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TOUYKA \!pocm

PABOYAS ITPOI'PAMMA

IIpenmer (xypc) Xumus

Kmacc 8-9

KonmuectBo vacoB 1o yueOHOMY 1uiany B 8-9 ki1 - 68 B roz, 2 B HEJIeio.

Cocrainiena B cOOTBeTCTBUH ¢ [IprMepHOil paboueit mporpammoii mo xumun. O00peHa penienneM ¢enepaibHoro yueoHo-
METOIMYECKOTO OOBEIMHEHUS 110 001IeMy 00pa3oBaHuto, IpoTokod 3/21 ot 27.09.2021 r.

Y4eOHUKH:
1. T'abpuensn O.C., Octpoymon U.T"., Cnagkos C.A. Xumust. 8 knacc. M.: [Ipocsemenue, 2022
2. T'abpuensan O.C., Octpoymos U.T"., Cnaaxos C.A. Xumus. 9 knacc. M.: IIpoceemenue, 2022

Paccmotpena Ha 3acenanunun HIMO I'BOY COILI noc. MneMeHb

IIporokos Ne 5 ot «01» uronst 2022 r.

Ipencenarens LIMO Honosa A.E.
(®PHUO) (noonucsw)




Pabouass mporpamMma mo XuMHH AJisi 00yYaromMxcsi § KJacCOB COCTaBJ€HA Ha
ocHoBe TpeOoBaHuW K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
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 IPOrpaMMbl  OCHOBHOIO  OOUIETO
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 opueHTHpOoBaHa Ha peanuzanuio B LleHTpe oOpazoBaHus
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOM HarpaBieHHOCcTer «Touka pocrtay,
co3ganHoro Ha ©6aze ['BOY COII mnoc. HiapmMeHb ¢ 1LENbIO Ppa3BUTUA Y
OoOy4YaromMxcss  €CTeCTBEHHOHAy4YHOW, MaTEeMaTH4YeCKOW, HMHQPOPMAIMOHHOM
rpaMOTHOCTH, (OPMHUPOBAHUSA KPUTHYECKOTO U KPEAaTUBHOTO  MBIILJICHUS,
COBEPIICHCTBOBAHUSI HABBIKOB  €CTECTBEHHOHAYYHOW M  TEXHOJOTHYECKOMN
HAIPaBJIICHHOCTH, a TAKXKE JJI1 IPaAKTUUECKON OTpabOTKK yueOHOro Matepuasia mno
yueOHbIM npeameTam «Duznkay, «Xumus», «buonorusi, « TexHomorus.

Ha ©6aze Ilentpa «Touka pocTtay obOecnieduBaeTcs peanu3alus
oOpa3oBaTeNbHBIX MPOrPaMM  E€CTECTBEHHOHAYYHOM U  TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEW, pa3paOOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSMU
3aKOHOJATeNbCTBA B cdepe o0pazoBaHuss U C y4€ToM MeToauuecKux
pexomennaiuii - denepanbHOrO oreparopa y4eOHOro mpenMera «XUMHUS».
OOpasoBaTenbHasi MporpaMma MO3BOJISIET WHTEIPUPOBATH peaTUu3yeMble 37€ECh
MOJIXO/bI, CTPYKTYPY M COJIepKaHHE TPH OpraHu3anud oO0ydyeHus Xumuu B §8-9
KJIacCax, BBICTPOCHHOM Ha 0ase JI00ro M3 JOCTYIHBIX y4eOHO-METOIMYECKHX
komruiekcoB (YMK).

Hcnons3oBanue obOopynoBanusi llentpa «Touka pocTa» MO3BOJISIET CO3/1ATh
YCIJIOBHSL:

- ISl pacUIMpPEHUs COAeP>KaHusl IMKOJIFHOTO XUMUYECKOTO 00pa30BaHUs;

- s TIOBBIIIEHUS  TO3HABATENbHOM  AKTUBHOCTH  OOydYaloIIUXCS B
€CTECTBEHHO-HAYYHOM 001acTH;

- 7S pa3BUTHs JUYHOCTH peOeHKa B Tpollecce OOYYeHHs] XHWMHUH, €ro
cIocOOHOCTEM, (OPMUPOBAHUS U YAOBIETBOPEHUS COLMAIBHO 3HAUYMMBIX
WHTEPECOB U MOTPEOHOCTEN;



- g paboThl C OJAPEHHBIMU IIKOJbHUKAMH, OPTraHU3AllMU WX Pa3BUTHS B
pPa3TUYHBIX 00JACTIX 00pa30BATEIHPHON U TBOPUECKOU JIEATETLHOCTH.

CornacHO CBOEMY Ha3HAUECHUIO 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 «XHUMHS»;, YCTaHABIHBACT
00s13aTeNIbHOE MPEAMETHOE COEpKaHue, MTPEAyCMaTPUBAET pacipeiesICHUE ero 1o
KJIaccaM U CTPYKTYpUpPOBAaHHME €ro Mo pasfielaM M TeMaM Kypca, OIpeaeiser
KOJINYECTBEHHBIE U KaU€CTBEHHBIE XapaKTEPUCTUKHU COACPIKAHUS; 1a€T MPUMEPHOE
pacmpejelieHde ydeOHbIX 4YacoB MO TEMaTUYECKHM pasjieiiaM Kypca H
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh UX U3YUYEHHUS C YUETOM MEXIPEAMETHBIX U
BHYTPEHHENPEIMETHBIX CBsI3€H, JIOTMKK Y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOyYaromMXCs OMpeAcssIeT BO3MOXKHOCTH — MpeaMera i
peanuzaiuu TpeOOBaHUIM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 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 JEHCTBUN yYEHHUKA I10
OCBOCHHIO Y4EOHOTO COJICPKAHMUS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «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 OOIECTBA 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, CTajla HEOTHEMJIEMBbIM KOMIOHEHTOM MHPOBOHM KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHH CIIYKUT OCHOBOH 11 (POpMUPOBAHUS
MHPOBO33PEHUS YEJIOBEKA, €ro MPEACTABICHUNA O MATEPUAIIBHOM €IUHCTBE MUDA;
BOXHYIO  pOJib  UrparoT  (GopMHUpyeMble  XUMHEW  MPEACTaBICHUS O
B3aMMOIIPEBPALICHUSIX HHEPrUM U 00 DSBOJIOLUUU BEIIECTB B  IPUPOJE;
COBpPEMEHHAs XMMHUS HAIpaBJIeHa Ha PeIIeHUE TJI00ABHBIX MPOOJIEM YCTONYHBOTO
pa3sBUTHSL  4YEJIOBEUECTBA —  CBIPbEBOM, DOHEPre€TUYECKOM, TNHUILIEBOM U
9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaroiiero 3Ha4eHus XMMUU B )KM3HU 00I11€CTBA CYLIECTBEHHO
MOBBICHJIACh POJIb XMMHYECKOro o0Opa3oBaHus. B maHe conuanu3alud 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 « XUuMHUs».

N3yuenune mpeamera: 1) cmocoOCTByeT peaiu3aii BO3MOXKHOCTEH ISt
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 (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH
NoApPOCTKOB; 4) cmocoO0cTByeT (POPMUPOBAHMIO 1IEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYUYHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa30BaHUE KOJIbHUKOB.

Ha3BanHble HampaBieHHss B OOyYEHMM XUMHUU OOECHEYMBAIOTCA CIELHPUKON
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 HEOPTraHWYECKOM 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
XUMHUUYECKOM DJIEMEHTE U BEIIECTBE W CUCTEMbI MOHSATUNA O XUMHUECKOU PEaKIIUU.
O06e 3T CUCTEMBI CTPYKTYPHO OpPraHW30BAHBI MO MPUHIUITY MOCIEI0BATEIBHOTO
pPa3BUTHS 3HAHMM HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:
aTOMHO-MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHHUSA, YpPOBHS
ITepuomnueckoro 3axkona [[. M. MenpaeneeBa kak OCHOBHOIO 3aKOHA XWMUHU,
Y4eHUST O CTPOCHHMHM aToMa U XUMHYECKOM CBsI3M, TNpeACTaBiIeHU 00
AIEKTPOJIMTUYECKON JUCCOLMAIIMKM BEUIECTB B pacTBopax. TeopeTnueckue 3HaAHUS
paccMaTpUBAIOTCS HAa OCHOBE OMITUPUYECKH TMOTYYEHHBIX M OCMBICIECHHBIX
(bakToOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOJTHSIS
byHKIIMU OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXHOCTEH
MPAKTUYECKOTO MMPUMEHEHUS U TIOJYUYCHHS H3y4aeMbIX BEIIECTB.
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Takas opraHuzamusi CcolepKaHHs Kypca CIOCOOCTBYET TMIPEICTABICHUIO
XMMHUYECKOW COCTABJIAIOIICH HAYYHOW KAPTUHBI MUpPA B JIOTUKE €€ CHUCTEMHOM
npuponabl. Tem campIM oOecrieurBaeTCs BO3MOXXHOCTh (OPMHUpPOBAHHUS Y
oOydJaromuxcsl IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO M METOo/JaM
MO3HAHUS B Hayke. BakHO Takke 3aMETHTh, UTO OCBOCHHME COJIEp)KaHUA Kypca
MPOUCXOAUT C MPUBICUCHUEM 3HAHUW W3 PaHEE M3YUYCHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJMETA «XUMUWUS»

K  HampaBieHHMIO  NEPBOCTENEHHOW  3HAYMMOCTH  IIPU  peaIM3aluu
oOpa3oBaTenpHbIX (QyHKIMHA npeamera «XUMHS»  TPAAULMOHHO  OTHOCAT
(opMUpOBaHKE 3HAHUII OCHOB XMMHUYECKOM HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, INPAKTUYECKOW JEATENIBHOCTH YEJIOBEKAa M KakK OJHOIO 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, HAOIOJIEHHEM M MPOBEICHUEM
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
obOpazoBanus. CerogHs B oOpa3oBaHMM 0CO00  3HAUMMON  MpPU3HAETCS
HAIpaBJIEHHOCTh OOy4YeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KyIbTypbl. OOydeHHEe YMEHUIO YUYUTHCS U
MpoJOKATh CBOE OOpa3oBaHUE CaMOCTOSITENIbBHO CTAHOBUTCS OJHOW 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;

® HAaMpaBJICHHOCTh OOYUYEHHS HA CUCTEMAaTHYECKOE MPUOOUICHUE ydYaluXxcs K
CaMOCTOSITEJIbHOM TO3HABATEIBHON AEATEIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
bopMHPYIOIUM MOTHUBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHH;

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 (QopmMupoBaHUE YMEHHUI OOBSCHATH W OLEHUBAThH SIBICHUS 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(MHIIL M HAIPABICHHOCTH JAJIbHEHIIIETO
oOy4JeHwUs.

