3YYEHUH XUMUU;



e (QopmupoBaHne 'y  OOy4arOmUMXcs TyMaHUCTUYCCKUX  OTHOIICHUH,
NOHMMAaHMsI [EHHOCTH XUMHUYCCKUX 3HAHUU IS BBIPAOOTKH HKOJIOTUYCCKU
IeJIECO00PA3HOr0 TMOBEACHUSA B OBITY M TPYAOBOM JEATEIBHOCTH B IEJSAX
COXPAHCHHSI CBOCTO 3/I0POBbsI U OKPYIKAIOIICH MPUPOIHON CPEJIbI;

® pa3BUTHEC MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAMOBOCIIMTAHWIO HA OCHOBE YCBOCHHS OOIICYECIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MWIIL M HAIPABJICHHOCTH JAJIbHEHIIIETO
oOy4JeHwUs.

MECTO YYEBHOI'O IPEIMETA «XUMMWS» B YHEBHOM IIVIAHE

B cucreme oOmero oOpa3oBanus «XuUMHA» TpHU3HAHA O00s3aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MPEIMETHON o00sactu
«EcTecTBEHHO-HAayYHbIE ITPEIMETHD».

Yy4eOHbIM MIIaHOM Ha €€ u3ydeHue oTBeieHo 136 yueOHbIX 4acoB — 10 2 4 B
HEJENo B 8 1 9 Kjaccax COOTBETCTBEHHO.

JUig KaXJI0ro Kjacca MpeayCMOTPEHO pe3epBHOE ydueOHOE BpEMsi, KOTOPOE
MOJKET OBITh HCIIOJIB30BAHO yYaCTHHUKAaMHU OOpa30BaTENBHOrO IMpoliecca B LENAX
(opMUpOBaHUS BapHaTUBHOW COCTAaBJISIOUIEH coaep:KaHHUs KOHKPETHOM paboueit
nporpamMmel. Ilpu 3TOoM oOsi3aTenbHas (MHBapuUaHTHas) 4YacTb COJEPKAHUS
IpeIMETa, YCTAHOBJEHHAs NPUMEPHONM pabouyell mnporpaMMod, H© BpeMms,
OTBOJIMMOE Ha €€ U3yYeHHUE, JOJKHBI ObITh COXPAHEHBI TIOJIHOCTBIO.

B cTtpykType npumepHoil paboyeid mporpaMmbl Hapsiay € MOSICHUTEILHOMN
3aMKMCKOM BBIIETIEHBI CAEAYIOIINE Pa3IEIbl:

® IUIAHMpPYEMBbIE pEe3yJbTaThl OCBOEHUS YYEOHOro mnpeaMera «XuMus» —
JMYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIE;

e coJepkaHue yuyeOHOro npeameTa «XUMHs 1Mo TojaM o0ydeHHS;

® [PUMEPHOE TEMAaTUYECKOE IUIAHMPOBAHHWE, B KOTOPOM JETaIM3UPOBAHO
COJIep KaHUe KaKJ1I0M KOHKPETHOW TEMbI, YKa3aHbl KOJIMYECTBO YACOB, OTBOJAMMBIX
Ha e W3y4YeHHe, W OCHOBHbICE BHJbl YYEOHOW JEATEIBHOCTH YUEHHKA,
dbopmupyemMble NpU H3YYEHUU TEMbI, TPUBEIEH IMEpPEUYeHb JAEMOHCTpalui,
BBINIOJIHAEMBIX YUUTENEM, U MePEYeHb PEKOMEHIYEMBIX J1a00pPaTOPHBIX OMBITOB U
IPAKTUYECKUX pabOT, BHIMOIHIEMbBIX YUAIIUMUCS.

COAEPXKXAHUE YYEGBHOI'O IPE/IMETA

8 kuacce

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

I[Ilpenmer xumuu. Ponp XuMMM B KH3HM 4YEJIOBEKAa. Tejla M BEIIECTBA.
du3nyeckue CBOMCTBA BelleCTB. ArperatHoe cocTositHue BemiecTB. [lonsitue o
METO/IaX MO3HAHUS B XUMHHU. XUMHS B CHCTEME HayK. UMCTBIE BEIIECTBA U CMECH.
Crioco0nI pa3eneHust cMeceit.



ATOMBI W MOJIEKYJbl. XHUMHYECKHE dIeMEHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.
Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHocHUTeNbHAs aToMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 0JIs XUMHUYECKOTO 3JIEMEHTA B COSMHEHUHU.
dusznyueckre U XUMHUYECKUE SBICHUS. XUMUYECKas peakuus U e NMpU3HaKU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KEHNUS, 3aMEIIICHUSI, 0OMEHA).
XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYAO0H, C MPaBUIaMU
pabotel B maGopatropuu u TpuéMaMud oOpamieHusT ¢ JIabOpaTOPHBIM
o0opyaoBaHMEM; W3yYe€HHWE H ONHCaHWe (U3HUYECKUX CBOWCTB 00pasIoB
HEOPTaHWYECKUX BEMIECTB; HaOmOMeHNe (U3NUECKUX (TUTAaBJICHHE BOCKA, TasHUE
JbAa, pacTUpAaHHWE caxapa B CTYIKE, KHICHUE W KOHJICHCAIUS BOJBI) U
XUMUYECKUX  (TOpeHue  CBEYH, [MpOKaJIMBaHWE  MEIHOHW  IPOBOJIOKH,
B3aMMOJICHCTBHUE MeJIa C KUCJIOTOW) SBJICHUM, HAOIIOCHUE U ONUCAHNUE MMPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peaKInil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEpHOM
KHUCIIOTBI C XJIOpuJoM Oapusi, paznoxkenue ruapokcuna meau(ll) mpu narpeBanumu,
B3aUMOJIeHiCTBUE Keje3a ¢ pactBopoMm conu Meau(Il)); m3ydenue cmocoOoB
paszneneHusi cmecedl (C TMOMOIIbIO MarHurta, QUIbTPOBAHUE, BBIMAPUBAHUE,
JUCTUWIIALMS, XpomaTtorpadus), TMPOBEACHUE OUYHUCTKH IMOBAPEHHOM COJIH;
HAOIOZICHUE W ONMHCAHUE PE3YNhTATOB MPOBEICHUS OIBITA, HUIUTFOCTPUPYIOIIETO
3aKOH COXPAHECHHS MAaCChI; CO3/IaHUE MOJCIICH MOJIEKYJ (IITapOCTEPIKHEBHIX ).

Ba:xneiimue npeacTaBuTe I HEOPraHUYECKHX BELIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopog — s1meMeHT M mpocToe
BemecTBo. Haxoknenuwe kucimopoaa B Opupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl
MOJIYYCHHUS] KUCTopoAa B J1abopaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
Kucaopoza B npupojie. O30H — ajuioTponHasi MOAU(pUKaLUs KUCIOPOa.

TernoBo#t 3hPexT XUMUYECKON peakluu, TEPMOXUMHUUECKUE YPABHEHHUS, DK30-
U DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib U METaH. 3arps3HEHUE BO3/yXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u nipocroe BemecTBo. Haxoxaenue Bogopoaa B IpUpoae,
bu3nueckue M XUMHUYECKHME CBOICTBA, TNPUMEHEHHE, CHOCOOBI MOIYYEHUS.
Kucnots! u conu.

KommnuectBo BemectBa. Moib. MoisipHast macca. 3akoH ABoragpo. MossipHbIi
00BEM Tra30B. Pacy€Tbl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HackieHHbIE
Y HEHACBHILICHHBIE PacTBOpbl. PacTBOpMMOCTH BewmlecTB B Boae.MaccoBas a0
BEILIECTBA B pacTBOpe. XUMHUUECKUE CBOMCTBA BOJIbl. OcHOBaHuA. Poib pacTBOpoB
B IIPUPOJE M B KU3HMU 4esoBeka. KpyroBopor Boabl B HpHUpOAE. 3arps3HEHUE
NpUPOHBIX BoA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
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HecosieoOpaszyromme. HomeHknaTypa okcumoB (MeXIyHApOAHAS W TPUBUAIBHAS).
Pu3nuecKue U XMMUYECKNE CBOMCTBA OKCUAOB. [loyueHne okcuios.

OcHoBanus. Krnaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknaTypa oOCHOBaHMM (MEXIyHapoJHas U TpUBUAIbHAs).
DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. [lonmydeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. HoMeHnkmnarypa KucinoT (MeXIyHapoaHas U
TpuBuaibHas). dusnyeckne U XUMHUUYECKHE CBOWMCTBA KUCIOT. Pl akTMBHOCTH
metauioB H. H. bekerosa. [lonyuenue kucnor.

Conu. HomenknaTtypa cosell (MexIyHapoaAHas U TpUBHANIbHAS). DU3HUECKUE U
XAMHUYECKUE CBOMCTBA coiel. [lomydeHue comnei.

I'eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

XUMUYECKUN  OKCIIEPUMEHT: KA4eCTBEHHOE  ONPENCIICHHE  COAEp KaHUs
KHCJIOpOJa B BO3JyXe; IMOJy4YeHHE, COOMpaHue, paclio3HaBaHWE WM H3Y4YCHUE
CBOMCTB KHCJIOPOJIa; HAOJIOJIEHUE B3aUMOJCHCTBHUSL BEIIECTB C KHUCIOPOIOM H
yCJIOBUSI BO3HUKHOBEHMSI M TPEKpAIeHUs] TOpeHHs (Mo)apa), 03HAKOMIICHHE C
oOpa3llaMM OKCHJIOB M OIKMCAHME MX CBOWMCTB; TOJIy4eHHE, COOUpaHUeE,
pacro3HaBaHWE€ W HW3Y4YEHUE CBOWCTB BOJOpoAa (TOpEHHE); B3aUMOJIECHCTBUE
Bojioposia ¢ okcuaoMm Menu (II) (Bo3MOXXHO HCIOIB30BaHUE BHIEOMATEPHATIOB);
HaOMIoZIcHHEe  OOpa3IlOB  BEIIECTB  KOJMWYECTBOM | MOJb;  HCCIIEIOBAaHUE
OCOOCHHOCTEM  pacTBOPEHHS  BEHIECTB C  Pa3jIM4YHOM  PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAaCcCOBOM JO0JIEM pPACTBOPEHHOTO
BEILIECTBA; B3aUMOJEHCTBUE BOJABI C META/UIAaMU (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCITIOJIb30BaHUE BUEOMATEpPUAIIOB); OMPEACICHUE PACTBOPOB KHUCIIOT
U IeJ0Yei ¢ MOMOIIBIO MHIUKATOPOB; UCCIIEI0BaHUE 00pa3I[0B HEOPTaHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOIOJICHUE W3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT W IIeNoveil; u3ydeHue B3aumojencTBusi okcuna menu (I11) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METaJIaMH, PEAKIHUN HEeUTpaav3aluu;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOTO METallla IPYTHM U3
pacTBOpa COJM; pEUICHHWE SKCIEPUMEHTANBHBIX 3aad mo TeMe «Baxuelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUIN.

Hepuoanuyeckuii 3axkoH u [lepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. I. MenaeneeBa. CTpoenue aTroMOB. XUMH4YECKass CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PEAKIIUU

[TepBbie MOMBITKYU KJIacCUPUKAIIMU XUMUYECKUX dJIeMeHTOB. [loHsTHE O TpymnTax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMEJbHbIC METaJUIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3zyloT am(pOTEepHbIE OKCHIBI U
TUIPOKCHUIBI.

Ilepuonnyeckuit 3akoH. llepuoanueckas cucreMa XHUMHUYECKUX DJIEMEHTOB
1. . MenneneeBa.  KopoTkomepwognas ®W  JUIMHHONIEPUOAHAsT  (HOPMBI
[Tepuoanueckoit cuctembl xumudeckux 3yeMeHToB [l. 1. MenneneeBa. [lepuonasl
u rpynnbl. Ouznueckuil CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB IEPHOAA U
IPYIIBI JJIEMEHTA.



Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckont cucremnl /[l. . MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUSI paauyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U EpuoaaM. 3HaYEHUE
[Ieprognueckoro 3akoHa u Ilepuoandeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHUs HayKu U npakTuku. [[. 1. MeHneneeB — y4€HbIi U TpaXKJaHVH.

Xumuueckasi cBsizb. KoBajieHTHass (MOJisipHAs W HEMOJSIpHAs)  CBSA3b.
DIEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucieHusi. OKUCIUTENLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKHCIICHUSI U BOCCTAaHOBJEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

XVWMHYECKUI SKCIEPUMEHT: U3ydeHUEe oOOpa3llioB BEIIECTB METALIOB U
HEMETAJUIOB; B3aUMOJECHUCTBUE TUIPOKCUAA IMHKAa C pPacTBOPAMHU KHUCIOT H
LIEJI0YEHN; MPOBEACHUE OIBITOB, WUIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIIBHO-
BOCCTAaHOBUTEBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHUS ).

MexknpeaMeTHbIE CBSA3H

Peanmzamusi MeXNpeIMETHBIX CBSI3eH MNpPU HW3YYCHHH XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSTHH, TaK W TOHATUH, SBJISIONIMXCSA CUCTEMHBIMH JIUIS OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSATHSA: HAYYHBIM (paKT, THIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, KilaccuuKamus, TepPUOIUIHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHHE, MOICITb, SIBICHHC.

dusnka: mMatepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHU/I, W30TOIIbI,
PaJIMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, BEIIECTBO, TEIO0, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.
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BemectBo 1 xuMuueckas peakius

[lepuomnueckuii 3akoH. Ilepuomuueckass cucreMa XUMHYECKHX 3JJIEMEHTOB
. . MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB
XAMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepumomnueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHUAbI XUMHYECKOM CBSI3UM. THUMBI KPHUCTAIUYECKUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.



Knaccudukanuys n HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAs). XHMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSUIMXCS K Pa3IMYHBbIM
KJIacCaM HEOPTraHWYECKUX COCIUHEHHI, T€HETHYECKas CBSI3b HEOPTaHUYECKHUX
BEILIECTB.

Knaccudukanus XuMU4ecKux peakiuil Mo pa3aIudyHbIM MpU3HaKaM (10 YHUCIY U
COCTaBy Y4YacTBYIOIIMX B pPEaKUUU BEIIECTB, MO TemaoBoMy 3ddexTy, o
U3MEHEHUIO CTENEeHEH OKHUCIECHUS XMMHYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[lonsiTie o ckopoctu xXumuueckod peakiuu. llonstue 00 o00paTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakinusiX. [IoOHSITHE 0 TOMOTE€HHBIX M TeTEePOTECHHBIX
peakuusax. [lonstne o xumuuyeckom paBHOBecHH. PaKTOphI, BIHSIOMIKAE HAa
CKOPOCTb XMMUYECKOW PEAKIMH U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peaxkuuy, AIEKTPOHHBIN Oaanc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHOMN peaKunu. CocraBienue YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKUUW C  HCIOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopust 3JIEKTPONUTUYECKON AUCCOUMALNNA. DIEKTPOJIUTHI U HE- DIIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMHuueckoi cBs3u. CreneHs auccounannu. CUiabHbIE U CI1a0ble AIEKTPOJIUTHL.

Peakunn noHHOro oOMeHa. YCJIOBUS MPOTEKAHMUS PEAKIUA MOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM UM cOJell B CBETE€ MPEACTaBICHUHA 00 3IEKTPOIUTHYECKOU
nuccounanvu. KauectBeHHble peakiny Ha MOHBL. [IOHSITHE O THapONIA3E CONEN.