MECTO YYEBHOI'O IPEIMETA «XUMMWS» B YHEBHOM IIVIAHE

B cucreme oOmero oOpa3oBanus «XuUMHA» TpHU3HAHA O00s3aTEIbHBIM
y4eOHBIM TPEAMETOM, KOTOpPBI BXOJUT B COCTaB IMpPEAMETHON o0jacTu
«EcTecTBEHHO-HAyYHbIE TPEIMETHD.

VY4eOHbIM MIIaHOM Ha €€ u3ydeHue orBeieHo 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
(GopMHUpOBaHUS BapHaTUBHOW COCTAaBJISIOUIEH coxep:kKaHHUs 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 paboyeill mporpaMmbl Hapsiay € MOSICHUTEIBLHOMN
3aMKMCKOM BBIIETIEHBI CAEAYIOIINE Pa3IEIbl:

® JUIAHMpPYEMBbIE pEe3yJbTaThl OCBOCHUS 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 YUUTEJEM, U MEPEYeHb PEKOMEHIYEMBIX J1a00OPaTOPHBIX OMBITOB U
IPAKTUYECKUX pabOT, BHIMOIHIEMbBIX YUAIIUMUCS.

COAEPXKXAHHUE YYEBHOI'O IPE/IMETA

8 kuacce

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

I[Ilpenmer xumuu. Ponp XuMMM B KH3HM 4YEJIOBEKAa. Tejla M BEIIECTBA.
du3nyeckue CBOMCTBA BelleCTB. ArperatHoe cocTostHue 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 ClOXKHBIE 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.
duznyueckre U XUMHUYECKUE SBICHUS. XUMHUYECKas 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 TpuéMamMud oOpamieHusT ¢ JIabOpaTOPHBIM
o0opyaoBaHMEM; W3yYe€HHWE H ONHCaHWe (U3HUYECKUX CBOWCTB 00pasIoB
HEOPTaHWYECKUX BEMIECTB; HaOmOMeHNe (U3NUECKUX (TUTAaBJICHHE BOCKA, TasHUE
JbAa, pAcTUpAaHHWE caxapa B CTYIKEe, KHICHWE W KOHJCHCAIUS BOJBI) U
XUMUYECKUX  (TOpeHue  CBEYH,  IMPOKaJIMBAaHWE  MEIHONW  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,
B3aMMOJIeHiCTBUE Kee3a c¢ pactBopoMm conu Meau(Il)); m3ydenue cmocoOoB
paszneneHusi cmecedl (C TMOMOIIbIO MarHurta, QUIbTPOBAHUE, BBIMAPUBAHUE,
JUCTUWIIALMS, XpomaTtorpadus), TMPOBEACHUE OUYHUCTKH IMOBAPEHHOM COJIH;
HAOIOZICHUE W ONMHCAHUE PE3YIhTATOB MPOBEICHUS OIBITA, HUIUTFOCTPUPYIOIIETO
3aKOH COXPAHECHHS MAaCChI; CO3/IaHUE MOJCIICH MOJIEKYJ (IITapOCTEPIKHEBHIX ).

BaskHeiinmue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopog — 31meMEHT M mpocToe
BemecTBo. Haxoknenuwe kucimopoaa B Opupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIYYCHHUS] KUCTopoAa B J1abopaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoaa B mpupojae. O30H — aJioTpornHast MoAU(PUKALUSI KUCIOPOIa.

TernoBo#t 3hPexT XUMUYECKON peakluu, TEPMOXUMHUUECKUE YPABHEHHUS, DK30-
U SHIOTEPMHUYECKHE peaKUMU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemMeHT u npocroe BewmecTBo. Haxoxaenue Bogopoaa B IpUpOAE,
bu3nueckue M XUMHUYECKHME CBOICTBA, INPUMEHEHHE, CHOCOOBI MOJIYYEHUS.
Kucnors! u conu.

KommnuectBo BemectBa. Moib. MoisipHast macca. 3akoH ABoraapo. MoJsipHbIT
00BEM Tra30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHHUSIM.

dusnyeckre cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HackieHHbIE
M HEHACBHILICHHBIE PacTBOpbl. PacTBOpMMOCTH BewmlecTB B Boae.MaccoBas A0
BEILIECTBA B pacTBOpe. XUMHUUECKUE CBOMCTBA BOJIbl. OcHOBaHuA. Poib pacTBOpoB
B MPUPOJC W B KU3HHU 4eloBeKka. KpyroBopoT BoAbI B MpPUPOAE. 3arpsi3HEHUE
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 XUMHUYECKHE CBOWMCTBA KUCIOT. Pl akTMBHOCTU
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  OKCIIEPMMEHT: KA4eCTBEHHOE  ONPENCIICHUE  COAEp KaHUs
KHCIIOpOJia B BO3IyXe; IONyYCHHE, COOMpaHHE, paclo3HABaHWE W HU3YUCHHUE
CBOMCTB KHCJIOPOJIa; HAOJIOJIEHUE B3aUMOJCHCTBHUSL BEIIECTB C KHUCIOPOIOM H
yCJIOBUSI BO3HUKHOBEHMSI M TPEKpAIeHUs] TOpeHHs (Mo)apa), 03HAKOMIICHHE C
oOpa3llaMM OKCHJOB M OIMCAHME WX CBOWCTB; TOJIy4eHHE, COOUpaHUeE,
pacro3HaBaHWE€ W HW3Y4YEHUE CBOWCTB BOJOpoAa (TOpEHHE); B3aUMOJIECHCTBUE
Bojioposia ¢ okcuaoMm Menu (II) (Bo3MOXXHO HCIOIB30BaHUE BHIEOMATEPHATIOB);
HaOMIoIeHWe  OOpa3IOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHS  BEHIECTB C  Pa3jIM4YHOM  PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAaCcCOBOM JO0JIEM pPACTBOPEHHOTO
BEILIECTBA; B3aUMOJEHCTBUE BOJABI C META/UIAaMU (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHUE BUEOMATEpPUAIIOB); OMPEACICHUE PACTBOPOB KHUCIIOT
U IEJI0Yel ¢ MOMOIIBIO MHIUKATOPOB; UCCIIEI0BaHUE 00pa3I[0B HEOPTaHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOIIOJICHUE M3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT W IIeNioveil; u3ydeHue B3aumojencTBusi okcuna menu (I1) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METaJUIaMH, PEAKIUN HEeUTpaav3aluu;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOTO METallla IPYTHM U3
pacTBOpa COJM; pEUICHHWE SKCIEPUMEHTANBHBIX 3aad mo TeMe «Baxuelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUIN.

Hepuoanyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. I. MenaeneeBa. CTpoenne aTroMOB. XUMH4YECKass CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PEAKIIUU

[TepBbie MOMBITKYU KJIacCUPUKALIMU XUMUYECKUX dTIeMeHTOB. [loHsTHE O TpymnIax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBICE U IIEJIOYHO3EMEIbHbIC METaJUIbl, TaJOreHBI,
MHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3yloT am(pOoTepHbIE OKCHABI U
TUIPOKCHUIBI.

Ilepuonnyeckuit 3akoH. llepuoanueckas cucreMa XHUMHUYECKUX DJIEMEHTOB
1. . MenneneeBa.  KopoTkomepwognas ®W  JUIMHHONIEPUOAHAsT  (HOPMBI
[Tepuoanueckoit cucteMbl xumudeckux 3yeMeHToB [l. 1. Menaeneea. [lepruoas
u rpynnbl. Ou3ndeckuil CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIBI JJIEMEHTA.



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

3aKOHOMEpPHOCTH HM3MEHEHUSI paauyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U EpuoaaM. 3HaYEHUE
[leproguueckoro 3akoHa u Ilepuoandeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs HayKu U npakTuku. [[. 1. MeHneneeB — y4€Hblil U TpaXXKJaHVH.

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

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

XHUMHUYECKUN HKCIIEPUMEHT: HU3y4deHUuEe oOoOpa3loB BEIIECTB METALUIOB U
HEMETAJUIOB; B3aUMOJECHUCTBUE TUIPOKCUAA IMHKAa C pPacTBOPAMHU KHUCIOT H
LIEJI0YEHN; MPOBEACHUE OIBITOB, WUIKOCTPUPYIOIIUX IPUMEPBHI OKUCIUTEIBHO-
BOCCTAaHOBUTEBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHUS ).

MexknpeaMeTHbIE CBSA3H

Peanmzamusi MeXNpeIMETHBIX CBSI3eH MNpPU  HW3YYCHHH XUMHUU B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSTHH, TaK W TOHATUMN, SBJISIONIMXCSA CUCTEMHBIMH JIUIS OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSATHSA: HAYYHBIM (paKT, THIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaus, TMepPUOIUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJICITh, SIBICHHE.

dusnka: mMatepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHU/I, W30TOIIbI,
PaJIMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, BEIIECTBO, TEIO0, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAaHETHI, 3BE371b1, COTHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.
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BemecTBo n xumuueckas peakuus

Ileppogmueckuit 3akoH. llepuomnueckas cuCTEMa XUMHUYECKUX DIIEMEHTOB
. . Menpneneea. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaIbLUA H HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemECTBA: BHJABl XUMHUYECKON CBA3U. THUIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON 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, T10
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. [lonstue o xumuueckom paBHOBecHH. DaKTOphI, BIHSIOMINAE Ha
CKOPOCTb XMMUYECKOU PEAKIUHU U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peaxkuuy, AIEKTPOHHBIN OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKunu. CocraBiieHue YpaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopust 3JIEKTPONUTUYECKON AUCCOUMALNNA. DIEKTPOJIUTHI U HE- DIIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMHueckol cBs3u. CteneHs auccounannu. CUiabHbIE U Cl1a0ble AIEKTPOJIUTHIL.

Peakunn noHHOro oOMeHa. YCJIOBUS MPOTEKAHMUS PEAKIUA MOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM UM cOJell B CBETE€ MPEACTaBICHUHA 00 3IEKTPOIUTHYECKOU
nucconnanvu. KauectBeHHbIE peakiny Ha MOHBL. [IOHSATHE O THApOIIA3E CONEN.

XAMUYECKUM DKCHEPUMEHT: O3HAKOMIICHHE C MOJEISAIMH KPHCTAJUIMYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMmeTawioB (rpadura u
ayMasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHsi); HUCCIENOBAHUE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW pEeakIuu OT BO3JCHCTBUA PA3NIMUHBIX (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, oOpa30oBaHHWE BOJIBI); OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakluu pa3ioKEeHHs, COSAUHEHUS); PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAaKIMHd HA HWOHBI; pEUICHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

Hewmeramisl n ux coennHeHus

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3MYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHMYECKME CBOMCTBA Ha IMpHUMEpPE  XJopa
(B3aMMOJEHCTBAE C METAUIaMH, HEMETaulaMH, WIeso4amMu). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKa. BakHeWlme XJIOpUIbl U KX
HaxO0JICHUE B IIPUPOJIE.
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OObmiass xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOe€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIEC CTETIEHU OKUCIICHUSI.