XAMUYECKHM DKCHEPUMEHT: O3HAKOMIICHHE C MOJEISAMH KPHCTAJUIMYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METANIOB M HeMmeTawioB (Tpadura u
ayMasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHsi); HUCCIENOBAHUE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW pEeakIuu OT BO3JAEHCTBUA PA3NIUUHBIX (HAKTOPOB;
UCCIICIOBAHUE DIIEKTPOIPOBOJHOCTHA PACTBOPOB BEILECTB, IPOLECCA AUCCOLUALIN
KHCJIOT, IIeJoYeld M coyied (BO3MOYKHO HCIOJIb30BAaHUE BUIAEOMATEPUAIIOB);
IPOBEJICHUE OIBITOB, WUIKOCTPUPYIOLIUX ITPU3HAKU IPOTEKAHUS PEAKLIIUN HOHHOIO
obmeHa (oOpa3oBaHME OCaJiKa, BBIJCICHHE ra3a, oOpa3oBaHHE BOJIBI); OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakluu pa3ioKEeHHs, COSAUHEHUS); PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI; PEUICHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

Hewmeramibl u ux coennHeHus

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3MYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMHMYECKME CBOMCTBA Ha IMpHUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaNIaMH, HEMETajulaMH, WIeno4amu). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKa. BakHeWlme XJIOpUIbl U KX
HaxO0KJICHUE B IIPUPOJIE.
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OObmiass xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIEC CTETIEHU OKUCIICHUSI.

Crtpoenne u ¢u3MueCKHE CBOMCTBA MPOCTHIX BEIMIECTB — KHUCIOPOJA U CEPHI.
AnnoTpornHble MOAU(PUKAIIMK KUCIOPOAa U cepbl. XUMHUUYECKUE CBOMCTBA CEpBHI.
CepoBonopoJ, cTpoeHue, (pu3nYecKue 1 XuMudeckue cBocTBa. OKCHUIBI Cepbl KaKk
NpEACTaBUTENN  KHUCIOTHBIX oOkcuaoB. CepHas KucioTa, (QuU3MYecKue u
XUMUYECKUE CBoMcTBa (0OIIMEe Kak TMpEeACTaBUTENsl Kilacca KUCIOT |
cnenuduueckne). XUMHUYECKUE PEaKIMU, JIeKAIIUe B OCHOBE MPOMBIIICHHOTO
cnocoba monyuyeHusi cepHoil kucnotbl. [lpumenenune. Comm cepHOM KHCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(aT-uoH. HaxoxaeHue ceprel U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpellbl COSAMHEHUSIMU CEPbI
(KUCIIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JIyXa U BOJOEMOB), CIIOCOOBI €ro
IpeIO0TBPAICHHUS.

OOmiass xapakrtepuctuka »3jaeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacmpocTpaHeHue B MNpupoie, (pu3nueckue M XHUMUYECKUE CBOWCTBA.
KpyroBoport a3zora B npupoje. AMMHAaK, €ro pU3NYecKue 1 XUMUYECKHE CBOMCTBA,
nosyuyeHue W mnpumeHeHue. Coiau aMMOHHMS, UX (U3MUECKHE M XUMHUYECKUE
CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuusi Ha HOHbI aMMOHMs. A3OTHas
KHUCIOTa, €€ mojJydyeHue, (U3NYecKue M XHMMHMYECKHE CBOWCTBa (00Iue Kak
IPEeACTaBUTENS Kilacca KUCIOT U creuuduueckue). Mcnoap30BaHre HUTPATOB U
CoJIell aMMOHMS B KQU€CTBE MUHEPAJIbHBIX YI00pEeHU. XUMUYECKOE 3arpsA3HEHUE
OKpY’Karolel cpeabl COCAMHEHUSMH a30Ta (KHUCJIOTHBIE OXKIU, 3arpsi3HCHHUE
BO3]lyXa, TOYBBI U BOAOEMOB).

®ocdop, amnorponHsie Moaudukauuu (ochopa, puznyeckne U XUMHUECKHUE
cBorictBa. Okcup pochopa(V) u dbochopHas kuciora, Puznueckue 1 XUMHUUECKUE
cBoiicTBa, mosyueHue. lcnonb3oBanue (ochaToB B KauecTBE MUHEPAJIbHBIX
yn00peHHU.

O6mras xapaktepuctuka diemMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

VYrnepon, amioTponHble MOAM(UKAIMM, PAcIpOCTpaHEHHE B  MPHUPOJE,
¢usznyeckue W XuMudeckue cBoiictBa. AncopOuus. Kpyrosopor yriepona B
npupone. Okcupl yriaeposaa, ux (pusndeckrue U XMMHUYECKUEe CBOMCTBA, JIEHCTBUE
Ha >KMBBIE OPraHU3MBbI, MOJIYYEHUE U MPUMEHEHHE. DKOJIOTHYECKUEe MPOOIeMBbl,
CBsSI3aHHbIE ¢ okcugoMm yriepoaa(lV); rumore3a T1100adbHOTO TOTEIJICHUS
KJIUMaTa; MapHUKOBBIN 2(PeKkT. YronapHas KUciIoTa U €€ coiiu, ux (pu3ndeckue u
XUMUYECKUE CBOWCTBA, MOJY4YEHUE W TMpuUMeHeHue. KauecTBeHHasl peakiusi Ha
KapOoHaT-uoHbsl.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIUIMHE,
MPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHbIEe MOHATHS OO0 OPraHMYECKHX BEUIECTBAX KaK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, TaHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
Ux coctaB u xumuyeckoe crpoeHue. lloHstne o OHMONOrMYECKH BaXKHBIX
BElIECTBAaX: JXKMpaX, Oelkax, yriaeBoJax — M HMX pOJIM B KU3HU YEJIOBEKA.
MartepuaibHOE EAMHCTBO OPTAaHMYECKUX U HEOPTaHUYECKUX COECTUHEHUN.
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Kpemuuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOICTBA, MOTYYCHUE U IPUMEHEHHE.
Coeaunenuss kpemHus B npupoge. OOmme npenacraBieHuss o0 OKCHE
kpeMHus(IV) u kpemuueBoi kucinore. CUIMKAThI, UX HUCIOJIL30BaHUE B OBITY,
MEJIMLIMHE, IMPOMBIIUICHHOCTH. BaKHEWIIME  CTPOUTEIbHBIE  MATEPUAJIBL:
KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiembl OGezomacHoOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

XVMMHMUYECKUI HKCIIEPUMEHT: H3yuYeHHE OOpa3lloB HEOPTaHMUYECKUX BEIECTB,
CBOMCTB COJISTHOM KUCJIOTHI; TPOBEJCHNE KAUYECTBEHHBIX PEAKIIUI Ha XJIOPU]I-MOHBI
¥ HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaKalomue GU3NIECKue 1
XUMHUYECKUE CBOWCTBA TAJIOTEHOB U UX COCAMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB); O3HAKOMJICHHE C oOOpaslaMd XJIOPHAOB (TaJIOTCHHJIOB);
O3HAaKOMJIEHUE C 00pa3laMH Cepbl U €€ COETUHEHUSIMHU (BO3MOXHO HCIOJIb30BAHHE
BHJICOMATEPUAIIOB); HAOIIOJEHUE Mpoliecca OOYIIMBaHUS caxapa IoJ| JehCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTHI; HM3YYEHUE XHUMHYECKUX CBOWCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, IPOBE/ICHUE KAUECTBEHHOM peakIuu Ha CyJibdar-
WOH U HaOJIOJIeHUE MpHU3HAKa €€ MPOTEeKaHWUs; O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBHIX U (HOCHOPHBIX yAOOpEHU; MOTydeHHE,
coOuMpaHue, pacrno3HaBaHWE U M3YyUYCHHE CBOMCTB aMMHaKa; IMPOBEICHHE
KaueCTBEHHBIX PEaKIMidi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX IPOTEKAHHUsI, B3AMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3y4YEeHUe Mojelen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, QylepeHa; O03HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a; MoJIydeHHe, COOMpaHue, pacliO3HABAHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEJACHUE KaUYEeCTBEHHBIX peakIuii Ha KapOoHaT- U
CUJIMKAT-UOHbl U U3yYEHUE IMPU3HAKOB MX MPOTEKAHUSA, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH; PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

Mertaibl 1 KX COETUHEHUS

OO6m1ast XapakKTepuCTUKa XUMUUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX
[IOJIOKEHUSA B ITepronnueckou cHUcTEeMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTaimioB. Metamnueckas
CBSI3b M METAJNIMYECKas KPUCTA/UIMUECKas PEIIETKA. DICKTPOXUMHUYECKUIN PsifT
HaIpspKeHUN MeTalioB. @U3MUEeCKue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0Iue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenoynbie MeTaIbl: TMOJOXKEHHE B llepumoandeckolt cucTeMe XUMHUYECKUX
sanemeHToB Jl. M. MeHneneeBa; CTpoeHHE MX aTOMOB; HAXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUABI HaTpusi M Kanusg. [IpruMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.
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[[{enouyno3eMebHbIE METaJJIbI MarHum u KaJbIIHH: MOJIOKECHUE
B [leproanueckou cucreme xumuueckux 3yeMeHToB 1. 1. MenneneeBa; ctpoeHue
MX aTOMOB; HaXOXJICHHUE B Mpupojie. PU3nueCKre 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilme coequHEHHS KalblUsd (OKCHI, THIPOKCHUI, COJH).
JKEcTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AJfoMUHUA: ToJokeHue B llepuoanueckol cucTeME XMMHUYECKHX BJIEMEHTOB
. . MeHnneneeBa; CTpOEHHE aTOMa; HaxoXXAeHHWE B mpupoje. Pusndyeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJIFOMUHUS.

Kenezo: mnonoxenune B Ilepmogumueckoll cucremMe XUMHUYECKHX 3JIEMEHTOB
. . Menneneesa; cTpoeHue aroma; HaxOKJIECHHE B mpuponae. Pusmyeckue u
XUMHUYECKUE CBOMCTBa »xene3a. Okcuabl, TuApokcuasl u conu xene3a(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XHUMHUYECKHM AKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METa/UIOB U CIUIABOB,
ux (U3MYECKHUMHU CBOWMCTBAMHU;, H3YyYCHHE PE3YJIhTaTOB KOPPO3UHU METAJIOB
(BO3MOYKHO HCITOJIb30BaHUE BHEOMATEPHATIOB), OCOOEHHOCTEH B3aWMOJICHCTBUS
OKCHJIa  KajgbllUsl W  HaTpus  CBOJOH  (BO3MOXKHO  HCITOJIb30BaHHUE
BHUJICOMATEPUAJIOB); HCCJIEAOBAHUE CBOMCTB JKECTKOM BOJIBI; IMpOlECCa TOPEHUS
)KeJe3a B KUCIopoAe (BO3MOKHO HCITOJB30BAaHHUE BHJICOMATEPUANIOB); MIPU3HAKOB
MPOTEKAHHUS KAaYeCTBEHHBIX pPEaKIMii Ha HOHBI (MarHus, KajbIlUs, aJTIOMHUHUS,
nuuka, xeneza(ll) u xenesza(lll), mequ(ll)); HabnroaeHue U onucaHue MPOIECCOB
OKpallMBaHMS IUJIJAMEHHM HWOHAMU HaTpusi, Kalusl U Kaiblus (BO3MOXHO
WCIIOJB30BaHUE  BUJIEOMATEPUATIOB); HUCCIEAOBAaHHE aM(OTEPHBIX CBOICTB
TUAPOKCUIA aTIOMUHUS M TUAPOKCHAA IIMHKA; PEHIEHHUE SKCIEPUMEHTAIBHBIX
3ajad4 1o teMe «BaxkHelnmme MeTaniabl 1 UX COSIUHCHUSY.

XHUMUS 1 OKpY-Karolas cpena

HoBbele maTepuansl 1 TexHoJoruu. BemectBa m Marepualibl B MOBCEIHECBHOU
J)KU3HM 4eJIOBEKa. XHUMHS U 370poBbe. be3omacHoe HMCIOIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuid B ObITy. llepBas momomps INpH XHMHYECKHX OXKOTax
1 oTpaByicHUAX. OCHOBBI SKOJIOTHUECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYyXarolen cpesipl (mpeenbHas gomyctuMas KoHieHTpamus Bemiects — [1/1K).
Poap XuMuu B pelieHn# 3KOJIOTHYECKUX MPOOIIeM.

[IpupoaHble HCTOYHUKH YIIIEBOJAOPOAOB (Yyrojb, NPHUPOJHBIN Ta3, HE(Th),
MPOAYKTHI UX MepepabOTKHU, UX POJIb B OBITY U MPOMBIIIIIICHHOCTH.

XUMUYECKUM SKCIIEPUMEHT: U3ydYeHHE OOpasIloB MaTEPHUaOB (CTEKJIO, CILJIaBbI
METAJIJIOB, TIOJIUMEPHBIC MaTEPHUAIIbI).

MexnpeaMeTHbIe CBI3U

Peanmnzanuss MeXnpeIMETHBIX CBA3€H MNpH HW3YYEHHMM XUMUHA B 9 kjacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAayYHbIX
IIOHATHUM, TAK W MOHATHUM, SIBISAIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOr0 LMKJIa. Peanu3anus MEXIPEIMETHBIX CBs3€d IpHU
U3y4YEeHUU XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOLIMX
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€CTECTBEHHO-HAYYHbIX TMOHATUHN, TaK U MOHATUH, SBJISIOUIMXCS CUCTEMHBIMU IS
OTJIEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1UKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeb, SBJICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: mMarepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIIU], U30TOIIbI,
PaNOaKTUBHOCT, MOJIEKYJIA, AIEKTPUYECKUI 3apsi, MIPOBOHUKH,
MOJIYIPOBOJHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUITMYECKast
pemérka, CIuiaBbl, (U3MUECKHUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢orocunTes, napixanue, Ouocdepa, 3SKOCHCTEMA, MUHEpaIbHbIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPOJbI, MOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIC PE3YIIbTAThL OCBOCHU IIporpaMmabl OCHOBHOTI'O 06HIGFO
06p330BaHI/I$I JOCTHUI'alOTCI B XOJIC O6y‘I€HI/I$I XMMHHU B CIHNHCTBC y‘{€6H0ﬁ u
BOCHHUTATEIILHOM ACATCIIbHOCTHU OpFaHI/ISaHI/II/I B COOTBCTCTBHU C TPpAAUITNOHHBIMHU
pOCCPIfICKHMH COHUOKYIIBTYPHBIMH MW JAYXOBHO-HPABCTBCHHBIMHU I CHHOCTAMHU,
IIPUHATBIMH B O6HI€CTBG [IpaBuJIaMl W HOPMaMH IIOBCIACHHUA H CHOCO6CTBYIOT
nmponcccaM CaMOIIO3HAHUA, CaMOPAa3BUTHA U COIUAJIM3allI1 06yqafom1/1xc;1.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIndHOCTHBIE  PE3yJIbTaThl  OCBOEHUS  MPOTPAaMMbI  OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHS XUMHUU B €IUHCTBE Y4YEeOHOW H
BOCIIUTATEIBHOM AesTeNbHOCTH Opranu3aiii B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHICKAMHU COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
MPUHATBIMA B OOIIECTBE MpaBUJIaMA W HOPMAaMH TIOBEACHHS M CIOCOOCTBYIOT
IpoIeccaM CaMOMO3HAHMSI, CAMOPA3BUTHSI U COIIMATTU3AIIMN 00yUJaIOIUXCA.