Crtpoenne u ¢Gu3MUECKHE CBOMCTBA MPOCTHIX BEIMIECTB — KHUCIOPOJA U CEPBHI.
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,
KayeCTBEHHas peakius Ha cyinbdar-uoH. Haxoxmenue cepbl U €€ COeTUHEHHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpellbl COSAMHEHUSIMU CEPbI
(KUCIIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JIyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPAIICHHUS.

OOmiass xapakrtepuctuka »3jgeMeHTOB 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 Y0OpEeHU. XUMUYECKOE 3arpsA3HEHUE
OKpY’Karolel cpeabl COCAMHEHUSMH a30Ta (KHUCJIOTHBIE OXKIU, 3arpsi3HCHHUE
BO3]lyXa, TOYBBI U BOAOEMOB).

®ocdop, amnorponHsie Moaudukauuu (ochopa, puznyeckrue U XUMHUYECKHUE
cBorictBa. Okcup pochopa(V) u dbochopHas kuciora, Pusnueckue 1 XUMUUECKUE
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 XxuMmMudeckue cpoiictBa. AncopOuus. Kpyrosopor yriepona B
npupone. Okcupl yriaeposaa, ux (pusndeckrue U XMMHUYECKUEe CBOMCTBA, JIEHCTBUE
Ha JKUBBIE OPraHU3MBbI, MOJYYEHUE U MPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOOIeMBbl,
CBsI3aHHbIE ¢ okcugoMm yriepoaa(lV); rumore3a T1100adbHOTO MOTEIJICHUS
KJINMAaTa; MapHUKOBBIN (PeKkT. YronapHas KUciaoTa U €€ coiiu, ux (pu3anyeckue 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
BElIeCTBaX: JXKHpax, Oelkax, yrieBoJax — 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 HUCIOJIb30BaHUE B OBITY,
MEJIMLIMHE, IMPOMBIIUICHHOCTH. BaKHEWIIME  CTPOUTEIbHBIE  MATEPUAJIBL:
KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiembl OGezomacHoOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

XVMMHMUYECKUI HKCIIEPUMEHT: HM3yuYeHHE OOpa3lloB HEOPTaHMYECKUX BEIECTB,
CBOMCTB COJISITHOW KUCJIOTBI; IPOBEICHUE KAaUECTBEHHBIX PEAKLINUN HA XJIOPUI-UOHBI
U HaOIII0/IEHUE TPU3HAKOB UX MPOTEKAHUS; OMbBITHI, OTPaXAromKe PU3NIECKUE U
XUMUYECKHE CBOMCTBA T'JIOTEHOB U UX COECJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB); O3HAKOMJICHHE C oOpaslaMd XJIOPUAOB (TaJIOTCHHJIOB);
O3HAaKOMJIEHUE C 00pa3laMH Cepbl U €€ COETUHEHUSIMHU (BO3MOXHO HCIOJIb30BAHHE
BHJICOMATEPUAIIOB); HAOIIOJEHUE Mpoliecca OOYIIMBaHUS caxapa IoJ JehCTBUEM
KOHLIEHTPUPOBAHHONM CEPHOM  KHUCJIOTBHI; M3YYEHHUE XHMMHYECKUX CBOIWCTB
pa30aBiIeHHON CEPHOIN KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peaKkuu Ha CyJbQaT-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ NMPOTEKaHMs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HMX COeOTUHEHHH (BO3MOXKXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), 00pa3laMu a30THBIX U (OCPOPHBIX yIOOpEHUIl; MOIyYeHHE,
coOupaHue, pacrno3HaBaHUE U U3YUYEHHE CBOICTB amMMHaka; IpPOBEJICHHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3y4YeHue Mojesnen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, QylepeHa; O03HAKOMIICHHUE C
IpoOLIECCOM  aACOpPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a; MOJIydeHHe, COOMpaHUe, pPACIIO3HABAHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO ra3a; NpOBEJECHUE KaueCTBEHHBIX pEaklUii Ha KapOoHaT- U
CWIMKAT-UOHBl ¥ U3YYEHHE MPU3HAKOB HX TNPOTEKAHMS; O3HAKOMIIEHHE C
IPOAYKLUMEH CHJIMKAaTHOM MPOMBIIUIEHHOCTH; PEIICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

Mertaibl 1 KX COETUHEHUS

OO6m1ast XxapakTepuCTUKa XUMUUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX
[IOJIOKEHUSA B ITepronnueckou cHUcTEeMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTaimioB. Metamnueckas
CBSA3b M METAJUIMYECKash KpHUCTAJUIMYECKass pemeTKa. DJIEKTPOXMMHYECKUU psif
HaIpspKeHU MeTaioB. OU3nyYeckue U XMMUYECKHUe CBOMCTBA MeTaiuioB. OOume
CrocoObl TONy4eHUs: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTauibl: mnojnoxkeHue B lleproguyeckoil 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 METaJIbI 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, THIPOKCHUJ, COJIH).
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
aJIIOMMHMUSI.

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, CBOIICTBA U MOTYyUYCHHUE.

XUMHUYCCKHM AKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METaUIOB 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)); HabmroaeHue U onucaHue MPOIECCOB
OKpallMBaHMS IUJIJAMEHHM HWOHAMU HaTpusi, Kalusl U Kaiblus (BO3MOXHO
WCIIOJB30BaHUE  BUJIEOMATEPUATIOB); HUCCIEAOBAaHHE aM(OTEPHBIX CBOICTB
TUJAPOKCUJA AIOMUHUS M THAPOKCHAA IMHKA; PEUICHUE DKCIEPUMEHTATbHBIX
3aj1a4 o TeMe «BakHenme MeTauIbl U UX COCTUHCHUS.

XHUMUS 1 OKpY-Karolas cpena

HoBbele maTepuansl 1 TexHoJoruu. BemectBa m Marepualibl B MOBCEIHECBHOU
JKM3HU 4YeJIOBEKa. XUMHS M 3J0pOBbE. be3omacHoe HMCHOJIb30BAHUE BEIIECTB U
XUMHUYECKUX peakiuid B ObITy. llepBas momomps INpH XHMHYECKHX OXKOTax
1 oTpaBiieHUAX. OCHOBBI SKOJIOTHUECKON TPAMOTHOCTH. XHMMHYECKOE 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 MepepabOTKU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH.

XUMUYECKUIN IKCIIEPUMEHT: U3y4YeHUE OO0paslloB MaTEpHUaoB (CTEKJIO, CILJIaBbI
METAJIJIOB, IOJIUMEPHBIC MaTEPHUAIIbI).

MexnpeaMeTHbIe CBI3U

Peanmnzanuss MeXnpeIMETHBIX CBSA3€H MNpU HM3YYEHHMM XUMUHA B 9 kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX
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 TMOHATHHA, TaK U TOHATHH, SIBISIOMUXCS CUCTEMHBIMU JIJIs
OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KIacCUpUKalus, TEePUOJUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJeNb, SBJICHHE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU, W30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTbD, KpUCTAITNYECKast
peméTKa, CIUIaBbl, (PU3UUYECKUE BEIWYUHBI, €AMHHUIIBI W3MEPECHHs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusa: ¢orocunTes, npixanme, Owmocdepa, IKOCHCTEMa, MUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJIE3HBIC
HCKOIIaeMbI€, TOTLJIMBO, 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‘-I€6H0ﬁ u
BOCHHUTATEIILHOM ACATCIIbHOCTHU OpFaHI/II’)aHI/II/I B COOTBCTCTBHU C TPpAAUITNOHHBIMHU
pOCCHfICKHMH COHUOKYIIBTYPHBIMH MW JAYXOBHO-HPABCTBCHHBIMHU I CHHOCTAMHU,
IIPUHATBIMHU B 06H_[€CTBG IIpaBUJIaMld W HOPMaMH IIOBCACHHUA U CHOCO6CTBYIOT
nmponcccaM CaMOIIO3HAHUA, CaMOPAa3BUTHA U COIUAJIM3allI1 06yqafomnxc;1.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIndHOCTHBIE  PE3yJIbTaThl  OCBOEHUS  MPOTPAaMMbI  OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHS XUMHUU B €IUHCTBE Y4YEeOHOW H
BOCIIUTATEIBHOM AesATeNbHOCTH OpraHu3aiii B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHICKAMHU COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
MPUHATBIMA B OOIIECTBE MpaBUJIaMA W HOPMAaMH TIOBEACHHS M CIOCOOCTBYIOT
IpoIeccaM CaMOMO3HAHMSI, CAMOPA3BUTHSI U COIIMATTU3AIIMN 00yUJaIOIUXCA.

JIMIHOCTHBIE pe3yabTaThl 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 JOCTOBEPHON WHGpOpMAIHEe o
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) MNOpencTaBieHUsT O COLMAIBHBIX HOPMAax M MOpaBUIaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH; TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOWM NEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 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 Pa3BUTHUS HAYKU U COCTABJISIOIIUX
OCHOBY JIJIs TIOHUMaHMSI CYIIHOCTH HAy4YHOW KapTHUHBI MUpa; MPEACTaBICHUN 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 O0BSICHEHUST HA0II0aEMBIX 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) uHTepeca K OOYYEHHUIO U TO3HAHUIO, JIFOOO3HATEIBHOCTU, TOTOBHOCTH H
CIIOCOOHOCTH K  caMoOOpa3oBaHUIO, TMPOEKTHOM W  HCCIIEI0BaTEIbCKOMN
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOy4UEHHS B
JlabHEHIIeM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbSA

7) oco3HaHUA IICHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIICHUS 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 pEaIbHOM KU3HU;

TpynoBoro BocnuraHus

8) uHTEpeca K NPAKTUYECKOMY M3yUEHHUIO podecchii U Tpyia pa3IuyHoro poja,
YBOKEHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS MPEAMETHBIX 3HAHWM IO XUMHH, OCO3HAHHOIO BBIOOpa
WHUBUTyaJIbHON TPACKTOPUHU 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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IK0JIOrHYeCKOro 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 TICUXMYECKOMY 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, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CpPENOH, IOBBIICHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS] TOCPEACTBOM METOJ0B XUMUMU;

11) »92KOJMOTMYECKOTr0 MBIIUJICHUS, YMEHUS PYKOBOJACTBOBATHCS WM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COUAIIBHOM 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 CaMOCTOSITEIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOM
JEATEIIbHOCTH.