JIMIHOCTHBIC pe3yIbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHUCJIC B YACTH:

IMaTpHoTHYECKOT0 BOCIIUTAHUS

1) IIEHHOCTHOTO OTHOIICHUS K OTEUECCTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAyYHOMY HACJICJUI0, TIOHUMAaHUS 3HAYCHHS XUMHUYCCKOW HAyKU B KHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HWHGpOpMAIHEH 0
NEPEIOBBIX JOCTIKECHUSAX W OTKPBITUSX MHPOBOH M OTCUSCTBECHHOW XWMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

I'pakaaHCKOro BOCIMTAHUSA
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2) MOpencTaBi€HUsT O COLMAIBHBIX HOPMax M MOPaBUJIAX MENKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEeIbHOCTH; TOTOBHOCTU K Pa3HOOOPAa3HON COBMECTHOW NEATENbHOCTH TMpU
BBINIOJIHEHUU YYEOHBIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpolecce ITOM Y4eOHOM JesATENbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE TOBEJACHHWE M TIOCTYNKH CBOUX TOBAPUILIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

I{leHHOCTH HAYYHOTO MO3HAHUSA

3) MUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE MU XUMHUYECKOW peakiiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABJISIONIUX
OCHOBY JIJI IOHUMaHMSI CYITHOCTH HAay4YHOW KapTHUHBI MHUpa; MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPEJO, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTEIbHBIX MOTHUBOB, HANIPABJICHHBIX Ha TOJyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOTUMBIX ISl O0OBSICHEHUST HAOII0aEMBIX MTPOLIECCOB U SBJICHMUIA;

5) no3HaBaTeNbHONU, UHPOPMAIIMOHHON U YUTATEIHCKOM KyJIbTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

6) uHTEepeca K OOYYEHHUIO MU TO3HAHUIO, JIFOOO3HATENbHOCTU, TOTOBHOCTH H
CIIOCOOHOCTH K  €caMoOOpa3oBaHUIO, TMPOEKTHOM W  HCCIIEN0BaTEIbCKOMN
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUCHHS B
JlabHEHIIeM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbSA

7) oco3HaHUA IICHHOCTH J>KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUN U
HETPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpEHUSs),
HEOOXOJAMMOCTA COOJNIONEHUs TpaBWJ OE30MacHOCTH TMPU  OOpaIleHUd C
XUMUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

TpyaoBoro BocnuraHus

8) nHTepeca K MPaKTUUYECKOMY U3YUYEHUIO TTpodeccuiil U Tpyaa pa3IuyHOTO Poja,
YBOKEHUE K TPYAy M pe3yJbTaTaM TPYJIOBOW AEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS MPEAMETHBIX 3HAHWM IO XUMHH, OCO3HAHHOIO BBIOOpa
WHUBUTyAIbHON TPAeKTOPUHU MPOJOJIKEHUS 00pa30BaHUs C YIETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX NHTEPECOB U TTOTPEOHOCTEH;
yCHENTHON Mpo(deCcCUOHATBFHON ACSTENHHOCTHA M PA3BUTHSI HEOOXOMUMBIX YMEHUH;
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCUOHAIBHON CPEJIE;
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IK0JIOrH4eCKOro BOCIUTAHUS

9) 9KOJIOTMYECKH IeJIECOO0Pa3HOI0 OTHOIIEHUS K TPHUPOJIEe KaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUS [IEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza >KU3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(GbU3NYECKOMY M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS
npaBuUJI 0€30MMacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIlUsIX,
YIPOXKAIOMIMX 3JJOPOBBIO U KU3HHU JIFOJIEH;

10) cnocoOHOCTH MPUMEHSATH 3HAHUS, MMOTYyYaeMble TIPU U3YUYCHUH XUMUH, JJIS
pelmeHns 3a1ad, CBSA3aHHBIX C OKPYXKAKOIIEH INPUPOAHOM CpPEeNOM, IOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS] TOCPEACTBOM METOJ0B XUMUMU;

11) »92KOJMOTMYECKOTr0 MBIIUJICHUS, YMEHUS PYKOBOJACTBOBATHCS WM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COUAIBHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranmpeaMETHBIX pe3yJbTaTOB  BBIACISIOT 3HAUYUMBIC  JJIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHININ, TUNOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U Ap.), KOTOpbIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS 00pa30BATENbHON MPOrpPaMMbl 10
XUMUH OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU MTO3HABATEIbHBIMU JICCTBUSIMU, B
TOM YHUCJIE:

ba3oBbIMU JIOTHYECKMMU J1eHiCTBUSAMU

1) ymMeHueM HCHOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh WX XapaKTEPHbIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJ1s1 OOBICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHUI;, BHIOMPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMUUYECKHX PEaKITUi;
yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXKIY OOBEKTaAaMU HU3YUYCHUS;
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHbBIC, I€IYKTUBHbIE, 10 AHAJIIOTUN);
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHHS;

2) yMEHHEM IMPHMEHATh B TPOIECCE IMO3HAHUS TMOHATHS (IpEAMETHBIE |
METaNnpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MO/JIETU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XUMHUYeckas Gopmylia U ypaBHEHHUE
XUMHUYECKOUN peakiiuu — TPHU pelieHn: yueOHO-TT0O3HaBATEIbHBIX 3a/1a4; C YYETOM
ATUX MOJICIBHBIX TPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKA HU3YYae€MbIX OOBEKTOB — XUMHUYECKMX BEIIECTB W XUMHYECKHUX
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pEaKInii; BBISIBIISITH OOITME 3aKOHOMEPHOCTH, NMPUUYNHHO-CIICACTBEHHBIE CBSI3H H
MPOTUBOPEYMS B M3YYAEMBIX MPOLECCAX U SIBIEHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS STUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUHI; CAMOCTOSATEIHLHO BHIOUPATh
croco0 penieHus: yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pELICHUS,
BBIOMpATh HauOoJsiee MOAXOMSAIIMA € Y4ETOM CaMOCTOATENbHO BBIIEIEHHBIX
KPUTEPUEB);

Ba3oBbIiMHu Hccae10BaTeIbLCKUMHU JeHCTBUAMH

3) yMeHHeM WCTOJb30BaTh MOCTABJICHHBIE BOIPOCHl B KA4ECTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI I (DOPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

4) npuoOpeTeHHe OmbITa MO IUIAHWPOBAHUIO, OPraHHM3alMUd M IPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB: yMEHHE HaOMIoAaTh 3a XOJOM MpoIlecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
O MPOJIEJIaHHOM paboTe;

Paboroii ¢c ungopmanuei

5) ymeHueM BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJACpP>KaHUS, CIPaBOYHbIE
nocoOusi, pecypchl MHTepHETa); KpPUTUYECKH OIEHUBATH MPOTUBOPEUHBYIO H
HEJOCTOBEPHYIO UH(OPMAIIHIO;

6) YMEHHEM TPHUMEHATh Pa3IUNIHBIC METOJBI W 3aIPOCHI TIPH MOUCKE M 0TOOpE
nH(OpPMAITMU W COOTBETCTBYIONINX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y49eOHBIX W TO3HABATEIBHBIX 3a7a4 OMPEACAEHHOTO THITA; TPHOOPETECHUE OMBITA B
00JIaCTH  WCTOJIL30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMSI PA3IMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOATENLHO BBIOMPATh ONTUMATBHYIO (pOopMy TIpeAcTaBiIeHHST HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aul  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

7) yMeHHWeM WCHOJb30BaTh M aHAJU3UpPOBAaTh B Tpoliecce Y4YeOHOU W
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IMPUPOSHOU
Cpelbl;

YHuBepcaJbHBIMU KOMMYHUKATHUBHBIMH /1€iiCTBUSIMH

8) yMeHHeM 3a7jaBaTh BOMPOCHI (B XOJI€ AMAJIOTA U/ UM JUCKYCCUH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (OPMYIHpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHCHHUS TTPEIOKCHHOM 3a/1a4H;

9) nmpuobpeTeHre ONbITa MPE3CHTAIMK PE3YyJIbTaTOB BBHIITOJHCHHS XHMHYECKOTO
sKCTIepuMeHTa (71ab0paTOPHOTO OMbITA, JAOOPATOPHOI pabOTHI MO HUCCIIECIOBAHUIO
CBOICTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3amHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMU ITO3HABATEJIbHOW W
WCCJIEIOBATENILCKONW JIEATETbHOCTH TIPH PEIIEHWH BO3HHUKAIOIMIUX MpoOJIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HIHK (00CYXKIeHUs, 0OMEH
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MHEHUSIMH, «MO3TOBbI€ IITYPMbI», KOOPIWHAIUS COBMECTHBIX JEWCTBUH,
OTIpeJIEICHNE KPUTEPUEB 10 OLICHKE KaueCTBa BBITTOJIHEHHOW paboThI U Ip.);

YHuBepcajJabHbIMU PeryJsiTHBHBIMY JI€/iCTBUSIMH

11) yMeHHeM CcaMOCTOSITENIbHO OMPENENATh LU ACSTeIbHOCTH, MIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpaTh Hanbosee d3(PpPeKTUBHBIC CITOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX;
OLIEHWBATh COOTBETCTBUE MOJIYYCHHOIO Pe3yJibTaTa 3asBICHHON ENH;

12) ymeHueM HCHOJIB30BaTh W AHATU3UPOBATH KOHTEKCTHI, MpejaracMbie B
YCJIOBUHM 33/IaHUMU.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3yinbTaTOB IO OCBOEHUIO 0053aTENBHOTO COIEpKAHUS,
YCTAaHOBJIICHHOTO JIAHHOW TNPHUMEpPHON paboyell MporpamMMol, BBIAEISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAY4YHBbIE 3HAHMS, YMEHUS M CIOCOOBI JIEWCTBUA,
cnenuuyeckne A NPEeIMETHON o00yacTh «XHUMHS», BUABI JIEATEIBHOCTH IO
NOJIYy4YEHUI0 HOBOTO 3HAHWS, €ro WHTEpHpeTanuy, NnpeoOpa3oBaHUIO U
IPUMEHEHHUIO B Pa3JIMUHBIX YUYECOHBIX U HOBBIX CUTYyalIHIX.

[IpenmeTHble pe3yiabTaThl OTPaXKalOT CHOPMUPOBAHHOCTh Yy OOYyYarOUIMXCS
CIEAYIOLINX YMEHUM:

8 kuacc

1) packpvisameb cmblcl OCHOBHBIX XHMHYECKHUX TIMOHSITHH: aTOM, MOJIEKYIIa,
XAMUYECKUU  DBJIEMEHT, TMPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJIHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAsi aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHUE, COJb, JJEKTPOOTPULIATEIBLHOCTh, CTENECHb OKHUCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COeANHEHHUS, PEaKIIUU Pa3JIOKEHUS,
peakIuy 3aMeIlEeHUs, Peakiu OOMEHa, 5K30- U JHAOTEPMHUUECKUE PEAKIIUU;
TEIUIOBOM A(PheKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XWUMHYECKash CBs3b, TMOJIApHAs W HEMOJSIpHAsS
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBas J0Js
BelllecTBa (IPOLICHTHAs! KOHIIEHTPAIsi) B paCTBOPE;

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. I1. 1) 1
MPUMEHSTH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

3) ucnonv3o6amv XAMUYECKYI0 CUMBOJIMKY JIJISI COCTaBICHUS (OPMYJT BEIIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIUN;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCAMHCHHSX;
CTEMICHb OKHWCJICHUSI DJIEMEHTOB B OWHAPHBIX COCAUWHEHMSIX; MPUHAICKHOCTh
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BEIIECTB K OINpPENEIEHHOMY KJIacCy COSIUHEHM Mo GopMyaM; BUA XUMUYECKON
CBSI3M (KOBAJICHTHAs] U MIOHHAS) B HEOPTaHUYECKUX COCIUHEHUSIX;

5) packpvisamo cmoien [lepuoanyeckoro 3aKOHa . . Menneneena:
JEMOHCTPUPOBATh  MOHUMAHHE  MEPUOJIMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX mosioxkeHus: B [lepuoanueckoii cucteme; 3aKOHOB
COXpaHEHHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHHMsI, 3aKOHAa ABOraJpo; ONMHUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[leproanueckoit cucTeMbl XUMHUUECKUX DJIEMEHTOB: Pa3inyaTh MOHITHS «TJaBHAs
noarpymnmna (A-rpynma)» u «rmodouynas noarpynna (b-rpynmna)», Mansie u Oosblne
NEPUOABI; COOTHOCHUTH  OOO3HAUEHHUs, KOTOpbIE HMMEIOTCSI B  TabiuIe
«Ilepuonnueckas cucrema xumudeckux dieMmeHToB J[. . MenneneeBa» ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHYECKHUX DSJIEMEHTOB
(cocraB m 3apsa simpa, oOIee YUCIIO 3JEKTPOHOB M PACIpPENeiICHHUE HUX II0
AJIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposames XUMUYECKUE SJIEMEHTHI; HEOPTaHWYECKHUE BEIICCTBA;
XUMHYECKUE PEAKIUH (110 YUCITY U COCTAaBY YYaCTBYIOIIMX B PEaKLMU BEUIECTB, 10
TerIoBoMy b DEKTy);

7) xapaxmepuzosamo (onuceléams) OOLIME XUMHUYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKIasi OIMHCAHHE MPUMEpPAMU MOJECKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

8) mpoecHozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa; BO3MOYKHOCTH MPOTEKAHUS XHMHUYECKUX TMPEBPAIECHUI B Pa3TMYHBIX
YCIIOBUSIX;

9) ewiuucasiMbL OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3J€MEHTa Mo (opMysie COEAMHEHHS; MAacCOBYIO
JIOJII0 BEIIECTBa B PACTBOPE; MPOBOAUTH PAacUETHl MO YPABHEHHIO XUMHUYECKOM
peakuuu;

10) npumensimsb OCHOBHBIC OTEPALUN MBICITUTEIBHOW ACATEIHHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIINIO, BBISBICHUE
OPUYUHHO-CIEICTBEHHBIX CBsI3ed — JJI1 M3y4YEHUS CBOMCTB BEILECTB U
XUMHUYECKUX PEaKLUi; €CTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUSI — HAOJI0/IEHUE,
U3MEepEeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN );

11) crnedosamsb ipaBUIaM MOJIB30BAHUS XUMHUYECKOM MOCYI0M U J1a00paTOPHBIM
o0opyZ0BaHUEM, a TAKXKE MPaBUIIaM OOpalIeHusl C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XWMUYECKUX OIBITOB IO
MOJIYYEHUI0 W COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCJIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [J0J€d PacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh M TMPOBOAWTh XHMHUYECKHE OKCICPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIbIO HWHAMKATOPOB
(;makmyc, heHondTaIenH, METHIIOPAHXK U Ap.).

9 kiacce
B cocraBe npeaMeTHbIX pe3yiabTaTOB MO0 OCBOEHUIO 0053aTEILHOTO CO/IepKAHUS,
YCTAaHOBJICHHOTO JAaHHOW TNPUMEpPHOM pabouell MporpaMMoM, BBIIENSIOT:
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OCBOCHHBIE OOYYAIONIMMUCS HAyYHBIC 3HAHWS, YMEHUS W CIIOCOOBI JIEUCTBUA,
cnenuuyeckre Mg NpeIMEeTHON o0sacTu «XUMHS», BUABI JIESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAaHHWS, €ro HWHTEpHpeTanuu, MNpeoOpa3oBaHUIO0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpeameTHbIe pe3yJbTaThl MPEACTaBICHBI OTPAXKalOT CHOPMUPOBAHHOCThH Y
OoOy4Jaronmxcs CAeAyIOmuX YMEHHI:

1) packpvieame cmblci OCHOBHBIX XUMHUCCKUX MOHATUN: XUMUUECKUN DJIEMCHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJICKTPOOTPHULIATEIIBHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKas
peaKIysi, XMMUYECKast CBSI3b, TEITIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEAICKTPOJIUTHI, DIIEKTPOJUTUUECKAs JAUCCOIUAIIUS,
peaKIuu MOHHOIO0 OOMEHa, KaTaau3aTop, XUMUUYECKOEe paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, METaJTHYecKas),
KpUCTAJUTMYECKasl pelIETKa, KOPPO3Usi METAIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo gomyctumas konnentpanus (I11K) Bemectsa;

2) unmiocmpuposéams B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. 1. 1) 1
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JUISI COCTaBIICHHs (pOPMYJT BEIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINN;

4) onpedensimvb BaJCHTHOCTh M CTEICHb OKHCICHUS XHMHUYCCKUX JJICMCHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBA; MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIacCy coeluHeHud mo ¢dopmysaMm; BHUJ XUMHUUYECKOW CBSI3M (KOBaJCHTHas,
WOHHAs, METAJUIMYECKas)) B HEOPraHMYECKUX COCIAMHEHUSX; 3aps]l HOHa IO
XUMHUYECKON (popMyrie; xapakTep Cpelbl B BOJHBIX PacTBOpPaX HEOPraHUYECKHUX
COEIMHEHUM, TUIl KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpyrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OONbIIME  TEPHOJbI; COOTHOCUTH  O0O3HAYECHHS, KOTOpbIE HMEIOTCS B
MEePUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll sjpa, OOIee YUCIO DJEKTPOHOB U
pacrpejiesieHde UX MO0 AJEKTPOHHBIM CJI0SIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJbIX IMepUOI0B
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