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

ba3oBbIMU JIOTHYECKMMU J1eHiCTBUSAMU

1) ymMeHueM HCHOJIb30BaTh MPUEMBI 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;, BHIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMUUYECKHX PEaKITUi;
yCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY OOBEKTaMU HU3YUYCHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUs (MHIYKTUBHBIC, IETyKTUBHbBIC, IO aHAJIOTHH);
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

2) yMEHHEM TpPUMEHSTh B TIPOILIECCE IIO3HAHUSA MOHATUSA (MPEIMETHbIE U
METaNnpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MO/JIETU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIE 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 — XUMHUYECKHX BEIIECTB W XUMHYECKHUX
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pEaKInii; BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICIACTBEHHBIC CBSI3H W
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 CaMOCTOSATENBHO BBIIEIEHHBIX
KPUTEPUEB);

Ba3oBbIiMHu Hccae10BaTeIbLCKUMHU JeHCTBUAMH

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

4) npuoOpeTeHHe OmbITa MO IUIAHWPOBAHUIO, OPraHHM3alMUd M IPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB: yMEHHE HaOMIoAaTh 3a XOJOM MpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIHpoBaTh 000OIIECHUS H
BBIBOJIBI IO Pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTaHHOM padoTe;

Paboroii ¢c ungopmanuei

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

6) YMEHHEM TPHUMEHATh Pa3IUNIHBIC METOJBI W 3aIPOCHI TIPH MOUCKE M 0TOOpE
uH(OOpPMAITMU W COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIWMBIX MJISI BBITIOJHEHUS
y49eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THITA; TPHOOPETECHUE OMBITA B
00JaCTH  WCTOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMSI PA3IMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (hOopMy TIpeAcTaBieHus] HHGOPMALIUUA 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 M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IMPUPOLHOU
CpeIibl;

YHuBepcaJbHBIMU KOMMYHUKATHUBHBIMH /1€iiCTBUSIMH

8) ymeHueM 3a71aBaTh BOIIPOCHI (B XOJ€ AUAIOra U/ UM JUCKYCCUH) TIO CYIIECTBY
oOcyxmaeMoii TeMmbl, (OPMYIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJTHCHHUS TTPEIOKEHHON 3a1a4H;

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 KaYeCTBa BBITTOJIHEHHOU pabOoThI U JIp.);

YHuBepcajJabHbIMU PeryJsiTHBHBIMY JI€/iCTBUSIMH

11) yMeHHeM CcaMOCTOSITENIbHO OMPENENATh LU ACSTeIbHOCTH, MIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpaTh Hanbosee d3(PGeKTUBHBIC 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 PEAKIIMIX;
OLIEHWBATh COOTBETCTBUE MOJIYYCHHOTO Pe3yibTaTa 3asBICHHON ENH;

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

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yinbTaTOB IO OCBOEHUIO 0053aTENBHOTO COIEpKAHUS,
YCTAaHOBJIICHHOTO JIAHHOW MPHUMEpPHON 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 C(HOPMUPOBAHHOCTh Y OOy4arOUIMXCS
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 COeANHEHUS, PEaKIUU Pa3JIOKEHUS,
peakIuy 3aMeIlEeHUs, Peakiu OOMEHa, 5K30- U JHAOTEPMHUUECKUE PEAKIIUU;
TEIUIOBOM A(PheKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTalb, paguyc aroMa, XHMHUYECKas CBsA3b, IOJSpHAsS H  HEMOJSIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AaHUOH, PACTBOP, MacCOBAas JOJIS
BelecTBa (IIPOIICHTHAs KOHIICHTPAIUs) B pacTBOpPE;

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. I1. 1) 1
MIPUMEHSTh 3TU MOHATHUS NPHU ONMKCAHUU BEIIECTB U UX MPEBPAILCHUM;

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

4) onpedensimb BaJCHTHOCTh aTOMOB JJEMEHTOB B OMHAPHBIX COCAMHCHHSX;
CTEMICHb OKHWCJICHUSI DJIEMEHTOB B OWHAPHBIX COCAUWHEHMSIX; MPUHAICKHOCTh
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BEIIECTB K OINpPENEIEHHOMY KJIacCy COESIUHEHM Mo GopMyiaM; BUA XUMHUYECKON
CBSI3M (KOBAJICHTHAs] U MIOHHAS) B HEOPTaHUYECKUX COCIUHEHUSIX;

5) packpvisamo cmoien [lepuoanyeckoro 3aKOHa . . Menneneena:
JEMOHCTPUPOBATh  MOHUMAHHE  MEPUOJIMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT uX mnosioxkeHus: B [lepuoanueckoil cucteme; 3aKOHOB
COXpaHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHHMsI, 3aKOHAa ABOraJpo; ONMHUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[lepnonyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3IMuaTh MOHITHUS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «rmooouynas noarpynna (b-rpynna)», Masnsie u OosblIne
NEPUOJIbI; COOTHOCHUTH  OOO3HAY€HUs, KOTOpbIE MMEIOTCA B  Ta0Iuue
«Ilepuonnueckas cucrema xumudeckux dieMmeHToB J[. . MenneneeBa» ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHYECKUX 3JIEMEHTOB
(coctaB W 3apsAn sapa, oOIIee YHUCIO JJIEKTPOHOB M paCHpeleleHHe HX II0
AJIEKTPOHHBIM CIIOSIM);

6) kraccuguyupoeams XUMUYECKUE 3SJICMEHTHI, HEOPTaHMYECKHE BEIIEeCTBa;
XUMHUYECKUE PEaKLUH (II0 YUCITy M COCTAaBY YYACTBYIOIIMX B PEAKLUU BEIIECTB, 110
TerIoBoMy b DEKTy);

7) xapaxmepuzosamo (onucvléams) OOUIKE XUMHUUYCCKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJACcCOB, MOJATBEp)KJas ONHCAaHUE NpPUMEpPaMH MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHII;

8) mpoecHozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa; BO3MOXXHOCTHM NPOTEKAaHUS XMMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBHSIX;

9) ewiuucaAMbL OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MAaccChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JEMEHTa MO (opMysie COEAMHEHHS; MACCOBYIO
JIOJII0 BEILIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XMMHUYECKOU
peakuuu;

10) npumensimsb OCHOBHBIC OTIEPALIUN MBICTUTEIBHON ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIINIO, BBISBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUI1 HW3Y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX pEaKLUi; €CTeCTBEHHO-HAy4YHbIE METO/Ibl TO3HAHUSI — HAOJI0/IEHUE,
U3MEepEeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN );

11) crnedosamsb ipaBUIaM MOJIB30BAHUS XUMHUYECKOHN MOCYI0M U J1a00paTOPHBIM
o0opyZ0BaHUEM, a TAKXKE MPaBUIIaM OOpalIeHusl C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB 10
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATh W MPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C TMOMOUIIbIO HWHIUKATOPOB
(;makmyc, heHondTaIenH, METHIIOPAHXK U Ap.).

9 kiacce
B cocraBe npeaMeTHBIX pe3yinbTaTOB MO OCBOEHUIO 0053aTENLHOTO CO/IepKAHUS,
YCTAaHOBJICHHOTO JAaHHOW TNPUMEpPHOM pabouell MporpaMMoM, BBIIENSIOT:
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OCBOCHHBIC OOYYAIONIMMUCS HAy4YHBbIC 3HAHUS, YMEHUS W CIOCOOBI JCHCTBUH,
cnenuuyeckre Mg NpeIMEeTHON o0sacTu «XUMHS», BUABI JIESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro HWHTEpHpeTanuud, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpeameTHbIe pe3yJbTaThl MPEACTaBICHBI OTPAXKalOT CHOPMUPOBAHHOCThH Y
OoOy4Jaronmxcs CAeAyIOmuX YMEHHI:

1) packpvisame cmblci OCHOBHBIX XUMHUUCCKUX MOHITHN: XUMUYECKUAN DJIEMCHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas
peaKIysi, XMMUYECKast CBSI3b, TEITIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEIICKTPOJUTHI, SICKTPOJUTHYECKAsT JAUCCOLMAINSA,
peaKIMu MOHHOIO0 OOMEHa, KaTaau3aTop, XUMHUUYECKOEe paBHOBECHE, OOpaTUMBbIE U
HEoOpaTUMBbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKasg CBs3b (KOBAJICHTHAs, HOHHAs, METAJLUTUMYECKas),
KpUCTAJUTNYECKasi pEelIETKa, KOPPO3UsI METAIOB, CIUIaBbl; CKOPOCTh XMMUYECKOU
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 BEIICCTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINN;

4) onpedensimvb BaJCHTHOCTh M CTEICHb OKHCICHHUS XHMHUYCCKUX JJICMCHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTABA; MPUHAJJICKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIacCy coelAuHeHuW 1o ¢dopMynaMm; BHUJ XUMHUYECKON CBsI3M (KOBaJEHTHAas,
WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX COCIAMHEHUSX; 3aps]l HOHa IO
XUMHUYECKON (popMyrie; xapakTep Cpelbl B BOJHBIX PacTBOpPaX HEOPraHUYECKHUX
COEIMHEHUM, TUIT 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
«rnaBHas noArpymma (A-rpyrrma)» u «rnobouynas noarpynmna (b-rpymma)y», mansie u
OOJNBIIME  TEPHOJIbI; COOTHOCHUTH  O0OO3HAYEHUS, KOTOpbIE HMEIOTCA B
MEePUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsll s]pa, OOIlee YHUCIO DJIEKTPOHOB U
pacripeielieHue UX Mo 3JIEKTPOHHBIM CJI0sIM); OOBIACHATH O0IIHME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B Mpe/esiaXx MajbIX MEPHUOJIOB
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

6) xnaccuguyuposamv XAMUYECKUE DIIEMEHTBI, HCOPTaHWYCCKHE BEIICCTRA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUM BEIIECTB, O
TerIoBoMy d(hQeKxTy, MO U3MEHEHUI0 CTETECHEW OKHCICHUS XWMHYECKHUX
AJIEMEHTOB);

7) xapaxmepuzoeéams (ONUCHIBATE) O00IIHME H CHEHU(PUUESCKHE XHUMHYCCKUE
CBOMCTBA MPOCTBIX U CIIOHBIX BEUIECTB, MOJTBEPKJas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
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8) cocmasnsimv ypaBHEHUs]  AIEKTPOJIUTUYECKOW  JUCCOLUAIMH  KHUCIIOT,
IIEJIOUYE W COJIEH; IIOJIHBIE W COKPAIIEHHBIE YPABHEHUS PEAKUUHA HOHHOTO
oOMEHa; ypaBHEHHUs peaklUid, MOATBEPKIAIOMIUX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3U MEK]ly BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

9) packpvisamo CYUWHOCMbOKUCIATEIIBHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIui;

10) npoenosuposams CBOWCTBA BELICCTB B 3aBUCHMOCTH OT HMX CTPOCHHUS,;
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;

11) gvruucsams OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa Mo (HOpMyse COECTUHEHHS; MAaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPAaBHEHUIO XUMHUYECKOU
peakuu;