6) xnaccuguyuposamv XAMUYECKUE DIIEMEHTBI, HEOPraHWYECKHE BEIICCTBA,;
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUM BEIIECTB, O
TermoBoMy d(hQeKxTy, MO0 UBMEHEHHI0 CTEIMEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

7) xapaxmepuzoeéams (ONUCHIBATE) O00IIHME H CHEHU(PUUESCKHE XHUMHYCCKUE
CBOMCTBA MPOCTBIX M CIIOXHBIX BELIECTB, MOJATBEPKIAsl OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
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8) cocmaesnsimv ypaBHEHUS  ANEKTPOJIUTHYECKOW  JUCCOUMAIMH  KHUCIOT,
IIEJIOUYE W COJIEH; IIOJIHBIE W COKPAIIEHHBIE YPABHEHUS PEAKUUHA HOHHOTO
oOMEHa; ypaBHEHHUs pEaklUi, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUYECKOMN
CBSI3U MEK]ly BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

9) packpvisamo CYUWHOCMBbOKUCIATEIIbHO-BOCCTAHOBUTEIbHBIX peakiui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIui;

10) npoenosuposame CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;

11) gviuucasams OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa Mo (HOpMyse COECTUHEHHS; MAaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUYECKOU
peakuu;

12) cneoosamsb ipaBUIIaM TOJB30BaHUS XUMUYCCKOM TIOCYIOM M J1a0OpaTOPHBIM
o0oOpyZI0BaHUEM, a TaK)KE MpaBUIIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHA 110 BBIMOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IIO
MOJIYYEHUIO U COOUPaHUIO ra3000pa3HbIX BEHIECTB (aMMHUAKa U YTIIEKHUCIIOTO ra3a);

13) nposooums peakiuu, MOATBEPIKAAIONINC KAYCCTBEHHBIH COCTAB Pa3IUYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KaTUOHbI AMMOHHS M HOHBI
M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

14) npumensimos OCHOBHBIE OIEPAITUN MBICTUTEIILHOMN JIeITCIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEHHWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIICJICTBEHHBIX CBSI3€M — JIJI1 M3Y4YEHUsS] CBOMCTB BEHIECTB U XUMHYECKUX
peaKkIuii; eCTECTBEHHO-HAYYHbIE METOJIbl NMO3HAHU — HaOJIOJeHUEe, U3MEPEHHUE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KJIIACC (2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMs)

[IpumepHbIE TEMBI,
PacKphIBAIOIINE JaHHBIH
paszel nporpaMmsl, U
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coJiepKaHUE

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJarOIIMXCS

DNEKTPOHHBIN
00pa3oBaTeIbHbBIN

pecypc

Paznen 1. [lepBonauanbHbie xuMudeckue noHsatus (20 )

Tema 1. XumMmust — BaykHas
00J1aCTh €CTECTBO3HAHMS U
MPaKTUYECKON JeATeIbHOCTH
yesoBeka (5 )

[Ipenmer xumuu. Poiab XuMHum B )KU3HU

YeoBeKa. XMMHS B CUCTEME HaAYK.
MeToanl mO3HAHUS B XUMHUU. Tena u
BemiecTBa. Pu3nyecKkue CBOMCTBA
BEIIECTB. ATperaTHoe COCTOSIHUE

BCIICCTB. Yucrteie BCIICCTBA 1 CMCCH.

CniocoOnI pa3aeneHus cMeceit.

DU3NYECKUE U XUMUUCCKHE SIBJICHUS.

[Ipu3Haky U yciIOBUS MPOTEKAHUS

XUMHUUYECKUX peaklnii. 3HaKOMCTBO C
npaBuiIamMu 0€30MaCHOCTU U TPUEMaMuU
paboThl B XMMUYECKOU J1Ta00OpaTOPHUH.

JleMoHCcTpaIMU:
1. JIabopaTtopHOE 000pyI0BaHHUE.

e  PackpbIBaTh CMBICT
V3y4aeMBbIX TTOHATUH.

e  PackpbIBaTh pOJIb XUMHUH B
IIPUPOJIE U KU3HU YEJIOBEKA, €€
CBSI3b C IPYTUMH HAYKaMH.

e Paznmuuars yucteie
BEIIECTBA U CMECHU; OJTHOPOJIHBIE
Y HEOJIHOPOJHBIE CMECH.

e Paznuuars Pusnueckue u
XUMUYECKHUE SIBIICHHUS.

e  OmnpeaensTe NPU3HAKU
XUMUYECKUX PEAKINI U YCIOBUS
WX TIPOTEKAHUS.

e  (CrnenoBaTh NpaBuIamMm
M0JIb30BAHUS] XUMUYECKOU
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2. PaznnyHble BUIBI XUMHUYECKOMN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CiocoOsl
pasneneHusi cMecei (puapTpoBaHUeE,
BBITTApUBAHUE, JUCTUILISIHUA,
xpomatorpadusi). JlabopaTopubie n
NMPaKTUHYeCKHUe
padorbsL/ladopamophuie onvimul:
Onucanue GU3NIECKUX CBOMCTB
BelecTB. Pa3genenne cMecu ¢
noMoIIsi0 Marauta. Ilpakmuueckue
pabomut.

Ne 1. IIpaBuna paGoTsl B 1abopaTopuun
U IpUEMBI 0OpaIeHUs C
71a060paTOPHBIM 000PYAOBAHUEM.

Ne 2. Paznenenne cmeceii (Ha mpumMepe
OYUCTKH TIOBAPEHHOM COJIN)

OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TaKkKe
paBuiIaM OOpalleHus ¢
XUMUYECKMMHU BEIIECTBAMU B
COOTBETCTBHUM C UHCTPYKIUSIMHU
10 BBITIOJIHEHUIO MPAKTUYECKUX
pabor.

e [InanupoBaTh U MPOBOAUTH
XUMHUYECKUN SKCIIEPUMEHT 10
W3YUYEHUIO U OTTMCAHUIO
(bu3HUEeCKUX CBOWCTB BEIIECTB,
CITOCOOOB pa3jeieHus cMeceit
BEILECTB.

e lcnonw3oBath npu
BBITIOJTHEHUHU YYEOHBIX 3alaHUHN U
B IIPOLIECCE UCCIEN0BATEIbCKOM
NEeATEeIbHOCTU HAYy4YHO-
NONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO CO/IepKaHMUS,
CIIPaBOYHBIE MaTepHUabl,
pecypebl MaTEpHETA.

e  BricTtpauBath pa3BEpHYyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepHayioB, IPaMOTHO
UCIO0JIb30BaTh U3YYEHHBIN
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MOHATUMHBIN amnmapar Kypca
XUMHUH

Tema 2. Bemectsa u
XuMU4eckue peakuuu (15 )

ATOMBI M MOJIEKYJIbl. XUMHAYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMHUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOJKHEIE BelllecTBa. ATOMHO-
MOJIEKYJISIPHOE YueHHe. XUMUu4YecKas
dbopmyina. BareHTHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIICCTB.
OTtHocuTenbHaAs aTOMHAs Macca.

OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.

MaccoBas 10JIs1 XMMHAYECKOTO
AJIEMEHTA B coeNMHEHNU. Pu3nyecKkue
Y XMMUYECKHUE SABJIECHUS. XUMUYECKas
peaxkuus. [IpusHaku u ycimoBus
MPOTEKAHUS] XUMUYECKUX PEAKIIHM.
XHUMUYECKUE YPABHEHUS.

THUnbl XUMUYECKUX pEAKLIAN
(coenuHeHUs, pa3oKeHUs,
3aMelleHus, 0OMeHa). 3aKOH
COXpaHeHUs Macchl BelecTs. M. B.
JIoMOHOCOB — y4EHBIN-
SHLMKJIIONEANCT. JleMOHCTpauu
@usnyueckue sIBJIeHUA (pacTUupaHue
caxapa B CTYNKE, KAIICHUE U
KOHJICHCAIIUS BOJBI U T. [I.).

o [IpUMEHSTH €CTECTBEHHO-
HAy4YHBIE METO/IbI MO3HAHUS (B
TOM YHKCJI€ HAOJIIOIEHHE,
MOJICTUPOBAHUE, IKCTICPUMEHT)
¥ OCHOBHBIE OTIepaIluu
MBICIIUTENIbHOM 1€ TENbHOCTH
(cpaBHEHME, KTacCU(pUKALINS)
JUISL U3YYEHUSI BEIIECTB U
XUMHUYECKUX PEaKLINM.

e PackpbiBaTh CMBICI
M3y4aeMbIX MMOHSITHI U 3aKOHOB
U IPUMEHSTh 3TH TIOHATHSI IPH
OTMCaHWU CBOWCTB BEIIECTB U
UX TIPEBPALICHUN.

e Paznuuars Qpusnueckue u
XUMHYECKUE SBJICHMUS,
OOBSICHATH UX CYHUTHOCTb C TOUKHU
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
YUCHHUS.

e OnpeaensaTe NPU3HAKU
XUMHYECKUX PEAKIU, YCIOBHS
UX MPOTEKAHUS.

e OOBACHITH CYUIHOCTb
bu3NYECKUX U XUMHUECKUX
SABJICHUMU C TOUYKHU 3PEHUS
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XuMHUYECKHE SIBJICHUS (TOpeHUE CBEYH,
pa3lioKEeHHE caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue rugapokcuaa meau(Il),
B3aMMO/JICHCTBHE XKEJE3a C Cepon,
B3aMMOJICHCTBHE KEJI€3a C PACTBOPOM
cosi meau(Il)). Onert,
WUTIOCTPUPYIOIIUI 3aKOH COXPaHEHUS
Macchl. JJabopaTtopHbie U
npakTuyeckue padbotel JJabopaTtopHbie
onbIThl: [IpuMepsl pu3nyeckux
SBJICHUH (TIJIaBJICHUE BOCKA, TasTHUE
JbJIA).

[Ipumepsl XUMUYECKUX SABJICHUN
(MpokanuBaHUE METHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MEJa C KUCIIOTOM).
Moaenu aTOMOB U MOJICKYI.
Buvtuucnenusn

— OTHOCHUTEJIbHOM MOJIEKYJISIPHOM
MaccChl BEIIECTB;

— MAaCCOBOM JOJIM XUMHUYECKOTO
aieMeHTa 1Mo (hopMyJie COeTUHEHUS

aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

e KnaccudunuponaTh
XUMHUYECKUE peakuuu (10 YUCITy
U COCTaBY PEarupyromux 1
00pa3yIomuXxcst BEMIECTB).

e CocTaBiiTh (GOPMYJIbI
OMHApPHBIX BEIIECTB 110
BaJICHTHOCTH U OIIPENIEISATh
BaJICHTHOCTH 1O (popmyiam
BEILIECTB.

e PaccraBisiTh
KO3((PUIIMEHTHI B ypaBHEHUSAX
XUMHYECKUX PEaKIUH.

e (CrnenoBaTh NMpaBUIIAM
MOJIb30BAHUS XUMUYECKOU
MOCY/I0¥ 1 TAOOPaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BELIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO
J1a00PATOPHBIX XUMHUECKUX
OTIBITOB.

e licnosib30oBaTh 1pu
BBITIOJTHCHUH YUYE€OHBIX 3aaHUN
U B IIpolLiecce
MCCIIE0BATEIBCKON
JIESITEIbBHOCTH HAyYHO-
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MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcsl HTEpHETA.

e BrIcTpauBaTh pa3BEPHYTHIE
IIACHbMEHHBIE U YCTHBIE OTBETHI C
OTNopo¥ Ha MH(POpPMAITUIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MOHSTUHHBIN amnmapar Kypca
XUMUHU

Paznen 2. BaxkHeiimue npeacraBure/id Heoprannieckux Bemects (30 v)

Tema 3. Boznyx. Kucnopon.
ITonsTre 06 okcuaax (5 4)

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucnopong — aneMeHT u
pocToe BeniecTso. O30H —
AJITOTPOINHAS MOAU(PUKALIHS
kuciopona. Haxoxnenue kucioposa B
npupoze, PU3NYecKue U XUMUYECKUE
CBOMCTBA (peaKUUU OKUCIICHUS,
ropeHue). Y cloBHUs BOSHUKHOBEHHUS U
npekpaieHus ropenus. [lonsarue

00 okcunax. CrnocoObl MOTydeHHs
KHUCIIOPOJia B JIA0OPATOPHUH U
IPOMBINUIEHHOCTH. [IpuMenenue
kuciopoaa. KpyroBopot kuciopona B
npupoje. TermoBoi 3¢ ekt

e PackpeIBaTh CMbICI
M3Yy4aeMbIX ITOHATHN U
MPUMEHSTh ATU TOHSATHUSI TIPU
ONMCAHNN CBOVCTB BEIIECTB U UX
[IPEBPALICHUM.

e XapakTepu3oBaTh
(onmuChIBaTH) COCTaB BO3/yXa,
(bu3NYEeCKUe U XUMHIECKHE
CBOMCTBA KHCIIOPOJa, CIIOCOOBI
€ro MOJy4YEHHUs], IPUMEHECHHE U
3HAYEHUE B MIPUPOJIE U KU3HU
YEJI0BEKA.

e (CpaBHUBaTh peakUHU
TOPEHMS U MEJJIEHHOTO
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XUMHUYECKOUN peakinu, MOHATHE O
TEPMOXHUMUYECKOM YPABHEHUH, K30~ U
HAOTEPMUYECKUX PEAKIUSX.
TonnuBo (HedTh, yrojab U METaH).
3arpsi3HEHUE BO3AyXa, CIIOCOOBI €ro
IpeIOTBpAICHHS. Y CUIICHHE
NapHUKOBOTO 3 (ekTa, pa3pylieHue
030HOBOTO cJ1051. JleMmoHCTpauu
B3aumoneiictBue pocdopa, cepsl

¥ JKeJie3a ¢ KUCIOPOAOM (BO3MOKHO
UCIIOJIb30BaHUE BHUJI€O-OIBITOB).
Omnpenenenue coaepkaHusi KUCiIopoaa
B Bo311yxe. ONbITHI,
JIEMOHCTPUPYIOIIHNE YCIOBUS
BO3HUKHOBEHUS U MPEKPaIICHUs
TOPEHHUS.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

Jlabopamopnbwiii onvim:
O3HakomileHHE ¢ 00pa3liaMu OKCUIOB.
[Ipaktruueckas padora: No 3.
[TonyueHnue u coOupaHue KUCIopoa,
M3YYEHHUE €T0 CBOMCTB.

Boiuucnenua

OKHUCJICHHUSI.

e (Cobupatrb npubOpPHI 115
MOJTyYEHHUsI KUCTIOPOIa
(BBITECHEHHEM BOJBI U BO3/AYyXa).

e Pacrno3HaBaTh OIBITHBIM
IIYyTEM KHUCIIOPO/I.

e lcnomnws3oBath
XUMHUYECKYI0 CUMBOJIMKY JIJIsI
cocTaBJieHUs] (OpMyYJI BEIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUIN
XUMHAYECKUX PEAKINN C yIaCTUEM
KHCJIOPO/JA.

e  OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arps3HEHUEM
BO3/yXa.

e (Crnenosarb npaBuiIamM
0e30macHo paboThHI B
nabopaTopuu Mpu
MCTIOJIb30BaHUU XUMUYECKOM
MOCY/Ibl U 000pyAOBaHUS, a
TaKKe MpaBuiiaM oOpamieHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

e [Inanuposarh u
OCYIIECTBIISAThH Ha TIPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
IPOBOANTH HAOJIOIEHUS, 1€TaTh
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— MOJIGKYJISIpHOﬁ MacCChbI KHCJIOPpOOa
1 030HA HA OCHOBAHWM aTOMHOM MacCChI
XUMHWYCCKOT'O 3JICMCHTA

BBIBO/IBI 10 pE3yJIbTaTam
AKCIEPUMEHTA.

e VY4acTBOBaTh B COBMECTHOM
paboTe B rpyIIe.

e lcnonp30BaTh pu
BBITIOJTHEHUU YYEOHBIX 3aJaHul 1
B IIPOLIECCE UCCIIEA0BATEIbCKOU
JIEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl UHTEpHETA.

e BricTpauBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopo¥ Ha HH(pOpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepuajioB, FPaMOTHO
HCIIOJIb30BaTh N3yYEHHbIN
MOHSTUHHBINA anrapar Kypca
XUMUU

Tema 4. Bogopoga.
MoHATHe 0 Kucnotax
n conax

(54)

Bonopon — anemeHT u npoctoe
BelecTBo. Haxoxaenue B npupone,
bu3nUecKue 1 XUMHYECKHE CBOMCTBA
(HanpuMepe B3auMOJICUCTBUS C
HEMETaJUIAMH U OKCHJIaMU METAJIJIOB),
NpUMEHEHUE, CIIOCOObI
nonyueHus. I lonsitue o kucnorax u

e PackpsIiBaTh CMBICH
M3y4aeMBbIX ITOHATUHN U
MIPUMEHSTh 3TU NOHATHUSA
MIPUONIMCAHUH CBOMCTB BEIIECTB U
UX IIPEBPALICHUM.

e XapakTepu3oBaThb
(omuckiBaTh) (pU3HUECKUE U
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COJISIX.
JdeMoHCcTpaIMuA

[Tonyuyenue, cobupanue u
pacro3HaBaHKUE BOJAOPOA.
['openne Bonopona.
B3aumoperictBrue Bogopoja ¢
okcumommeau(ll).

JlabopaTopHbie 1
NPaAKTHYECKUEPAOOTHI
JlabopamopHhuwiii onvim:

BBaHMOHGﬁCTBHG KHCJIOT ¢ MCTaJlJIaMU.

Ipakmuueckas paboma:
Ne 4. TTonyyenue u cobupanue
BOJIOPO/A,U3yUYECHHUE €0 CBOUCTB.

Buviuucnenua

— MOJIEKYJISIPHOM MacChl BEIIECTBA
HAOCHOBAHUU aTOMHOM MaccChl
XHMHYECKHUX IJIEMEHTOB

XUMHUYECKHE CBOMCTBA BOAOPOIA,
CIIOCOOBI €T0 MOTyUYeHHUS,
MIpUMEHEHUE.

o Cobupats mpubdop s
MOJIyYEHHS BOJOPOJIA.

e lcnons3oBaTh
XUMHUYECKYI0 CUMBOJIMKY JIJIsI
cocTaByieHHs (POPMYIT BEIIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUI
XUMHUYECKUX PEAKINI C ydacTHEM
BOJOPO/IA.

e (Crnenosarb npaBuiIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
WCITOJIb30BAaHUN XHMHYECKOM
MOCY/1bl U 000pYAOBaHUS, a
TaKKe MpaBuiiaM 0OpaIieHus ¢
TOPIOYMMU BEIIIECTBAMHU B OBITY.

e [Lmanuposats u
OCYIIECTBIISAThH Ha TIPAKTUKE
XUMHUYCCKHE IKCIICPUMCHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI 1O pe3yJIbTaTaM
AKCIIEPUMEHTA.

e VYyacTBOBaTh B COBMECTHOMU
paboTe B rpymnmne

Tema 5. KonnyecrseHHble

KomuuecTBo BemecTtBa. Mob.

e PackpsIBaTh CMBICI
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OTHOLWEeHUA B XuMumn
(44)

Monsiprast Macca. 3akoH ABoraapo.
MonsipHabiii 006EM razoB. PacuéTel no
XUMHYECKUM YPABHEHHUSIM.

JleMoHCTpanus
OO6pa3ipl BEIIEeCTB KOJTUYECTBOM 1
MOJIb.

Buviuucnenua

— 00B€éMa, KOJIMYECTBA BEIECTBA
ra3arno ero M3BECTHOMY KOJIHMYECTBY
BEII[ECTBA U O0BEMY;

— 00BEMOB ra3oB 110
YpaBHECHHUIOPEAKITMH Ha OCHOBE 3aKOHA
00BEMHBIXOTHOIIIEHUH I'a30B

U3y4aeMbIX TOHATUH U
MPUMEHSTH ATH MOHATHS, a TAKKE
M3YYCHHBIC 3aKOHBI U TEOPUH TS
pelIeHus pacu€THBIX 3a]1ay.

e Bpruucnaars MOISpHYIO
Maccy BEIIECTB; KOJIMYECTBO
BeIlleCTBA, 00BEM raza, Maccy
BEILIECTBA;

e [IpoBOAUTH Pacy€ThI MO
YpaBHEHUSIM XUMUYECKUX
peakuuii: KoinyecTna, 00bEMa,
MaccChl BEIIECTBA 10 U3BECTHOMY
KOJIM4YECTBY, 00bEMY, Macce
pEareHToB UJU NPOIAYKTOB
pEaKIMH.

e BrIicTpauBaTh pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OTOpoi Ha HH(POPMAIIUIO U3
yueOHHUKa U CIPABOYHBIX
MaTepuajioB, FPaMOTHO
MCIIOJIb30BaTh NU3yYEHHbIN
MOHSTUHHBINA anrapar Kypca
XUMUU

Tema 6. Boaa. PacrtBopbl.
MoHATMe 06 ocHOBaHMAX
(54)

dusnyeckue cBOMCTBA BOALI. AHAIIN3HU
CHUHTE3 — METO/Ibl U3yUYECHUS
COCTaBaBO/IbI.

XUMUYECKHE CBONCTBA BOABI(pEaKIIuu

e PackpsIBaTh CMBICH
M3y4YaeMbIX ITOHATUN U
[IPUMEHSATH ITU ITOHATHUS IIPU
ONMCAHNH CBOWCTB BEIIECTB U UX
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C MeTaJulaMH, OKCHJIAMUMETAJIJIOB U
HEMETAJJIOB).

CocraB ocHoBanuil. [lonsatue 06
WHJMKATOPAX.

Bopna xak pactBopurens. PacTBopsl.
PacTBOprMOCTH BEIIECTB B BOJIE.
Hacsimennsie u
HEHACBIILIEHHBIEPACTBOPBI. MaccoBas
JTOJIS1 BEMIECTBA BPAaCTBOPE.

Ponp pacTBOpOB B IIpupoie U B
)u3Huuenoeka. KpyroBoport Boibl B
MIPUPOJIE.

3arpsi3HeHHE TPUPOTHBIX BOI.
OxpaHau O4YHMCTKA MPUPOIHBIX BOJI.

JemoHcTpanuu

DNEeKTpOn3 BOAbL; CHHTE3 BO/IbI;
B3aUMOJICHCTBUE BOJIbI C METAJIJIAMHU
(Na, Ca) (B03MO>XHO UCTIOJIb30BAHUE
BUJICOMATEPUAJIOB).

PacTtBopeHue BemecTs ¢
PA3IMYHONPACTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIOT

MILEJI0YEN C MOMOIIBI0 HHIUKATOPOB.

JlabopaTtopHbie u
NPaAKTHYECKUEPAOOTHI

MPEBPAILICHUMN.

e XapakTepu3oBaTh
buznyeckrue 1 XuMHUYECKUE
CBOMCTBA BOJBI, €€ POJIb KaK
PAcCTBOPUTEIIS B IPUPOTHBIX
poleccax.

e CocraBnsaTh ypaBHEHHS
XUMHUYECKUX PEAKIUI C y9aCTHEM
BOJIBI.

e  OOBIACHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBSA3aHHBIX C 3arpsiI3HEHUEM
MIPUPOIHBIX BOJ, CLIOCOOBI
OUYMCTKH BOJIbI OT IPUMECEHA,
MEpBI 110 OXpaHe BOJ OT
3arpsi3HEHHUS.

e [Lranuposats u
OCYLIECTBJISATh HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOAMUTDH HAOIIOIEHUS, I€TaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHUYECKOU
NnOCyZbl U 000pYyTIOBaHUSI.
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Ilpaxmuueckas paboma:

Ne 5. IIpuroroBneHnue pacTBOpOB
CONPENECIEHHON MACCOBOM JIOJIEU
PAacCTBOPEHHOTO BEIIECTBA.

Buviuucnenun

— C UCHOJIL30BAaHUEM IOHATHUS
«MaccoBas JI0JIs BEIIECTBA B
pacTBope»

e [IpoBOAUTH BEIYMCIIEHUS C
MIPUMEHEHUEM TTOHATHS
«MaccoBas 10J15 BEILIECTBA B
pacTBope».

e lcnonp30BaTh pu
BBINIOJIHEHUH Y4E€OHBIX 3aJaHUI U
B IIPOLIECCE UCCIIEI0BATEIIBCKON
JEeATEIbHOCTH HAy4YHO-
HOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPIKAHMS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl UHTEpHETA.

e BreicTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uH(popMaIUIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaloB, FPAMOTHO
UCITIOJIB30BaTh N3YYECHHBIN
MOHSTUHHBINA anrapar Kypca
XUMUU

Tema 7. OcHOBHbIe Knaccbl
HeopraHu4ecKux
coegUHeHUI

(11 4)

Knaccudukanms HeopraHndeckux
COCIMHEHUM.

Oxcuabl: COCTaB,
Kkjaccudukanusa(OCHOBHbBIE,
KHCIIOTHBIC,
amdoTtepHbie,Hecoaeo0pa3yoIme),
HOMEHKJIaTypa(MeXTyHapOIHAS U

e KrnaccudunupoBaTh
M3y4aeMbICBEIIECTBA 110 COCTABY
Y CBOWICTBaM.

e CocraBusaTh (HOpPMYJIbI
OKCHJIOB, KMCJIOT, OCHOBaHUI,
COJIEM Y HA3bIBATh UX 110
MEKIYHApOIHOW HOMEHKJIATYypE.
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TpUBHAJIbHAS ).

[TonyyeHue u XUMHUYECKHUE
CBOMCTBAKHUCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIXOKCUIOB.
OcHOBaHHUS: COCTaB,
KJ1accuuKaIsa, HOMEHKIIaTypa
(MexyHapOoHasi UTPUBUAIbHAS),

(du3nYecKre 1 XUMUYECKHE CBOWCTBA,

CIIOCOOBI MOTYYEHUS.

Kucnotsl: coctas, kinaccupuxanus,
HOMEHKJIaTypa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, CIIOCOOBI
HOJTyYEHUSI.

Psin akTHUBHOCTH METAJIJIOB.

Conu (cpenHue):

HOMEHKJIaTypa,CIIocoObI IMOTyUYCHHUS,
B3aUMOJCHCTBUECOJICH C METalJIaMU,

KHUCJIOTaMU,IIe109aMU 1 COJISIMU.
['eneTnueckas CBsI3b MEXKIAY
KJIACCAaMHHEOPTraHUYECKUX
COEJIMHEHUMH.

JdemMoHcTpanuu

OO0pasIel HEOPraHUYECKHUX
BEILECTBPA3JIMYHBIX KJIACCOB.
B3aumopericTBue pactBopa

e [IporHosupoBaTh CBOKMCTBA
BEIL[ECTB Ha OCHOBE OOIIMX
XUMUYECKUX CBOMCTB U3yUECHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

e (CocTaBasaTh MOJEKYJSPHBIE
YpaBHEHUS PEaKIIHii,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBA U CIOCOOBI OTyYEHUS
BEILECTB N3YYEHHBIX
KJIACCOB/TPYIIIL, @ TAKkKe
MOATBEPKIAAIOIINX T'€HETUYECKYIO
B3aMMOCBSI3b MEX1y HUMHU.

e [Ipou3BOAUTH BEIYUCIICHUS
M0 YPaBHEHUSM XUMUYECKUX
peaKuuil.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOIUTH HAOIIOACHMUS, JIeTIATh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHUYECKOU
MOCY/JIbI ¥ 000PYTOBaHMUSI.
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CEpHOMKUCIIOTHI ¢ okcuaoM meau(Il).
Peakuus HenTpanmu3amuu.
BrITecHeHre 0IHOTO MeTallla IPyTruM
U3pacTBOpa COJIH.

JlabopaTtopHble u
NPaKTHYECKUEPAOOTHI
JlabopamopHvie onvimbi’

B3aumoneiicTBre KUCIIOT ¢ METAJUIAMH.

[lonyueHne HEPACTBOPUMBIX
OCHOBAHHUU.

B3aumonerictBue
HEPaCTBOPUMBIXOCHOBAHUI C
KHUCIIOTaMHU.

Paznoxenue runpoxcuaa meau(Il)
IpUHATrPEBAHUH.

Ilpaxmuueckas paboma:

No 6. Pemenne
AKCIIEPUMEHTAIIBHBIX33/1a4 110 TEME
«OCHOBHBIE KJIACCBIHEOPTaHUYECKUX
COCJIMHEHUI.

Boiuucnenua
— M0 YPaBHCHUSIM XUMHUECKUX
peaKiuii

e lcnonp30BaTh Ipu
BBITIOJIHEHUU YYE€OHBIX 3aIaHUM U
B IIPOLIECCE UCCIIEI0BATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPIKAHUS,
CIIPAaBOYHBIE MATEPHAIIBL,
pecypcsl MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C
OIOpoM Ha UH(OpPMALIHIO U3
y4eOHHKA ¥ CTIPaBOYHBIX
MaTepUaJIOB, TPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUHU

Paznen 3. llepnoanuecknii 3axoH u [lepuoanyeckas cucreMa xumuieckux 31emMenToB JI. . Menneneena.
Ctpoenune aToM0oB. XumMn4eckasi CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (15 u)
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Tema 8. Ilepuoanueckuii
3akoH u [lepuognueckas
cucTeMa XUMHYeCKHX
3JIEMEHTOB

J1. 1. MenaeneeBa.
Crpoenue atoma (7 4)

[IepBbI€ MOMBITKH
KJIaCCU(PUKATMUXUMUYECKUX
anemeHToB. [loHdTHE Orpynmnax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIE U
IEJIOYHO3EMETIbHBIE
METaJLJIbI,raJIOT€Hbl, UHEPTHHIE Ta3bl).
DJIEMEHTBI, KOTOPBIE
oOpazyroTaMoTepHbIC OKCUIBI U
TUJPOKCHUJIBI.

[Iepronnyeckuil 3aKOH U
[lepuoauyeckas cucreMa XUMUYECKHUX
anemeHToB [l. 1. MeHnpaeneena.
[Ieproapl, rpyNMbL,IOATPYIIIIHIL.
DOU3UYECKUN CMBICIIIOPSIKOBOTO
HOMEpa AJIEMEHTA, HOMEPOB Iepruoaa U
rpynnbl. Ctpoenue aroMoB. CocTaB
aToMHbIXsiiep. M30TONbI. DNEKTPOHBI.
CTpoeHHesIeKTPOHHBIX 000I0UEK
aTOMOB NEepBbIX20 XUMHUYECKUX
aneMeHTOB [lepruoanueckoi CuCTeMbI
J1. . Menpaeneena.

XapakTepucTuKa XMMHUIECKOTO
AJIEMEHTA M0 €r0 MOJIOKEHHUIO B
ITepunonnueckoiicucreme /1. 1.
MeHneneeBa.3HaueHrE
[Ieproanueckoro 3akoHau
[Teproauyeckoil CUCTEMbI XUMUYECKUX

e PackpsIBaTh CMbICI
MEPUOANYECKOI03aKOHA.

e [loHMMAaTH CylIECTBOBAHHE
MEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHUX DIIEMEHTOB
(M3MeHeHue paguycoB aTOMOB U
AIEKTPOOTPUIIATEILHOCTH )M UX
COEAMHEHUN OT IOJI0KEHHUS
BIIEPUOJUYECKON CUCTEME U
CTPOEHHUSI aTOMA.

e YcTaHaBIMBATh CBA3b
MEK]y TIOJIOKEHHUEM DJIEMEHTA B
MEPUOIMYECKON CUCTEME U
CTPOEHHUEM €ro aroma (CoCTaB U
3apsia siapa, 0011Iee Ynuciio
AIEKTPOHOB U PACIPEACICHUE UX
10 DJIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBars Xapaxkrep
VW3MEHEHUS CBOKMCTB JIEMEHTOB U
UX COCIUHEHUH I10 IPYIIaM 1
nepuonam lleprnoanueckoi
CHUCTEMBI.

e XapakTepu3oBaTh
XUMHYECKHUE FJIEMEHTHI TIEPBBIX
TPEX MEPUOJIOB, KAIUS, KATbIU
10 UX ITOJIOKEHUIO B
Ileproanyeckon cucreme
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AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKH
unpaktuku. /. 1. MenneneeB —
YUYEHBIN,IIEAArOT U TPaXKIaHUH.