12) cneoosamsb ipaBUIIaM TOJIL30BaHUS XUMUYCCKOM TTOCYI0H M 1a00paTOpHBIM
o0oOpyZI0BaHUEM, a TaK)KE MpaBUIIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHA 110 BBIMOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IIO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAaKa U YTIEKUCIIOTO Ta3a);

13) nposooums peakiuu, MOATBEPIKAAIONINE KAYSCCTBEHHBIH COCTAB Pa3IMYHbBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAMUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KaTUOHbI aMMOHHS M HOHBI
M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

14) npumernsimvb OCHOBHBIC OTIEPAIIMHA MBICTUTEIHHON JCATETPHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIICJICTBEHHBIX CBSI3€ — JJI1 M3Y4YEHHUS] CBOWMCTB BEHIECTB M XHUMHYECKUX
peaKkIuii; eCTECTBEHHO-HAYYHbIE METOJIbl NMO3HAHUS — HAOJIOJeHUEe, U3MEPEHHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIi U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KJIACC (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. [lepBoHavanbubie xuMuueckue noHsatus (20 )

Tema 1. Xumust — BaykHas
00J1aCTh €CTECTBO3HAHUS U
MPaKTUYECKON JeATeIbHOCTH
yesoBeka (5 )

[Ipenmer xumuu. Poiab XuMHum B )KU3HU

YeIIoBEeKa. XMMHS B CHCTEME HaAYK.
MeToanl mO3HAHUS B XUMHUU. Tena u
BemiecTBa. Pu3nyecKkue CBOMCTBA
BEIIECTB. ATperaTHO€ COCTOSIHUE

BCIICCTB. Yucrteie BCIICCTBA 1 CMCCH.

Crioco0nI pa3aeneHust cMeceit.

du3NYECKUe U XUMUUECKHUE SIBJICHUS.

[Ipu3HaKky U yciIOBUS MPOTEKAHUS

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

JleMoHCcTpAUM:
1. JTaGopatopHoe o60py10BaHKE.

e  PackpsIBaTh CMBICT
U3Y4YaeMbIX TOHSATHUM.

e  PackpbIBaTh pOJib XUMUH B
IIPUPOJIE U KU3HU YEJIOBEKA, €€
CBSI3b C IPYTUMU HAYKaAMH.

e Paznmuuars yucteie
BELIECTBA U CMECHU; OJTHOPOIHBIE
Y HEOJTHOPOJHBIE CMECH.

e Paznuuars Pusnueckue u
XUMUYECKHUE SIBIICHHUS.

e  OmnpeaensTe NPU3HAKU
XUMUYECKUX PEAKIIUNA U YCIOBUS
WX TIPOTEKAHUS.

e (CnepoBarh mpaBwIaM
MOJIb30BAHUST XUMUYECKOM
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2. PaznnyHble BUIBI XUMHUYECKOMN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CiocoOsl
pasneneHusi cMecel (puabTpoBaHue,
BBITTApUBAHUE, JUCTUILISIHUA,
xpomarorpadusi). JlaboparopHbie u
NMPaKTUHYeCKHUe
padorbsL/ladopamophuie onvimul:
Onucanue GU3NIECKUX CBOMCTB
BelIeCTB. Pazaenenue cmecu ¢
noMoIIsi0 Marauta. Ilpakmuueckue
pabomut.

Ne 1. [IpaBuna paboTsl B 1abopaTopuun
U IpUEMBI 0OpaIleHUs C
71a060paTOPHBIM 000PYAOBAHUEM.

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

OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TAKKE
paBuiIaM o0pallieHus ¢
XUMHAYECKUMHU BEIIECTBAMHU B
COOTBETCTBUM C UHCTPYKLUAMHU
I10 BBIITOJIHEHUIO MPAKTUYECKUX
pabor.

e [InmanupoBaTh 1 MPOBOAUTH
XUMHYECKUHN IKCIIEPUMEHT 110
V3YYEHHUIO U OIIMCAHUIO
(u3nYECKUX CBOMCTB BEIIECTB,
CIIOCO0O0B pa3ziesieHus] cMecen
BEILIECTB.

e lcnonw3oBars npu
BBINIOJIHEHUU YYE€OHBIX 3a1aHUI U
B [IPOLIECCE UCCIIEIOBATEIBCKON
NEATEIbHOCTA HAYYHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COEPIKAHMUS,
CIIPaBOYHBIE MATEPHUAIIBI,
pecypebl MaTEpHETA.

e  BricTtpauBaTh pa3BEpHYyTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C
OTNOpOM Ha MH(OPMAITUIO U3
yueOHUKa U CTIPABOYHBIX
MaTepuagoB, FPAMOTHO
VICIIOJIB30BATh U3Yy4YEHHBIN
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MMOHATUMHBIN amnmapar Kypca
XUMHUH

Tema 2. Bemectsa u
XuMU4eckue peakuuu (15 )

ATOMBI M MOJIEKYJIbl. XUMHAYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMHUUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YueHHe. XUMUu4YecKas
dbopmyna. BareHTHOCTH aTOMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIICCTB.
OTtHocuTenbHaAs aTOMHAs Macca.

OTtHoOcuTEIbHAS MOJICKYJIApHAdA Macca.

MaccoBas 10J11 XUMUYECKOTO
JIEMEHTA B coeInHeHnn. Pu3nyeckue
Y XMMUYECKUE SIBJIICHUS. XUMHUYECKas
peaxkuus. [IpusHaku u ycimoBus
MPOTEKAHUS XUMUYECKUX PEAKIUH.
XHUMUYECKUE YPABHEHUS.

Tunbl XUMUYECKUX PEAKIUN
(coenuHeHus, pa3aoKeHus,
3amenieHus, o0OMeHa). 3aKoH
COXpaHEHHUs Macchl BeuecTs. M. B.
JIoMOHOCOB — y4EHBIN-
SHLMKJIIONEANCT. JleMOHCTpauu
@usnyueckue sIBJIeHUA (pacTUupaHue
caxapa B CTyIK€, KHIIEHHE U
KOHJI€HCAMs BOABI U T. 11.).

o [IpUMEHSTH €CTECTBEHHO-
HAy4YHBIE METO/IbI MO3HAHUS (B
TOM YHKCJI€ HAOJIIOIEHHE,
MOJICTUPOBAHUE, IKCTICPUMEHT)
¥ OCHOBHBIE OTIepaIliu
MBICJIUTENILHOMN ESITEIbHOCTH
(cpaBHEHME, KTacCU(pUKALINS)
JUISL U3YYEHUSI BEIIECTB U
XUMHUYECKUX PEaAKIIHM.

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

e Paznuuars Qpusnueckue u
XUMHUYECKHUE SBIICHUS,
OOBSICHATH UX CYUTHOCTb C TOUKU
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
YUEHUS.

e OnpeaensaTe NPU3HAKU
XUMHYECKUX PEAKIU, YCIOBHS
UX MPOTEKAHUS.

e OOBACHSITH CYUIHOCTb
GUBUYECKUX U XUMUYECKUX
SBJICHUM C TOUKH 3PEHHUS
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XuMHUYECKHE SIBJICHUS (TOpeHUE CBEYH,
pa3lioKEeHHE caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue ruapokcuaa meau(Il),
B3aMMO/JICHCTBHE XKEJE3a C Cepon,
B3aUMOJICHCTBHE KEJIE€3a C PACTBOPOM
cosi meau(Il)). Omerr,
WUTIOCTPUPYIOIIUI 3aKOH COXPaHEHUS
Macchl. JJabopaTtopHbie U
npakTuyeckue padbotel JJabopaTtopHbie
onbIThl: [IpuMepsl pu3nyeckux
SBJICHUH (TIJIaBJICHUE BOCKA, TasTHUE
JBJA).

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

— OTHOCHUTEJIBHON MOJIEKYJISIPHOM
MacChl BEIIIECTB;

— MacCOBOU JTOJIM XUMHUYECKOTO
aJieMeHTa 1Mo (HopMyJie COeTUHEHUS

aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

e KnaccudunuponaTh
XUMHUYECKUE peakuuu (1o YUCIy
U COCTaBY PEarupyromux 1
00pa3yIomuXxcst BEMIECTB).

e CocTaBiiATh GOPMYJIBI
OMHApPHBIX BEIIECTB 110
BaJICHTHOCTH U OIIPENIEISATh
BaJICHTHOCTH 1O (popmyiam
BEILIECTB.

e PaccraBisiTh
KO3((PUIIMEHTHI B ypABHEHUSAX
XUMHYECKUX PEaKIUH.

e (CrnenoBaTh NMpaBUIIAM
MOJIb30BAHUS XUMUYECKOMN
MOCY/I0¥ 1 TAOOPaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSIMU TIO BBITIOJTHEHUIO
71a00PATOPHBIX XUMUYECKUX
OTIBITOB.

e licnosib30oBaTh 1pu
BBITIOJTHCHUH YUYE€OHBIX 3aaHUN
U B IIpolLiecce
HCCIIEI0BATEIIbCKOU
JESATETLHOCTH HAYYHO-
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MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcsl HTEpHETA.

e BrIcTpauBaTh pa3BEPHYTHIE
IIACHbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(OpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MOHATUMHBIN armapar Kypca
XUMUU

Paznen 2. BaxkHeiimue npeacTaBuTe/id Heopranmieckux Bemects (30 u)

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

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucnopong — aneMeHT u
pocToe BeniecTso. O30H —
AJITOTPOINHAS MOAU(PUKALIHS
kuciopona. Haxoxnenue kucinopoja B
npupoze, PU3NYECKne U XUMUYECKUE
CBOMCTBA (peaKUUU OKUCIICHUS,
ropesue). Y cioBusl BOSHUKHOBEHUS U
npekpaiieHus ropenus. [lonsarue

00 okcunax. CrnocoObl MOTy4YeHHs
KHUCIIOPOJia B JIA0OPATOPHUH U
IPOMBINUIEHHOCTH. [IpuMenenue
kuciopoaa. KpyroBopot kuciopona B
npupoje. TernoBoi 3¢ ekt

e PackpeIBaTh CMbICI
M3Yy4aeMbIX ITOHATHN U
MPUMEHSTh ATU TOHSATHUSI TIPU
ONMKMCAHUH CBOMCTB BEIIECTB U HX
IIPEBPALICHUM.

e XapakTepus3oBaTh
(omucChIBaTh) COCTAB BO3/YXa,
(bU3NIECKUE U XUMUICCKHE
CBOMCTBa KHCIIOPOJa, CIIOCOOBI
€ro MOoJIy4eHHUsI, MIPUMEHEHUE U
3HAYEHUE B MMPUPOJIE U )KU3HU
YEJI0BEKA.

e (CpaBHUBATH pEAKLIHH
TOpPEHUS] U MEUIEHHOTO
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XUMHUYECKOUN peakinu, MOHATHE O
TEPMOXHUMUYECKOM YPaBHEHUH, K30~ U
HAOTEPMUYECKUX PEAKIUSX.
TonnuBo (HedTh, yrojab U METaH).
3arpsi3HEHUE BO3AyXa, CIIOCOOBI €ro
IpEeNOTBpALICHUS. Y CHIIEHUE
NapHUKOBOTO 3 (ekTa, pa3pylieHue
030HOBOTO cJ10s1. JleMOHCTpanuu
B3aumoneiictBue pocdopa, cepsl

U JKeJie3a C KUCIOPOI0M (BO3MOKHO
UCIIOJIb30BaHUE BHUJI€O-OIBITOB).
Omnpenenenue conepKaHus KHUCIOpoaa
B Bo3/1yxe. OMbITHI,
JEMOHCTPHUPYIOLIUE YCIOBUS
BO3HUKHOBEHUS U MPEKPaIICHUs
TOpEHUS.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

Jlabopamopnbwtii onvim:
O3HakomileHHE ¢ 00pa3laMu OKCUIOB.
[Ipaktuueckas padora: Ne 3.
[TonyueHnue u coOupaHue KUCIopoa,
M3YYEHHUE €T0 CBOMCTB.