JleMoHCTpanun

KopoTkoneprnoanas n
JUTMHHOTIEPUOAHAST (POPMBI
[lepnonyeckoi CUCTEMBIXUMHUYECKHUX
anemenToB [l. 1. MeHaeneena.
O3HakomIIeHHE ¢ 00pa3LamMu
METaJUIOBH HEMETAJIJIOB.

JlaGopaTopHblie n
NMPAKTHYeCKHEePadOThI
JlabopamopHhuwiti onvim:
BzaumopencTBre ruipokcuia MMHKa
CpacTBOpaMu KHUCJOT U LIEJI0UeH

. 1. Menpeneena.

e (CnenoBarh npaBuIamM
0e30macHoOi padoThI B
nabopaTopuu Mpu
MCIIOJb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000pPYAOBaHUS.

e BricTpauBaTh pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii Ha HH(OPMAITHIO U3
y4eOHHKA U CIIPaBOYHBIX
MaTepUalioB, FPaMOTHO
HCIIOJIb30BaTh NU3yYEHHbBIN
MOHSITUMHBIN anmapar Kypca
XUMUHU.

e lcnonp30BaTh pu
BBITIOJTHEHUU YYCOHBIX 3aIaHUIN
TEKCThI yueOHUKa, CIIPAaBOYHbBIC
matepuansl (Ilepuognueckyro
CUCTEMY XMMHUUYECKHUX IJIEMEHTOB
J1. 1. Menneneesa, Tabiuiry
PacTBOPUMOCTHU KUCJIOT,
OCHOBAHHUM M COJIEH B BOJE,
AIEKTPOXUMHUYECKUN
pAIHANPSKEHU METAIIJIOB).

e lcnomnb3oBarth npu
BBITIOJIHEHUU YYE€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIIEIOBATEIBCKON
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JEeATEIbHOCTH Hay4YHO-
HOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPIKAHMS,
CIIPABOYHBIE MaTEPUAJIBL,
pecypcesl MHTEpHETA

Tema 9. Xumuueckasi
CBSI3b.
OxucauTeabHO-
BOCCTAHOBHUTEJILHBIE
peakumnu

(8 4)

DJIEKTPOOTPULIATEIILHOCTD
aTOMOBXUMHUYECKHUX JIEMEHTOB.
Xumuyeckas CBsI3b (MOHHas,

KOBAJICHTHAAIIOJISIPHAA M KOBAJICHTHAA

HenoJssipHas ). CTeneHb OKUCICHUS.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC

peakuuu (OBP). [Iponecchl
OKHCIICHUSIM BOCCTAHOBIICHHSI.
OKuUCIUTENN UBOCCTAHOBUTEIIH.

JlemoHcTpanuu

OKHCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC

peaKIuu: TOpeHue, peaKiuu
Pa3oKEeHUs], COETUHEHUS

e PackpeIBaTh CMbICI
M3y4aEMBbIX TTOHATHH.

e Omnpenensith BUI
XUMHUYECKOH CBSI3U B
COETUHEHUH.

e Omnpenensith CTEIECHb
OKHCIICHUSI XUMHUYECKOTO
arieMeHTa 1o (GopmyJie ero
COCTUHEHMUS.

e  Onpenensitb JIEMEHT
(BemIecTBO) — OKUCIUTEb U
AJIEMEHT (BEILIECTBO) —
BOCCTaHOBUTENb.

e  OOBICHATH CYIIHOCTh
MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHUSI.

e (CocTaBasATh INEKTPOHHBIN
OanaHc ¢ yu€ToM uncia
OTJAHHBIX U MIPUHSTHIX
AJIEKTPOHOB.

e (CoCTaBisITh ypaBHEHHE
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OKHCJIHUTEIILHO-
BOCCTAHOBUTEIBHOU pEeaKIINu.

e lcnonws3oBath npu
BBITIOJTHEHUU YYEOHBIX 3aIaHUI
TEKCThI yueOHHUKa,

®  CIIPaBOYHBIC MaTepHUAJIbI
(IepHOIUYECKYIO CUCTEMY
XUMHUYCCKHUX 3JIEMEHTOB
. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHHUM M COJIEH B BOJE,
BJICKTPOXUMUYECKUH PAJT
HaIpsHKEHUI METaJIOB)
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9KJIACC(2 u B Hepaemnto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIE TEMBI,
PACKpBIBAIOIINAE TAHHBIN
paszael nporpaMmel, U
KOJINYECTBO YacCOB,
OTBOAMMOE Ha UX U3YUYCHUE

OcHOBHOE coepKaHne

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaroIMXCcst

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbable XumMudeckue NoHsATHs (20 4)

IloBTOpEeHue U yrirydJjenune
3HAHUH OCHOBHBIX
pa3zaesnoB

Kypca 8 kiacca

(59)

[lepronnueckuil 3aK0OH.

HepI/IO,Z[I/ILICCKEUICI/ICTCMa XUMHWYICCKHUX

anemenToB /. 1. MeHpaeneena.

CrpoeHne aToMOB. 3aKOHOMEPHOCTH B

W3MEHECHUHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIus, KaJIbIUS U UX COCTMHCHUM B
COOTBETCTBHUH C II0JIOKCHUEM

9JICMCHTOB B HepHOHH‘{eCKOﬁ CHCTCMC

U CTPOCHUEM HX aTOMOB.
Knaccudukanus u HomeHKIaTypa
HEOPTaHUYECKUX BEIIECTB
(MexayHapoHas U TPUBUAIbHASA).
XHUMHUYECKHUE CBOMCTBA BEILICCTB,

OTHOCAIINXCA K Pa3/IMYHbIM KJIaCCaM

HCOPraHU4YCCKUX CO€)1HH€HHI>1, nx

IFCHCTUYCCKAas CBsA3b HCOPIraHNMYCCKUX

BEILECTB.

e XapakTepuzoBaTh
XUMHYECKHUE FJIEMEHTHI IEPBBIX
TPEX MEPUOJIOB, KAIIMS U KAIbIUA
10 MX MOJIOKESHUIO B
[lepnognueckoi cucreme
. . Menpaeneena.

e KrnaccudunupoBaTs U
Ha3bIBaTh HEOPTaHUYECKHUE
BEIIECTBA U3YUYEHHBIX KJIACCOB.

e OmnuceiBaTh 00IINE
XHMHMUYECKHE CBOMCTBA BEIIECCTB
Pa3IMYHBIX KJIACCOB,
MOJTBEPKAATh CBOWCTBA
MIpUMEPAMU MOJIEKYIISIPHBIX

YPAaBHEHUN XUMUYECKUX PEAKLINH.

e OmnpenensitTh BUI
XUMHYECKOU CBSA3U U THUII
KPUCTAUINYECKON PEIIETKU
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CTtpoeHue BelecTBa: BUIBI
XUMHYECKOH CBSI3U U THITBI
KPUCTALTMYECKUX PEIIETOK.
3aBUCHMOCTB CBOMCTB BEIIECTB OT UX
CTPOCHHUSI.

JleMoHCTpanumn

1. Moneny KpUCTAIIIMYECKUX PEIETOK
HEOPTaHUYECKUX BEUIECTB.

2. KopoTtkonepnonnas u
JUTMHHOTIEPUOAHAS. (POPMBI
[Ieprnonyeckoi CUCTEMBI XUMUYECKHUX
sanemenToB Jl. 1. MenaeneeBa

BEILIECTBA.

e [IporHosupoBaTh CBOKCTBA
BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHUS.

e BricTpanBaTh pa3BEpHYTHIE
MMICHMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HH(POPMAITHIO U3
y4eOHHKA U CIIPaBOYHBIX
MaTepPUaIoB, IPAMOTHO
HCIIO0JIb30BaTh U3YYEHHBIN
MOHSTUHHBIN amnrapar Kypca
XUMHH.

e Hcnonws3oBath npu
BBITIOJTHEHUH YYEOHBIX 3aJaHul 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MOIYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO COAEPKAHNUS,
CIIPaBOYHbBIE MATEPUAIIBI,
pecypcbl UHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHMHMYECKHX peakuui
(4 1)

Kiaccudukanys XUMHYIECKUX PeaKIIuit
M0 Pa3JIMYHBIM MpHU3HAKaM (110 YHUCILYy U
COCTaBY yYaCTBYIOIIUX B PEAKIIMU
BEILIECTB, MO TETUIOBOMY (D (EKTYy, 1o
W3MEHCHHIO CTETICHEH OKHMCJICHUS
XUMHYECKHUX DJIEMEHTOB, I10
00paTUMOCTH, 1O YYACTHUIO

e PackpsIiBaTh CMBICH
M3y4aeMBbIX ITOHATUHN U
MIPUMEHSTh 3TU NOHATHS TIPH
OIIMCAHUU CBOMCTB BEILECTB U UX
[IpEBPALICHUM.

e Kiaccuguuuponatb
XUMHUYECKUEPEAKIIUU 110
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Karanusaropa).JK30- U
HAOTEPMUYECKHE

peaKIK, TEPMOXUMHUUECKUE
ypaBHeHus1. [ToHsiTue 0 cKopocTH
XAMUYECKOU pEeaKIInu.

[TonsiTE O TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [lonsarue 00
00paTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakiusx. [lonsarue o
XUMHYECKOM paBHOBecHHU. DakTopHl,
BIIUSIIOIINE Ha CKOPOCTh XUMHUYECKOU
peaKkuuu U MOJI0KEHHE XUMUUECKOTO
paBHOBECHS.
OKHCANTENEHO-BOCCTAHOBUTEIIbHBIE
peakiuu (3JIEKTPOHHBIN OaslaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM
peaKIum).

JleMoHCcTpauumn

1. 3aBHCUMOCTH CKOPOCTH XUMUYECKOU
peaKkLMK OT pa3IMYHbIX (PAKTOPOB.

2. Bo3aelicTBre Katain3aTtopa Ha
CKOPOCTh XMMUYECKOMN peaKInu.

3. [Ipumepsl HEOOPATUMBIX U
00OpaTUMBIX peaKLU.

4. CMmelieHnue paBHOBECHSI XUMUYECKOM
pEeaKLuH.

Pa3IMYHBIM IIPU3HAKAM.

e VYcraHaBIMBaTh
3aBUCHMOCTb CKOPOCTH
XUMHYECKOU pEaKIUU OT
pa3InyYHBIX (aKTOPOB.

e [Iporno3upoBaTh
BO3MO>KHOCTH IIPOTEKAHUS
XUMHUYECKUX MPEBPALCHUN B
Pa3JIMYHBIX YCIOBUSIX.

e  OmnpenensiTe OKUCIUTEIND U
BoccTaHoBuTenb B OBP.

e CocCTaBaATh IIEKTPOHHBIN
OaJlaHC peakLuu.

e [Ipou3BOANTH BEIYUCICHUS
110 XMMUYECKUM YPaBHEHUSM.

e BricTpauBath pa3BEpHYTHIE
ITACbMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HH(pOpPMAITHIO U3
y4eOHHKa U CIPAaBOYHBIX
MaTepUaJioB, FPAMOTHO
HCIIO0JIB30BaTh U3y4YEHHBIN
MOHATUMHBIN ammapar Kypca
XUMUH.

e lcnonws3oBath npu
BBITIOJTHEHUH YUYE€OHBIX 3aJJaHUM U
B IIPOLIECCE UCCIIE0BATEIBCKON
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Buviuucnenua

— KOJIMYECTBa BEIIECTBA, 00bEMA U
MaccChl peareHTOB WJIU IIPOJIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEAKIIUMA

JEeATEIbHOCTH Hay4YHO-
HOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPIKAHMS,
CIIPABOYHBIE MaTEPUAJIBL,
pecypcesl MHTEpHETA

Tema 2.
DJIeKTPOJIUTHYECKAS
AMCCOIMALHS.
XuMHYecKHe
peakunu B pacTBopax

(8 1)

Teopus dNEKTPONTUTHIECKON
JVCCOLUHALMH. DIEKTPOIUTHI U
HE3JICKTPOJIUTHI.

Katuonsl, annoHnsl. MexaHu3m
JIACCOLIMALINY BEIIECTB C Pa3IUYHBIMU
BHUJIAMU XUMUYECKOU CBSI3H.
Crenenpauccounanuu. CUIIbHBIE U
CJ1a0BbICAIICKTPOIIUTHI.

Peakiiuu noHHOTO OOMEHA, YCIOBUS
uxIporekanus. MoHHbIE
YPaBHEHUSIPEAKIIUH.

XHUMHYECKHE CBOMCTBA KUCIIOT,
OCHOBAHUU U COJIEH B CBETE
MpEeACTaBICHUM 003JIEKTPOTUTHIECKON
nuccormanuu. CpenapactBopa.
[ToHsATHE O TUIPOIU3E COJIEH.
KauecTBeHHbIEC peaklMy Ha KATUOHBIN
AHUOHBI.

e PackpeIBaTh CMbICI
M3y4aeMbIX MTOHSATUM, a TAKKE
CMBICJI TEOPUHU
ANEKTPOJIUTUUECKON
JIACCOLUALINY.

o OOBACHATH MPUUUHBI
AIIEKTPONPOBOIHOCTH BOJIHBIX
pacTBOPOB.

e CocraBnsaTh ypaBHEHHS
JIMCCOIUAIINY KUCIIOT, IIeJI0UeH 1
COJIEH, TTOJIHBIE U COKPAIIEHHBIE
MOHHBIE YPABHEHUSI XUMUYECKHUX
peakIuii HOHHOTO OOMEHa.

e [Lmanuposats u
OCYILECTBIISITh HA MTPAKTUKE
XUMHYECKUE IKCTICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
0e3omacHOM paboTHI B
Jaboparopuu npu
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JdeMoHCcTpaMu

DJIeKTpUUECcKasi IPOBOIUMOCTh
pPacTBOPOB BEIIECTB; ABMKEHNE HOHOB
B DJICKTPUUYECKOM IIOJIE.

OMbIThI, WIITIOCTPUPYIOIINE MPU3HAKI

IPOTEKaHUS peaKIMi HOHHOTO OOMEHa.

OMNBITHI 110 ONIPEEITICHUIO CPEIBI B
pacTBopax coJyier (XJIopHuaa HaTpus,
KapOoHaTa HAaTpusl, XJIOpUJia LINHKA).

JlabopaTopHble 1
NMPAKTHYECKHEePadOTHI
Jlabopamopnuwiii onvim:

Peakiiun nonHoro oobmMeHa B pacTBopax
ANEKTPOJUTOB: cynbdara menu(ll)u
ménoyn, kapOoHaTa HATPUS U COJITHOU
KHUCJIOTHI, peaKlysl HEUTpaIu3aun
MEXKTy TUAPOKCHUIOM KaJIusl U COJISTHOM
KHUCJIOTOM.

Ilpaxmuueckas paboma:
Ne 1. Pemnenue
AKCIIEPUMEHTAIIBHBIX33/1a4 10 TEME.