Boiuucnenua

OKHUCJICHUSI.

e (Cobupatrb npubOpPHI 115
MOJIYYEHUS] KHUCIOpoAa
(BBITECHEHHEM BOJBI U BO3/IYXa).

e Pacrno3HaBaTh OIBITHBIM
IIYTEM KHUCIJIOPOA.

e lcnomnws3oBath
XUMHUYECKYI0 CUMBOJIMKY JIJIsI
cocTaBJIeHHs (JOPMYIT BEIIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUI
XUMHAUYECKUX PEAKINN C yHJaCTUEM
KHCIJIOPO/JIA.

e  OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/IyXa.

e (Crnenosarb npaBuiIamM
6e3omacHo paboThHI B
nabopaTopuu Mpu
WCITOJIb30BAaHUN XUMHYECKOM
MOCy/1bl U 000pyAOBaHUS, a
TaKXke ImpaBujiaM 0OpaIleHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

e [Inanuposarh u
OCYIIECTBIISAThH Ha TPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOACHMS, IETIaTh
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— MOHGKYHHPHOﬁ MacCChbI KHCJIOPOOa
1 030HA HA OCHOBAHWM aTOMHOM MacCChI
XUMHWYCCKOT'O 3JICMCHTA

BBIBO/IbI T10 PE3YyJIbTaTaM
AKCIIEPUMEHTA.

e VY4acTBOBaTh B COBMECTHOM
paboTe B rpyIIe.

e lcnonp30BaTh pu
BBITIOJTHEHUN YYEOHBIX 3aaHul U
B IIPOLIECCE UCCIEN0BATEIBCKOU
JIEATEIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOT0 COJIEPKAHUS,
CIIPaBOYHBIE MATEPHUAIIBI,
pecypcbl HTEpHETA.

e BricTpauBaTh pa3BEPHYTHIC
MUCbMEHHBIE U YCTHBIE OTBETHI C
Omnopoi Ha HH(pOpMAITHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepuajioB, FPAMOTHO
MCIIOJIb30BaTh N3yYEHHbIN
MOHATUMHBIN amnmapar Kypca
XUMUU

Tema 4. Bogopoga,
MoHATHe 0 Kucnorax
U conax

(54)

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxaenue B npupone,
bu3nYecKue 1 XMMUYECKHE CBOWCTBA
(HanpuMepe B3auMOJICUCTBUS C
HEMETaJUIAMH U OKCHJIaMU METAJIJIOB),
NpUMEHEHUE, CIIOCOOBI
nosnyueHus. I lonsitue o kucinorax u

e PackpsIiBaTh CMBICH
M3y4aceMBbIX ITOHATUHN U
MIPUMEHSThH 3TU OHATHUSA
MIPUONIMCAHUH CBOMCTB BEIIECTB U
UX IIPEeBpALICHUM.

e XapakTepu3oBaTh
(ommchIBaTh) (DU3UYECKUE U
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COJISIX.
JdeMoHCcTpaIMuA

[Tonyuyenue, cobupanue u
pacro3HaBaHKUE BOJAOPOA.
['openne Bonopona.
B3aumoperictBre Bogopoa ¢
okcuaommenu(1l).

JlabopaTopHbie 1
NPaAKTHYECKUEPAOOTHI
JlabopamopHhuwiii onvim:

BBaHMOHGﬁCTBHG KHCJIOT ¢ MCTaJlJIaMU.

Ilpakmuueckas paboma.
Ne 4. TTonydyenue u cobupanue
BOJIOPO/A,U3yUYECHHUE €0 CBOUCTB.

Buviuucnenua

— MOJIEKYJISIPHOM MacChl BEIIECTBA
HAOCHOBAHHUU aTOMHOM MAacCHI
XUMHUYECKHUX DJIEMEHTOB

XUMHUYECKHE CBOMCTBA BOAOPO/IA,
CIIOCOOBI €T0 MOTyUYeHHUS,
IpUMEHEHUE.

o Cobupats mpubdop s
MOJTY4YEHHUs BOJAOPOA.

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

e (CrenoBarhb NpaBuiiaM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCIIOJb30BaHUN XUMUUYECKOM
MOCY/1bl U 000pYAOBaHUS, a
TaK)Ke MpaBuiiaM oOpaIieHus C
TOPIOYMMH BEIIIECTBAMHU B OBITY.

e [Lranuposats u
OCYIIECTBJISAThH Ha MPAKTUKE
XUMHUYECKHE IKCIIEPUMCHTHI,
MPOBOAUTH HAOIIOICHUSI, 1eTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

e VYyacTBOBaTh B COBMECTHOMU
pabote B rpytie

Tema 5. KonnyecrseHHble

KomuuecTBo BemecTtBa. Mob.

e PackpsIBaTh CMBICH
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OTHOLWEeHUA B XuMumn
(44)

Monsiprast Macca. 3akoH ABoraapo.
MonsipHabiii 006EM razoB. PacuéTel no
XUMHAYECKUM YPABHECHHUSIM.

JleMoHCTpanus
OO6pa3ipl BEIIEeCTB KOJTUYECTBOM 1
MOJIb.

Buviuucnenua

— 00B€Ma, KOJTUYECTBA BEIICCTBA
ra3ano ero M3BECTHOMY KOJIHUYECTBY
BEII[ECTBA U O0BEMY;

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

U3Yy4YaeMbIX MTOHSATUN U
MPUMEHSTH ATH MOHATHSI, a TAKKE
M3YYCHHBIC 3aKOHBI U TEOPUHU TS
pelieHust pacu€THBIX 3a/1a4.

e Bpruucnaars MOISpHYIO
Maccy BEIIECTB; KOJIUYECTBO
BeIlleCTBa, 00BEM rasza, Maccy
BEILIECTBA;

e [IpoBOAUTH Pacy€ThI MO
YpaBHEHUSIM XUMUYECKUX
peakImii: KoJIM4ecTBa, 00bEMa,
MaccChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BbEMY, Macce
peareHTOB WJIU MPOIYKTOB
pEaKIuu.

e BricTpauBaTh pa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii Ha MH(OPMAITHIO U3
y4eOHUKA U CTIPABOYHBIX
MaTepuaioB, FPAMOTHO
MCIIOJIb30BaTh NU3yYEHHbIN
MOHATUHHBIN anmapar Kypca
XUMUU

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

dusnyeckue cBOMCTBA BOALI. AHAIIN3HU
CHUHTE3 — METObl U3YUECHUS
COCTaBaBO/IbI.

XUMUYECKHE CBONCTBA BOABI(PEaKIIuU

e PackpsIBaTh CMBICH
M3y4aceMBbIX ITOHATUHN U
IIPUMEHSATH T ITOHATHUS IIPU
ONMCAaHNUH CBOVCTB BEIIECTB U UX
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C MeTaJulaMH, OKCHJIAMUMETAJIJIOB U
HEMETAJJIOB).

CocraB ocHoBanuil. [lonsatue 06
WHJMKATOPAX.

Bopna xak pactBoputens. PacTBopsl.
PacTBOpUMOCTH BEIIECTB B BOJIE.
Hacsimennsie u
HEHACBIILIEHHBIEPACTBOPBI. MaccoBas
JTOJIS1 BEMIECTBA BPAaCTBOPE.

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

3arpsi3HeHHE NPUPOTHBIX BOI.
OxpaHau OYHMCTKA MPUPOIHBIX BOJ.

JlemoHcTpanuu

DNEeKTpOn3 BOAbL; CHHTE3 BO/IbI;
B3aUMO/ICHCTBHUE BObI C METAJIAMU
(Na, Ca) (B0O3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB).

PacTBopeHue BeliecTs ¢
Pa3IUYHONPACTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIOT

MILEJI0YEN C MOMOIIBI0 HHIUKATOPOB.

JlaGopaTopHblie n
NMPAKTHYeCKHEePA0OTHI

MIPEBPAILICHUMN.

e XapakTepu3oBaTh
(U3HYECKUE U XUMHYECKHE
CBOMCTBA BOJBI, €€ POJIb KaK
pPAcTBOPUTENS B IPUPOTHBIX
poLeccax.

e CocraBisaTh ypaBHEHHS
XUMUYECKUX PEAKIUNA C yHaCTUEM
BOJIBI.

e  OOBIACHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBS3aHHBIX C 3arpsI3HEHUEM
MPUPOIHBIX BOJ, CIOCOOBI
OUYMCTKH BOJIbI OT IPUMECEHA,
MEpBI 10 OXpaHe BOJ OT
3arpsi3HEHHUS.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, IeTIaTh
BBIBOJIbI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
0e3omacHoi paboThI B
nabopaTopuu pu
UCITOJIb30BAaHUU XUMHUYECKOU
MOCY/IbI U 000PYIOBaHUSI.
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Ilpaxmuueckas paboma:

Ne 5. IIpuroroBneHnue pacTBOpOB
CONPENECIEHHON MACCOBOM JIOJIEU
PAacCTBOPEHHOTO BEIIECTBA.

Buviuucnenun

— C UCHOJIb30BAaHUEM IOHSATHUS
«MaccoBas JI0JIs BEIIECTBA B
pacTBope»

e [IpoBOAUTH BEIYMCIIEHUS C
MIPUMEHEHUEM MTOHSATHUS
«MaccoBasl 10715 BEILIECTBA B
pacTBope».

e lcnonp30BaTh pu
BBIIIOJIHEHUH YYE€OHBIX 3aJaHUI U
B [IPOLIECCE UCCIIEI0BATEIBCKON
NEeATEIbHOCTH HAy4YHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEPIKAHMS,
CIIPaBOYHBIE MATEPHUAIIBI,
pecypcbl HTEpHETA.

e BrpicTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Omnopoi Ha HH(pOpMAITHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepHaoB, IPAMOTHO
UCITIOJIB30BATh N3YUECHHBIN
MOHSTUHHBIN anmapar Kypca
XUMUU

Tema 7. OcHOBHbIe Knaccbl
HeopraHU4eckKkux
coegUHeHUI

(11 4)

Knaccuduxkaius HeopraHndeckux
COEIMHECHUM.

Oxcuabl: COCTaB,
Kkjaccudukanusa(OCHOBHbBIE,
KHCIIOTHBIC,
amdoTtepHbie,Hecoaeo0paszyoIme),
HOMEHKJIaTypa(MeXyHapoIHAS U

e KrnaccudunupoBaTh
M3y4aeMbICBEIIECTBA 110 COCTABY
Y CBOKICTBaM.

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

[TonyyeHue u XUMHUYECKHUE
CBOMCTBAKHCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIXOKCUIOB.
OcHOBaHHUS: COCTaB,
KJ1accu(UKaIMs, 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,IIeJIOYaMU 1 COJISIMH.
['eHeTnyeckas CBSI3b MEXKIY
KJIACCAMUHEOPTaHUYECKUX
COCIVHEHNH.

JdemMoHcTpanuu

OO0pasIel HEOPraHUYECKHUX
BEIIECTBPA3JINYHBIX KJIACCOB.
B3aumoperictBue pactsopa

e [IporHosupoBaTh CBOKMCTBA
BEI[ECTB Ha OCHOBE OOIIMX
XUMHUYECKUX CBOMCTB U3YYCHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

e (CoCTaBisTh MOJIEKYJISIPHBIE
YpaBHEHHUS PEaKIIHiA,
WJUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U CIIOCOOBI OJTYyUEHUS
BEILIECTB U3YUYEHHBIX
KJIACCOB/TPYIIIL, @ TAKXKe
MOATBEPKIAAOIINX T'€HETUYECKYIO
B3aMMOCBSI3b MEXKIY HUMH.

e [Ipou3BOAUTH BEIYUCICHUS
M0 YPaBHEHUSIM XUMUYECKUX
peaKuuii.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, IeTIaTh
BBIBOJIbI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
0e3omnacHoi paboThI B
nabopaTopuu pu
MCIIOJIb30BaHUN XUMUYECKOMN
MOCY/JIbI ¥ 000PYIOBAHMS.
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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
AKCIIEPUMEHTAIIBHBIX3a/1a4 110 TEME
«OCHOBHBIE KJIACCBIHEOPTaHUYECKUX
COCIVHEHNI.

Boiuucnenua
— 110 YPaBHEHUSIM XUMHUECKUX
peaKiuii

e lcnonb3oBaTh npu
BBITNIOJIHEHUH YY€OHBIX 3aJaHUN U
B [IPOLIECCE UCCIIEI0BATEIBCKON
NEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAECPIKAHUS,
CIIPaBOYHBIE MATEPHUAIIBL,
pecypcsl MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OTIOpo# Ha UH(OPMALHIO U3
yueOHUKa U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUU

Paznen 3. Ilepuoaudecknii 3axon u Ilepuoanueckas cucrema xumudeckux 3jaemeHToB . . MenaeseeBa.
Ctpoenune aToM0oB. XumMmn4eckasi CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)
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Tema 8. Ilepuoanueckuii
3akoH u [lepuognueckas
CHCTEeMAa XMMHYECKHUX
3J1EMEHTOB

J1. 1. MenaeneeBa.
Crtpoenue aToma (7 4)

ITepBbI€ MONBITKH
KJIaCCU(UKAITMUXUMUUECCKUX
sneMeHToB. [ToHsiTHE Orpynmax
CXOJIHBIX DJIEMEHTOB (IIICJIOYHBIE U
IEJIOYHO3EMETIbHBIE
METaJLJIbI,[aJIOT€Hbl, UHEPTHBIC Ta3bl).
DJIEMEHTBI, KOTOPBIE
oOpazyroTaMoTepHbIC OKCUIBI U
TUJPOKCHUJIBI.

[Iepronnyeckuil 3aKOH U
[lepuoauyeckas cucreMa XUMUYECKHUX
sanemenToB [l. 1. Menpaeneena.
[leproapl, rpyNMbLIOATPYIIIHL.
DU3UYECKUN CMBICIITIOPSIKOBOTO
HOMEpa AJIEMEHTA, HOMEPOB Mepruoaa u
rpynnbl. Ctpoenue aroMoB. CocTaB
aToMHbIXsiiep. M30TONbI. DNEKTPOHBI.
CTpoeHHesIeKTPOHHBIX 000I0UEK
aTOMOB TIIEepBbIX20 XUMHUYECKUX
aneMeHToB [leprnoanyeckoit cucTemMbl
. . Menneneena.

XapakTepucTuka XMMUYECKOTO
AJIEMEHTA M0 €r0 MOJIOKEHHUIO B
ITepunonnueckoiicucreme /1. 1.
MeHneneeBa.3HaueHrE
ITepunoauueckoro 3aKkoHau
[Teproauyeckoil CUCTEMbI XUMHUYECKUX

e PackpsIBaTh CMbICI
MEPUOANYECKOI03aKOHA.

e [loHMMAaTH CylIECTBOBAHHE
MEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKUX DJIEMEHTOB
(M3MEHEeHHEe panyCcoB aTOMOB H
AIEKTPOOTPUIIATEIILHOCTH )M UX
COCAMHEHUN OT IOJI0KEHHUS
BIIEPUOINYECKON CUCTEME U
CTPOEHUSI aTOMA.

e VYcTraHaBIMBAThH CBS3b
MEK]ly TIOJIOKEHHUEM DJIEMEHTA B
MIEPUOIMYECKON CUCTEME U
CTPOEHHUEM €ro aTroMa (CoCTaB U
3apsia siapa, o011Iee Ynuciio
AIIEKTPOHOB U PACIPEACIICHUE UX
O JIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBaTh XapaKTep
VM3MEHEHUSI CBOWCTB 3JIEMEHTOB U
YX COCIMHEHUH 110 IpynIiam 1
nepuosiam llepuoanueckon
CUCTEMBL.

e XapakTepu3oBaTh
XUMHYECKHUE JIEMEHTHI TIEPBBIX
TPEX MEPHUOJIOB, KaIUs, KaJIbILIHs
0 UX MOJIOKEHUIO B
Ilepronnueckoi cucreme
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AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKH
unpaktuku. /. 1. MenneneeB —
YUYEHBIN,IIEAArOT U TPaXKIaHUH.

JleMoHCTpanun

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

JlaGopaTopHblie n
NMPAKTHYECKHEePadOTHI
JlabopamopHhuwiti onvim:
BzaumopencTBre ruipokcuia MUHKA
CpacTBOpaMu KHUCJOT U LIEJI0UeH

. 1. Menpeneena.

e (CnenoBarh npaBuIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCIIOJb30BaHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.

e BricTpauBaTh pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OTOpoii Ha HH(pOpMAIUIO U3
y4eOHUKA U CIIPaBOYHBIX
MaTepuaioB, FPAMOTHO
WCIIOJIb30BaTh NU3yYEHHbIN
MOHSTUMHBIN amnmapar Kypca
XUMHUH.

e lcnonp30BaTh pu
BBITIOJTHEHUU YYCOHBIX 3aIaHUN
TEKCThI yueOHUKa, CIIPAaBOYHbBIC
matepuansl (Ilepuognueckyro
CUCTEMY XMMHUUYECKUX IJIEMEHTOB
. 1. MenneneeBa, Tabauiry
pPacTBOPUMOCTHU KHUCJIOT,
OCHOBAHHUM M COJIEH B BOJE,
AIEKTPOXUMUYECKUN
pAAHATPSHKEHU METAIIJIOB).

e lcnomnb3oBarth npu
BBITIOJTHEHNUU YYCOHBIX 3alaHUN U
B IIPOLIECCE UCCIIEOBATEIbCKOM
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NEeATEIbHOCTH HaAy49HO-
HOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEPIKAHMS,
CIIPABOYHBIE MaTEPUAJIBbL,
pecypcnl MHTEpHETA

Tema 9. Xumuueckasi
CBA3b.
OxucauTeabHO-
BOCCTAHOBHUTEJbHbBIE
peakuuu

(8 4)

DNEeKTPOOTPUILIATETLHOCTD
aTOMOBXWMHYECKHUX DJIIEMCHTOB.
XuMmudeckas CBs3b (MOHHAS,

KOBAJICHTHAAIIOJISIPHAA M KOBAJICHTHAA

HenoJssipHas ). CTeneHb OKUCICHUS.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC

peakuuu (OBP). IIponeccer
OKHUCJICHUSIU BOCCTAHOBJICHHUSI.
OKHCIUTETN UBOCCTAHOBUTEIIH.

JlemoHcTpanuu

OKHCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC

peaKIuu: TOpeHue, peaKiuu
Pa3IoKEeHUs], COETUHEHUS

e PackpeIBaTh CMbICI
M3y4aeMBbIX TTOHATHH.

e Omnpenensith BUI
XUMHUYECKOU CBSI3H B
COETUHEHUH.

e Omnpenensith CTEIECHb
OKHCIIEHUSI XUMUYECKOTO
arieMeHTa 1o (GopmyJie ero
COEIMHEHHS.

e  Onpenensitb JIEMEHT
(BemecTBO) — OKHUCIUTEb U
AJIEMEHT (BEILIECTBO) —
BOCCTaHOBUTEIIb.

e OOBSICHATH CYIIHOCTh
MPOLIECCOB OKUCIIEHUS U
BOCCTaHOBJICHHS.

e (CocTaBasATh INEKTPOHHBIN
OanaHc ¢ yuéToM uncia
OTJIAHHBIX U IPUHATHIX
AJIEKTPOHOB.

e (CoCTaBisiTh ypaBHEHHE
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OKHCJIUTENLHO-
BOCCTAHOBUTEIHLHON PEaKIINH.

e lcnoas30BaTh Ipu
BBITIOJTHEHUHU YYEOHBIX 3aIaHUI
TEKCThI yueOHUKa,

® CIIPaBOYHBIEC MaTEpHUAIIbI
(IepUOIUYECKYIO CUCTEMY
XUMHUYCCKHUX AJIEMEHTOB
. 1. Menneneea, Tabauiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaAHHUM M COJIEH B BOJIE,
AIEKTPOXUMHUYECKUN PsiT
HaIpsHKEHUI METAJJIOB)
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9KJIACC(2 4 B Heaemnto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIE TEMBI,
PACKpBIBAIOIINAE TAHHBIN
paszei mporpaMmsl, U
KOJINYECTBO YacCOB,
OTBOAMMOE Ha UX U3YUYCHUE

OcHOBHOE cOoepKaHne

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaroIMXCcst

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbable XumMudeckue moHsATus (20 4)

IloBTOpEeHue U yrirydJjienue
3HAHUH OCHOBHBIX
pa3zxesnoB

Kypca 8 kiacca

(59)

[lepronnueckuil 3aK0OH.