Boiuucnenua
— 110 YPaBHEHUSAM XUMHYECKHUX
peakuuii

WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

e [Ipou3BOANUTH BEIYUCICHUS
10 XMMUYECKUM yPaBHEHHUSIM.

e BricTpanBaTh pa3BEpHYTHIE
IIACHbMEHHBIE U YCTHBIE OTBETHI C
OTNOpO¥ HauH(OPMAIIHIO U3
yueOHUKa U CIPAaBOYHbIX
MaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3y4YECHHBIN
MOHSTUHHBIN amnrapar Kypca
XUMHH.

e lcnonbp30BaTh Npu
BBITIOJIHEHUH Y4€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
IIONYJIAPHYIO JINTEPATYPY
XUMHYECKOT'0 COJIEPIKAHHUS,
CIIPAaBOYHBIE MaTEPHAIIbL,
pecypcbl UHTEpHETA
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Pasznen 2. HemeTrayuibl U ux coeqnnenus (24 )

Tema 3. O0mas
XapaKkTepucTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl. I'anorensl
(4 1)

OO01mast XxapaKTepUCTHKA TaJIOT€HOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB
ATUXAJIEMEHTOB, XapaKTEPHBIE JJIsI
HUXCTENEeHU okucieHus. CTpoeHue
uduznueckue CBOMCTBA MPOCTHIX
BEIIIECTB — raJIOTCHOB.
XUMHUYECKUECBOWCTBA HA IPUMEPE
xJjiopa (B3auMOJICHCTBHE C METaJIaMH,
HeMeTaJlJIaMH, IIIeJI0YaMu ).
XnopoBonopo. CoJIIHasKUCIIOTA,
XUMHUYECKUE CBOWMCTBA,NIOTYYEHHUE,
npuMeHeHue. KauecTBeHHbIE peakiuu
Ha rajoreHU/1-UOHBI.

JleicTBrE XJI0pa U XJIOPOBOAOPOAA
HAaOPTraHU3M YeJIOBEKa.
Baxxnenmmexnopuasl 1 ux
Hax0XJICHUE B MPUPOJIE.

JdemoHcTpanuu
Buneomarepualibl: raloreHsl 1 UX
COCTUHEHMS.

OO6pasipl XJIOPUIOB.

JlaGopaTopHblie n
NPaAKTHYECKUEPAOOTHI
JlabopamopHhuwiti onvim:

e OOBICHATH 00IIME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HEMETAJIOB U UX
COEMHEHNH B IPENIEIax MaJIbIX
MEPUOO0B U TJIABHBIX MOATPYIIII
[Tepronnyeckoil CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB C YYETOM
CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh
bu3nYecKue 1 XUMHUECKHE
CBOMCTBA MPOCTHIX BEIIECTB
raJIOr€HOB (Ha MpUMEpE XJI0pa) U
CJIO’KHBIX BEIECTB
(xJmopoBOIOpOIA, XJIOpHU/IA
HATpHsl), CIIOCOOBI UX MOJTYYEHUS,
MPUMEHEHHUE U 3HAUYCHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA.

e OmnpenensiTh raJIoreHu1I-
HOHBI B PaCTBOPE.

e [Lmanuposats u
OCYILECTBIISITh HA MTPAKTUKE
XUMHYECKUE IKCTICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pe3yJibTaTam
HKCIIEPUMEHTA.

e (CrnenoBarh NpaBUIIaM
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Pacnio3zHaBaHue XJI0pHUa-MOHOB.
Ilpaxmuueckas paboma:

Ne 2. ITonyuenue consiHoi
KHUCJIOTBL,U3YUYECHUE €€ CBOMCTB.

Buviuucnenun

— I10 YPaBHCHUSAM XUMHYECKUX
peaKIuii, eCIIu OJIUH U3 PEarcHTOB JIaH
BU30OBITKE;

— 00BEMOB Ta30B 110
YpaBHEHUIOPEAKIIMH Ha OCHOBE 3aKOHA
00BEMHBIXOTHOIIIEHUH T'a30B

0e3omacHol paboThHI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

e BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HH(POpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUajioB, FPaMOTHO
MCIIOJIb30BaTh N3yYEHHbIN
MOHATUMHBIN armapar Kypca
XUMUHU.

e lcnonws3oBath npu
BBITIOJIHEHUH Y4€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JIEATEIIBHOCTH

® HAYYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUUYECKOTO
coJlep KaHusl, CIIPaBOYHBIE
Marepualibl, pecypchl IHTepHeTa

Tema 4. O0mas
XapPaKTepUCTUKA
XHMHUYECKHUX 3JIEMEHTOB
VIA-rpynnsl.

Cepa u eécoenuHeHust

(5 4)

OO01mast xapakTepuCTHKa
aneMeHToBVIA-rpynmnel. OcoOeHHOCTH
CTPOEHHUSATOMOB ITHX 3JIEMEHTOB,
XapaKTEPHbIEJIS] HUX CTENEHU
okucienusi. Ctpoenuen pusnyeckue
CBOMCTBA MIPOCTHIXBELIECTB —
KHCJIOpOJ1a ¥ CEpPhl. AJUIOTPOIIHBIE

e OObscHATH O0ITHE
3aKOHOMEPHOCTH B U3MEHECHHUU
CBOMCTB 3JIEMEHTOB VIA-rpynmnbl
Y UX COCIMHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

e XapakTepu3oBaThb
(bu3NYeCcKue M XUMHIECKHE
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MOU(DUKAIIUHA KUCTIOPOIA U CEPBI.
XUMHUYECKHUE CBOMCTBA CEPBHI.
CepoBo10po/1, CTpOCHHE, (PU3UIECKUEC
Y XUMHUYECKHE CBOMCTBA. OKCHUIBI
CEpBIKAK MPEICTABUTEIN KUCIOTHBIX
okcuaoB. CepHast KUCITOTA,
(bu3nYeCcKren XUMUYECKUE CBOMCTBA
(oO1ue KakmpeacTaBuTeNs Kiiacca
KHUCJIOT U crieniuuyeckue),
MIPUMEHEHHUE.

XHUMUYECKHUE PEAKLINAH, JIEKAITUE B
OCHOBE ITPOMBIIIIJICHHOT'O CTI0co0a
MOJY4YEHHUS CEPHON KUCIIOTHI.
Amnmnapatbl UIIPOTEKAIOIINE B HUX
MIPOIIECCHI (Ha MpUMEPE MPOM3BOICTBA
CEPHOU KUCIIOTHI).

Couu cepHO#l KUCIIOTHI,
KaueCTBEHHAsIpeaKkIus Ha CyJibQat-
HOH.

Haxoxnenue cepol 1 €€ COEIUHEHUIB
npupoae. XMMUUYECKOE 3arpsi3HEHNE
OKPYKAIOIIEU CPEbI
COCTMHEHUSAMUCEPHI (KUCIOTHBIC
JIOXKIU, 3aTPSI3HEHUEBO3/1yXa U
BOJIOEMOB), CITOCOOBI
EronpeaoTBPALLCHHUS.

CBOMCTBa MPOCTOT0 BEIIECTBA
CepbI U €€ COCTMHECHUI
(cepoBOAOPOIAa, OKCUIOB CEPHI,
CEpPHOM KUCIIOTHI, CYIh(})ATOR),
CHOCOOBI UX IPUPOAE U KU3HU
YeJIOBEKa.

e Onpenensate HaIU4YME
CyJib(paT-uOHOB B PaCTBOPE.

e  OOBICHATH CYIIHOCTh
HKOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C TIEPEPabOTKOM
COEMHEHUH CEPHI.

e [Lmanuposats u
OCYUIECTBJISITh HA MPAKTUKE
XUMHUYECKHE IKCIICPUMEHTHI,

e [IpoBoauTh HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTam
HKCIIEPUMEHTA.

e (Crnenosarb NpaBuiIaM
0e3omacHoi paboThI B
nabopaTopuu Mpu
WCIIOJB30BaHUN XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipon3BOANUTH BEIYUCIICHUS
M0 XUMUYECKUM YPaBHEHUSM.

e lcnonbp30BaTh pu
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JdeMoHCcTpaIMuA

Komnekuu (Bugeomarepuabl): cepau
€€ coeUHEHUSI.

OOyrimBaHue caxapa noj
JNEWCTBUEMKOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTHI.

JlabopaTopHbIe U IPaKTHYECKHE
padoThI

JlabopamopHvie onvimol:
Oo6napy:xeHue cynbhaT-uoHOB.
BaumopeiicTBue pa3daBieHHON
CEPHOMKUCIIOTHI C IIUHKOM.

Buviuucnenusn

— 110 YPaBHEHUAM XUMHUUYECKHUX
peaKuuii;

— MAacCOBOM JIOJIA BbIXOJA MPOJIYKTa
peaKuuun

BBITIOJIHEHUU YYE€OHBIX 3aIaHUM
TEKCThl yueOHUKa, CIIPAaBOYHbBIC
matepuainsl (Ilepuognueckyro
CUCTEMY XUMHUYECKUX
anemenToB/l. 1. MeHeneena,
Ta0JIUIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUI M COJICHB BOJIC,
AIEKTPOXUMUYECKUN PsIT
HaIpsHKEHUN METAIIIOB).

e lcnonp30BaTh pu
BBITIOJIHEHUH YYE€OHBIX 3aJaHUI U
B MPOLIECCE UCCIIEN0BATEIbCKOU
JIEATEeIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTOCOAEPIKAHMUS,
CIIPaBOYHBIE MaTEPHUAIIBL,PECYPCHI
HNutepHera

Tema 5. O0mas
XapaKTepuCTUKA
XHMHYECKHX 3JIeMEHTOB
VA-rpynnsi. A3ot,pocgop
U MX COeMHEHMSI

(7 1)

OO6m1as xapaKTepucTUKa
anemeHToBVA-Tpymiibl. OcoOeHHOCTH
CTPOEHHUSATOMOB ITHX JJICMEHTOB,
XapaKTEPHBICJISI HUX CTEMEHU
OKHUCJICHHUSI.

A30T, pacnipoCTpaHEHUE B

npupoe, pu3nIecKre U XUMUIECKUE

e OOBICHATH 00IIME
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB V A-TpyIIIIbI
U UX COEUHEHUHN C YYETOM
CTPOEHUS UX aTOMOB.

e XapakTepusoBaTh
(bu3NYECKUEe U XUMUYECKHUE
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CBOWCTBA.

KpyroBopot a3ora B npupoze.
AMMHak, ero pusnvecKkue u
XUMUYECKUE CBOMCTBA, MOJyYCHUE U
npuMenenue. Coam aMMOHUSI, UX
(dbu3nYeCcKren XMMUYECKIE CBOMCTRA,
MIPUMEHEHHUE.

KauecTBeHHas peakuus Ha
MOHBIAMMOHHUSI.

A3OTHast KUCOTA, €€ PU3HNUECKUEN
XHMHYECKHE CBOMCTBA (00IIHe
KaKIIPEICTaBUTENS KIIacCa KUCTIOT
ucrnenuduyueckue).
Hcnonb30BaHUEHUTPATOB U COJIEN
aMMOHHSI B KQU€CTBEMUHEPATIbHBIX
ya00pEHHUH.

XUMHUYECKOE 3arpsI3HEHNE
OKPYKaIOIIEN Cpelibl COCTUHEHUSAMU
a30Ta(KUCJIOTHBIC JTOXKIH, 3arPsI3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, AIOTPOIHbIE
Moaudukauurudocdopa, GpuznuecKue u
XAMUYECKUECBOKCTBA.

Oxcup docdhopa(V) u
dbochopHasgkucioTa, PU3NICCKHUE U
XAMHUYECKUECBOMCTBA, IOJYYCHUE.
KauectBennaspeaxius Ha pocdat-

CBOMCTBA MPOCTHIX BEIIECTB a30Ta
u pocdopa U UX coeqMHESHUM
(ammmaka, coyeii aMMOHHSI,
a30THOM KHCJIOTBI, HUTPATOB,
okcuna ¢ochopa(V) u
dbochopHoit kucnotel, pocdaros),
CHOCOOBI X MOJIYYEHHS,
MPUMEHEHUE U 3HAYCHUE B
MIPUPOJIC ¥ )KU3HU YeTIOBEKA.

e OmnpenensiTb HOHBI
aMMOHUS U GocdaT-UOHbI B
pacTBope.

e  OOBSACHATH CYIIHOCTD
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C
HaX0>KJICHUEMCOEIUHECHUN a30Ta
u ocdopa B okpyxarorieit
cpere.

e [Inanuposarth u
OCYIIECTBJISAThH Ha TIPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHMUS, IeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
AKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
0e3omacHoi paboThI B
naboparopuu mpu
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VOHBI.
Hcnons3oBanue pocdaTon B
KaueCTBEeMHUHEPATbHBIX YI00PEHU.
3arps3HeHUENPUPOTHBIX BOJTOEMOB
docdaramu.

JleMoHCTpanumn

Komnexkmuu: dochop u ux
coeqnHeHnA.B3anmoielicteue
KOHIEHTPUPOBAHHOMA30THOW KHCIIOTHI
C MEBIO.

JlaGopaTopHblie n
NMPAKTHYeCKHEePA0OTHI
JlabopamopHvie onvimol:

1. B3aumoneiictBue coneil aMMOHHMSIC
IETT0YBIO.

2. O3HaKkoOMJIEHHUE C 00pa3aMu
a30THBIXU (HOChHOPHBIX YI0OpEHUH.
llpakmuueckas paboma:

Ne 3. ITonryuenne ammuaka, U3ydeHue
€ro CBONCTB.

Boiuucnenua
— M0 YPaBHCHUSIM XUMHUECKUX
peaKiuii

WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

e [Ipou3BOANTH BEIYUCICHUS
10 XUMUYECKUM YPaBHEHUSIM.

e lcnonp30BaTh pu
BBINIOJIHEHUH YYE€OHBIX 3aJaHHI
TEKCThl yueOHUKA,CTIPABOYHbBIC
MaTepuabl (IEPUOINIECKYIO
CUCTEMY XMMUYECKHUX JIEMEHTOB
. 1. Menneneena, Tabauiry
PacTBOPUMOCTH KHCJIIOT,
OCHOBAHHUM M COJIEeH BBOJIE,
ANEKTPOXUMUYECKUH PSILL
HaIpsHKEHUN METaIIOB).

e lcnonp30BaTh pu
BBITIOJIHEHUH Y4€OHBIX 3aJaHUI U
B MPOLIECCE UCCIIEN0BATEIbCKOU
JEeATeIIbHOCTUHAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEPKAHMS,
CIIPaBOYHBIE MaTEPHUAIIbI,
pecypcbl UHTEpHETA

Tema 6. Oomas
XapaKkTepucTUKA

Yraepon, amoTpOonHbIe
Moau(pUKaIMK, PaCIPOCTPAHEHHE B

) OO0BsCHATH 001IHE
3aKOHOMEPHOCTH B N3MCHCHHUH
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XHMHMYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa u KpeMHUH U
HXCOCTUHCHUSA

(8 1)

npupoje,pu3nuecKre U XUuMUYECKUE
CBOMCTBA.

Ancopbrusi. Kpyropopot yriaepoaan
MIPUPOJIE.

Oxcunpl yriieponaa, ux Gu3ndecKuen
XUMHUYECKHE CBOMCTBA, UX JICUCTBHEHA
JKUBBIC OPTaHU3MBbI, TOJTyUYCHUEU
IIPUMEHEHHUE. DKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(IV); runores3a riiodaibHOTO
MOTEIJICHUS KIIMMaTa; MapHUKOBBIN

s dekr.

VYrojpHas KMCIIOTa U €€ COJIH,
UX(U3NUECKUE U XUMUYECKHE
CBOICTBA,

MOJyYE€HHE U IPUMEHEHHUE.
KauectBenHas peakiusi Ha KapOOHAT-
HOHBI.

Hcnonb3zoBanue kKapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIICHHOCTH,
CEJIbCKOM XO35IMCTBE.
[lepBoHayvanbHBIC TOHATHS 00
OpraHWYeCKHUX BEIIECTBAX KaK O
COEIMHEHUSIXYTIIEpO/ia: 0COOCHHOCTH
cocraBa uctpoenus. llonartue o
OMOJIOTMYECKUBAXKHBIX BEIIECTBAX:
KUpax, OeKax,yraeBoiax.

CBOMCTB 3J1IeMeHTOB [V A-Tpynmsl
Y UX COCJIMHEHUH C YUETOM
CTPOEHUS UX aTOMOB.

o XapakTepu3oBaTh
(bU3UYECKUEe M XUMHUCCKHE
CBOWCTBA MPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX
coeIMHEHU (OKCHUJIOB YIJIEpO/Ia,
YTOJIBHOM KUCIOTHI, KapOOHATOB,
OKCHJAa KPEMHUsI, KDEMHUEBOU
KHUCJIOTBI, CUJIMKATOB), CIIOCOOBI
UX IOJy4YE€HUsl, IPUMEHEHUE U
3HAYEHHE B IIPUPOJE U KU3HU
YEJI0BEKa.

o Omnpenensatb kapOOHAT- U
CUJIMKAT-UOHBI B PACTBOPE.
o OOBICHATH CYIIHOCTh

HKOJIOTUYECKUX MPOOIIEeM,
CBSI3aHHBIX C HAXO0XJICHUEM
YIJIEKUCIIOTO T'a3a B OKPYXKAIOIIEH
cpene.

. NnmroctpupoBarh
B3aMMOCBSI3b HEOPTAaHUUECKUX
COEMHEHUH yIJIEpOJia U
OpraHUYECKUX BEIIECTB.

° [LmanupoBats u
OCYILECTBIISITh HAIPAKTUKE
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MarepuanbHoe
€IMHCTBOOPTaHUYECKUX U
HEOPTraHUYECKUXCOCTUHEHHM.
Kpemnuii, ero pusnveckue u
XUMHUYECKUE CBOWMCTBA, IOJIyYEHUE U
MPUMEHEHHE B AJICKTPOHUKE.
CoenvHeHNs] KpEMHHUS B IIPUPO/IE.
OO6uue npeacTaBiaeHus 00
okcunekpemuusa(I1V) u kpemuueBoit
KHUCJIOTE.

CuMKaThl, UX UCTOJIb30BAHUE B
OBITY,MEIUIIMHE, TPOMBIITUICHHOCTH.
Baxueiiume cTpouTeIbHbIE
MaTepualibl:KepamMuKa, CTEKJIO,
LIEMEHT, OCTOH,KEJIE300€TOH.
[TpoGiembr
0€30MacHOrOMCIIOJIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B
MMOBCEIHEBHOM KU3HU.

JdemMoHcTpanuu

Moaenu KpucTamimyecKux
peméTokanmasa, rpadura, MOJIEKYJIbI
dbymiepeHna.

AnicopOrust pacTBOPEHHBIX
BEIIIECTBAKTUBUPOBAHHBIM YTJIEM.
IIpoTuBoras.

XUMHUYECKUE IKCIIEPUMEHTHI,
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CnenoBaTh npaBuiIam
0e30omacHoi padoThI B
nabopaTopuu Mpu
UCIIOJB30BaHUN XUMUUYECKOM
MOCY/Ibl U 000pYAOBaHUS.

o Hcnonb3oBath mpu
BBITIOJIHCHUNYYEOHBIX 3a7jaHUI
TEKCThl yueOHUKA,CTIPABOYHbBIC
martepuaisl (Ilepuognueckyro
CUCTEMY XUMHUYECKHUX
anemenToB/l. 1. MeHpeneena,
TaOJIUILy paCTBOPUMOCTH KUCIIOT,
OCHOBAHUM U COJICH B BOJIC,
AJIEKTPOXUMHUYECKUN PsIT
HaIpPsHKEHUN METaIIOB).

o Hcnonb3oBath npu
BBITIOJITHCHUH YI€OHBIX 3aJaHUI U
B MPOILIECCE UCCIIEA0BATEIbCKOU
NeSATeTbHOCTH HayYHO-
MOMYJISIPHYIO
JUTEPATYPYXUMHUUECKOTO
COJICp>KaHMsl, CIPaBOYHBIC
Martepuaibl, pecypcbl MHTepHeTa
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BI/IILCOMaTCpI/IaJIBI: CHJIMKaTHasA
IMPOMBIINIJIICHHOCTD.

MOI[CJ'II/I MOJICKYJ OPTaHUYCCKHUX
BCIICCTB.

JlabopaTopHbie U IpaKTHYECKHE
padoThI

JlabopamopHhuwiii onvim:
KauecTBeHHas peakiuus Ha KapOOHAaT-
WOH.

Ilpaxmuueckue pabomoi:

Ne 4. TTonyueHue yriaekuciaoro rasa.
KauectBenHas peakiusi Ha KapOOHAT-
WOH.

Ne 5. Pemienue
AKCIEPUMEHTAIIbHBIX33/1a4 110 TEME
«Hemertamby.

Boiuucnenun

— 10 YPaBHCHUSIM XUMHUECKUX
peaxuuii, eCIM OAUH U3 PEareHTOB JaH
B BUJICBOJIHOTO PACTBOPA C U3BECTHOU
MaccoBOMoJIeH

Pa3znea 3. MeTtauibl U ux coequnenus (20 u)

Tema 7. O01Me CBOMCTBA

METaJLJIOB
(41

OO01mast xapaKTepuCTHKa
XUMUYECKUXIIEMEHTOB — METAJIOB
HA OCHOBAHHMHHX TOJIOKEHUS B
[lepuonnueckoricucTeMe XUMUIECKAX

. PackpsiBaTh cMbICH
M3Yy4aeMbIX ITOHATHU U
IIPUMEHATHITH NOHATUS TIPU
ONMCAHUM CBOMCTB BEIIECTB U UX

52




anemeHToB Jl. 1. Menaeneera u
CTPOEHHS AaTOMOB.

CrtpoeHne MeTaJlIoB.
MerannuyeckascBs3b U
METaJUIMYECKask KPUCTAIINYECKas
peméTKa. DIEKTPOXUMUYECKUNPAL
HaIpspKeHUU MeTauioB. OU3nyeckue u
XAMHUYECKUE CBOMCTBA METAJLIOB.
OO01ue crocoObl MOTyYEHHUS
METaJIOB.

[ToHsiTHE O KOPPO3UU METAIIOB
HMOCHOBHBIE CITOCOOBI 3aITUTHI OT
Koppo3un. CruiaBsl (CTasb, YyTYH,
JIOpPATIOMUHUN, OpOH3a), UX
pUMEHEHUE B OBITY
UIIPOMBILLIEHHOCTH.
JlemoHcTpanuu

O3HakomileHHE ¢ 00pa3liaMi METAJLIOB
WCIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU.

Monenu KpucTauIn4eCcKux
PEIETOKMETAIIIIOB.
Buneomarepuaisl: KOppo3us
METaJJIOB.

JlabopatopHble u
NPaAKTHYECKUEPAOOTHI

MPEBPAILICHUMN.

° OO0BICHATE 00IIHE
3aKOHOMEPHOCTH B N3MEHEHUH
CBOMCTB 3JIEMEHTOB-METAJIIIOB U
UX COCIMHEHUH C yYETOM
CTPOEHMS UX aTOMOB.

o XapakTepu3oBaTh
CTPOEHHE METAJJIOB, 001LIMe
¢buznyecKrue 1 XuMHUYECKHUE
CBOMCTBA METAJLIOB.

o XapakTepu3oBaTh 00IIHe
CIOCOOBI MOTYYEHUSI METAJIOB.
o CnenoBaTh npaBuiiam

0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCITIOJIb30BAaHUU XUMHYECKOM
MOCY/IbI U 000PYI0BAHUSI.

o IIpon3BOAUTH BEIYUCIICHUS
10 XUMUYECKUM YPaBHEHUSIM.
o Hcnons3oBath npu

BBITIOJTHEHUU YYCOHBIX 3aIaHUN
TEKCThI yueOHUKA, CIPAaBOYHBIC
Marepuaibl (ITepuoanueckyto
CUCTEMY XMMHUUYECKHUX IJIEMEHTOB
J1. 1. Menneneesa, Tabiuiry
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHHUM M COJIEH B BOJE,
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JlabopamopHvie onvimol:
O3HakomileHHE ¢ 00pa3amMu
CIUTABOBMETAIJIOB.

3aBUCHUMOCTb CKOPOCTH
peaKIUUMETAIUIA C KUCIOTOU OT
MPUPOIbIMETAILIIA.

Boiuucnenun

— 110 YPAaBHCHUSIM XUMHUUYECKUX
peakiui, eciu OJIMH U3 PEarcHTOB
COJICPKUTIIPUMECH

AJIEKTPOXUMHUYECKUN PsilT
HaIpsHKCHUN METasioB).

o Hcnons3oBaTh npu
BBITIOJTHEHUH YYEOHBIX 3aJJaHUl U
B MPOILIECCE UCCIEA0BATEIbCKON
JIESITETbHOCTH HAYYHO-
MIOMYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO COAEPKAHMUS,
CIIPABOYHBIC MATEPHUAIIBI,
pecypcol MHTEpHETA

Tema 8. Ba:kHeitiue

MEeTAJJIBI U UX COeTUHEHHS
(16 1)

[lenounsie metaiubl. [lonoxeHue
Bllepuonuueckon cucreme
XAMHUYECKUX JJIEMEHTOB

. . MenaeneeBa, CTpOEHUEATOMOB.
Haxoxnenue B npupoe.

DU3NYECKNE U XUMUYECKNE
CBOMCTBa(Ha MpUMepe HATPUS U
kayiust). OKCUJIBIU THAPOKCUIBI HATPUSI
u kanus. [[pyuMeHeHune 1menouHbIX
METaJJIOB U UXCOCAUHCHUM.
[I{enoyHO3eMeENIbHBIE METAILIIBI
MAarHuiu KajablHi, CTPOEHHUE AaTOMOB.
[Tonoxenune B [lepuonnueckoit
CHUCTEME XMMHUYECKUX JIEMEHTOB

. 1. Menpaeneena.

Haxoxnenue B npupone. Gusnyeckue
MXAMHUYECKUE CBOMCTBA.

o OOBsICHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB 3JICMEHTOB-METAJIJIOB B
IpyINax U UX COCAUHEHUN C
Y4ETOM CTPOCHUS UX aTOMOB.

o XapakTepu3oBaTh
(bU3NYECKUE U XUMUUICCKHE
CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COCMHEHUU
(OKCHIOB, TUAPOKCHJIOB, COJIEH),
CHOCOOBI X MOJTyYEHUS,
MIPUMEHECHHUE U 3HAYCHHE B
MIPUPOJIC U )KU3HU YEJIOBEKA.

° Pacnio3HaBaTh ¢ OMOIIBIO
Ka4eCTBEHHBIX PEaKIIMI HOHBI
METaJIJIOB (MarHus, aJlOMUHUSA,
IMHKA, KeJe3a, MeJIN).
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Baxuenmuecoe IMHEHNUS KaJIbIIHS
(oxcun, ruapokcu, coau). KECTKOCTh
BOJIbI M CLIOCOOBIEE

ycTpaneHusd. Antomununil. [TonoxxeHnue B
[Iepronnyeckoil CUCTEME XUMHUYECKHUX
sanemenToB [l. 1. Menaeneena,
ctpoenue atoma.Haxoxienue B
npupoze. Pru3nyecKkue NXUMUIECKUE
cBoiicTBa. AM(DOTEpHBIECBOWCTBA
okcuaa u ruapokcuaa. Kemeso.
[Tonoxenue B [lepuoanyeckoicucreme
XUMHYECKHUX DJIEMEHTOB

. . MenneneeBa, CTpoeHUE
aroma.Haxoxxnenue B mpupoje.
DU3NYECKUE U XUMUYECKHUE CBOMCTRA.
OKCHIBI, TUIPOKCHUIBI U COJIU
xene3a(ll)u xemneza(Ill).

JdemMoHcTpanuu

BzaumopenicTBre HaTpus C BOJOU.
OkpamBaHue MIaMeHH HOHAMHU
Hatpusiu Kanusa.OKpalnBaHUe
TUIaMeHU
HoHaMUKaIbIMA.B3anmoaencraue
OKCHJIa KaJIbLIMS
cBOofOM.Bruieomarepruaisl: ropeHue
JKeJie3a BKUCJIOPOJIE U XJIOPE.

° [LmanupoBats u
OCYUIIECTBJISAThH Ha MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOICHHUS, J1€TIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CnemoBath npaBuiam
0e3omacHoOi paboThI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMHUYECKOM
HOCyZbl U 000PYyI0OBaHUS.

o IIpon3BOAUTH BEIYUCIICHUS
10 XMMUYECKUM YPaBHEHUSIM.
o BricTpanBaTh pa3BEPHYTHIE

MMCbMEHHBIE U YCTHBIE OTBETHI C
OTOpoi Ha HH(OPMAITHIO U3
y4eOHHKA U CTIPaBOYHBIX
MaTepHaioB, IPaMOTHO
WCITIOJIH30BATh N3YYCHHBIN
MOHSITUMHBINA anrapar Kypca
XUMUH.

o Hcnonb3oBath npu
BBITIOJITHCHUH YICOHBIX 3aJaHUH 1
B IIPOLIECCE UCCIIEI0BATENbCKOMN
NeSATeTbHOCTH HayYHO-
MOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEpKaHUs,
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JlaGopaTopHble M IpaKTHYeCKHe
padoThI

JlabopamopHhvie onvimoi.:
O3HakoMIIeHHE ¢ 00pa3amMu
AJJFOMUHUSH €T0 CINIaBOB.
AmMdoTepHbIe cBOMCTBa
ruapokcugaantoMunus. KauecTBeHHbIC
peaKIMy Ha UOHBIKENEe3a.
Ilpaxmuueckue pabomoi:

Ne 6. XKEcTkoCcTh BOABI 1 METOEI
e€yCTpaHEeHUs.

Ne 7. Pemienue
AKCIIEPUMEHTAJIBHBIX3a/1a4 110 TEME
«MeTaniby.

Buviuucnenua

— I10 YPaBHEHUSAM XUMHUUYECKHUX
peakIuii, eciiu OJNH U3 PEareHTOB JaH
BU30BITKE U COACPIKUT MPUMECH;
— MAacCCOBOM JOJIU BBIXOJa
POyKTapeaKInu

CIIPABOYHBIE MaTEpUAJIbI,
pecypchl MHTepHeTa

Pasznen 4. Xumusi u okpy:kamomas cpeaa (3 )

Tema 9. BemiecTtBa n
Marepu-
AJIbI B JKU3HHU YeJI0BEeKa

(3 9)

HoBbie MaTepuanbl U TEXHOJIOTHH.
BemecrBa u matepuansl B
MMOBCEIHECBHOMKH3HU YEIOBEKa.
XUMHUS ¥ 310POBBE.

be3onacHoe nMcnoab30BaHUE BEIIECTBU

. XapakTepu3oBaTh pojb
XUMUU B PA3JIUIHBIX cepax
JIESITENbHOCTH JIFOJI€H,0CHOBHBIE
BEILIECTBA U MATEPUAJIBI,
MIPUMEHSIEMBIE B KU3HU
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XUMHYECKUX PEaKIUi B OBITY.
[TpupoiHbIE HCTOYHUKH
yTIIEBOIOPOAOB(YT0JIb, IPUPOTHBINA
ra3, HeTh),IPOTYKTHI UX
nepepaboTKU, UX POJIbB OBITY U
POMBIIIIICHHOCTH.

OCHOBBI KOJIOTUYECKOM TPAMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolien cpeipl (peaeabHo
JIOMTYCTUMAsIKOHIICHTPAIIHS BEIIECTB —
[TIK).

Ponb xumMuu B perieHun
HKOJIOTUYECKUXTIPOOIIEM

COBPEMEHHOTO YeJIOBEKA.
o OOBSICHATD YCIOBUS
0€30IacCHOr0 UCIOJIb30BAHUS
BCIIECTB U XUMUYCCKUX PEaAKITHit
B OBITY.

o AHaNIU3UpOBaATH U
KPUTUYECKU OIIEHUBATH
uH(MOpMAITHIO O
BIIUSIHUUTIPOMBIIIIJICHHOCTH,
CEJIBCKOI'0 X0O351CTBA,
TpaHCIIOpTa U JAp. Ha
COCTOSTHUEOKPY KAIOIIEN CPEIBI.
o YMeTh OKa3bIBaTh MEPBYIO
MTOMOIIIb MTPU XUMHYECKUX
0’KOTrax M OTPaBIICHUSIX.

o [IpuHMMaTh yyacTue B
oOcyX1eHnH mpooIIeM
XUMHYECKOU U IKOJIOTUYECKOUN
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TTO3UIIUIO IO
npobJieMe U npeaiaraTh
BO3MOJXKHBIC MMYTH €€ PEIICHMUS.
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