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

anemenToB /. 1. MeHpaeneena.

CrpoeHne aToMOB. 3aKOHOMEPHOCTH B

W3MEHEHUHU CBOMCTB XUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIus, KaJIbIUS U UX COSTMHCHUM B
COOTBETCTBHUH C II0JIOKCHUEM

9JICMCHTOB B HepHOHH‘{eCKOﬁ CHCTCMC

Y CTPOEHHEM MX aTOMOB.
Knaccudukaiys 1 HOMEHKIIaTypa
HEOPTraHWYECKUX BEIIECTB
(MexXayHapoHas ¥ TPUBHAIbHAS).
XHUMHUYECKHUE CBOMCTBA BEILICCTB,

OTHOCAIINXCA K Pa3/IMYHbIM KJIaCCaM

HCOPraHU4YCCKUX COC}IHHCHI/Iﬁ, nx

IFCHCTHUYCCKAasA CBsA3b HCOPraHNMYCCKUX

BEIIIECTB.

e XapaKTepu30BaTh
XAMHUYECKUE 3JIEMEHTHI IEPBBIX
TPEX MEPUOJIOB, KA U KATbIUA
110 UX MOJIOKECHUIO B
[lepnoguyeckoi cucreme
. 1. Menpaeneena.

e KrnaccudunupoBaTs U
Ha3bIBaTh HEOPraHUYECKUE
BEIIECTBA U3YUYEHHBIX KJIACCOB.

e OmnuceiBaTh 00IIHE
XUMHUYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB,
MOJITBEPKAATh CBOWCTBA
MIpUMEPAMU MOJIEKYIISIPHBIX

YPaBHEHUN XUMUUYECKUX PEAKLINH.

e OmnpenensitTh BUI
XUMHYECKOU CBSA3U U THUII
KPUCTAJUIMYECKON PEIETKU
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CTtpoeHue BelecTBa: BUIBI
XUMHYECKOH CBSI3U U THIIBI
KPUCTALTMYECKUX PEIIETOK.
3aBUCHMOCTB CBOMCTB BEIIECTB OT UX
CTPOCHHUSI.

JleMoHCTpanumn

1. Moneny KpUCTAIIIMYECKUX PEIETOK
HEOPTaHUYECKUX BEUIECTB.

2. KopotkonepuonHas u
JUTMHHOTIEPUOAHAS. (POPMBI
[Ieprnonyeckoi CUCTEMBI XUMUYECKHUX
anemenToB Jl. 1. Mennaeneera

BEILIECTBA.

e [IporHosupoBaTh CBOKCTBA
BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHHSL.

e BricTpanBaTh pa3BEpHYTHIE
MMICHbMEHHBIE U YCTHBIE OTBETHI C
OTOpOii Ha HH(POPMAITHIO U3
y4eOHUKA U CIIPaBOYHBIX
MaTepPUaIoB, IPaMOTHO
HCIIOJIB30BaTh U3Y4YEHHBIN
MOHATUHHBIN anmapar Kypca
XUMHH.

e lcnonws3oBath npu
BBITIOJTHEHUU YYEOHBIX 3aJaHul U
B IPOLIECCE UCCIIEI0BATEIBCKON
JIESITETbHOCTH HAYYHO-
MOIYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO COAEPKAHUS,
CIIPaBOYHbBIE MAaTEPUAIIBIL,
pecypcol MHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHMHMYECKHX peakuui
(4 1)

Knaccudukaiys XuMU4eCKUX peakiui
10 Pa3JINYHBIM NpHU3HAKaM (110 YHCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BEILECTB, M0 TEIUIOBOMY 3 (eKTy, 1o
WU3MEHEHUIO CTENEeHEN OKUCIIECHUS
XUMHUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, TI0 YYACTHIO

e PackpsIiBaTh CMBICH
M3y4aceMBbIX ITOHATUHN U
MIPUMEHSTH 3TU NOHATHS TIPH
ONMCAHWN CBOWCTB BEILIECTB U UX
[IPEBPALCHUMN.

e KraccuduuupoBaTh
XUMHYECKUEPEAKIUH 110
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Karanusaropa).JK30- U
HAOTEPMUYECKHE

peaKIK, TEPMOXUMHUUECKUE
ypaBHeHus1. [ToHsiTHE O CKOpOCTH
XAMUYECKOU pEeaKIInu.

[ToHsiTe 0 TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [lonsarue 00
00paTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakiusx. [lonsarue o
XUMHYECKOM paBHOBecHHU. DakTopHl,
BIIUSIIOIINE Ha CKOPOCTh XUMHUYECKOU
peaKkuuu U MOJI0KEHHE XUMUUECKOTO
paBHOBECHSI.
OKUCANTENEHO-BOCCTAHOBUTEIbHBIE
peakiuu (3JIEKTPOHHBIN OaslaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM
peaKIum).

JleMoHCTpauumn

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

2. Bo3gelcTBre Katain3aTopa Ha
CKOPOCTh XMMUYECKOMN peaKInu.

3. [Ipumepsbl HEOOPATUMBIX U
00OpaTUMBIX peaKLU.

4. CMmelieHnue paBHOBECHSI XUMUYECKOM
peaxIuu.

pa3IMYHBIM MPU3HAKAM.

e VYcTraHaBIMBATH
3aBUCHMOCTb CKOPOCTH
XAMHUYECKOUN pEaKIUU OT
pa3auYHbIX (aKTOPOB.

e [Iporno3upoBath
BO3MOKHOCTH IIPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B
Pa3INYHBIX YCIOBUSX.

e  OmnpenensiTe OKUCIUTEIND U
BoccTtaHoBuTens B OBP.

e (CocTaBasATh IIEKTPOHHBIN
OalaHC peaKIuu.

e [lpou3BoaUTH BHIYUCICHUS
10 XUMHYECKUM YPAaBHEHHSIM.

e BricTpauBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Omnopoi Ha uH(pOpMaITHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepruaJioB, FPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
TOHATUMHBIN ammapar Kypca
XUMUHU.

e lcnonws3oBath npu
BBITIOJITHEHUH YI€OHBIX 3aJaHUH U
B MIPOLIECCE UCCIIEA0BATEIbCKOU
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Buviuucnenua

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

NEeATEIbHOCTH HaAy49HO-
HOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEPIKAHMS,
CIIPABOYHBIE MaTEPUAJIBbL,
pecypcsl MHTEpHETA

Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLUANusl.
XuMHYecKHe
peakiuu B pacTBoOpax

(8 1)

Teopus dNeKTPONTUTHIECKON
JVCCOLUHALMH. DIEKTPOIUTHI U
HEJJICKTPOJIUTHI.

Katuonsl, annoHnsl. MexaHu3m
JIACCOLIMALINY BEIIECTB C Pa3IUYHBIMU
BHUJIAMU XUMUYECKOU CBSI3H.
Crenenpauccounanu. CUIIbHBIE U
CJ1a0BbICAIEKTPOIIUTHI.

Peakiiuu moHHOTO 0OMEHA, YCIOBUS
uxIporekanus. MoHHbIE
YPaBHEHUSIPEAKIIUH.

XHUMHYECKHE CBOMCTBA KUCIIOT,
OCHOBAHUM U COJIEW B CBETE
MpEeACTaBICHUN 003IEKTPOTUTHIECKON
nuccormannu. CpenapacTtBopa.
[ToHsiTHE O TUAPOIU3E COJIEH.
KauecTBeHHbBIC peaKIuu Ha KATUOHBIU
AHUOHBI.

e PackpeIBaTh CMbICI
M3y4aeMbIX MTOHSATUM, a TaKXKe
CMBICJI TEOPUU
AIEKTPOITUTUUECKON
JIACCOLUALINY.

o OOBACHATH MPUUUHBI
AIIEKTPONPOBOIHOCTH BOJIHBIX
PacTBOpPOB.

e CocraBisaTh ypaBHEHHS
JIMCCOIUAIINY KUCIIOT, IIeJI0UYei 1
COJIEH, TIOJIHBIE U COKPAIIEHHBIE
HMOHHBIE YPABHEHUSI XUMUYECKHUX
peakIuii HOHHOTO 0OMeHa.

e [Lranuposate u
OCYILECTBJISITh HA TTPAKTUKE
XUMHUYECKUE IKCTICPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI, JIeTIaTh
BBIBO/IBI TI0 pe3yJibTaTam
AKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
0e3omacHoOi paboThHI B
nabopaTopuu pu
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JdeMoHCcTpaMuA

DJIeKTpUUECcKasi IPOBOIUMOCTh
pPacTBOPOB BEIIECTB; ABMKEHNE HOHOB
B DJICKTPUUYECKOM IIOJIE.

OMBIThI, WITIOCTPUPYIOIINE TPU3HAKU

NPOTEKaHUs peaKMii HOHHOTO OOMEHa.

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

JlabopaTopHbie 1
NMPAKTHYECKHEePadOTHI
JlabopamopHuwiti onvim:

Peakiiuu noHHoro obmMeHa B pacTBopax
ANEKTPOIUTOB: cynbdara menu(ll)u
ménoyn, kapOoHaTa HATPUS U COJITHOU
KHUCJIOTHI, peaKlysl HEUTpaIu3aun
MEXKTy TUAPOKCHUIOM KaJIusl U COJISTHOM
KHUCJIOTOM.

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

Boiuucnenua
— 110 YPaBHEHUAM XUMHYECKHUX
peaKiuii

HCIIOJIb30BaHUN XUMUYECKOM
MOCY/IbI U 000PYI0BaHUS.

e [Ipou3BOANUTH BEIYUCICHUS
10 XMMUYECKUM YPaBHEHUSM.

e BricTpanBaTh pa3BEpHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OTNOpoi HaMH(OPMAIIHIO U3
yueOHUKa U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MOHATUHHBIN anmapar Kypca
XUMHH.

e lcnonp30BaTh pu
BBINIOJIHEHUH YYE€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATENBCKON
JEATEIBHOCTH HAYYHO-
MIONYJIAPHYIO JINTEPATYPY
XUMHUYECKOT'0 COJIEPIKAHNUS,
CIIPaBOYHBIE MaTEPHAIIbI,
pecypcol MHTEpHETA
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Pasznen 2. HemeTrayuibl U ux coeqnnenus (24 )

Tema 3. O0mas
XapaKkTepucTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl. I'anorensl
(49)

OO01mast XxapaKTepUCTHKA TraJIOr€HOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB
ATUXAJIEMEHTOB, XapaKTEPHBIE JJIsI
HUXCTENEeHU okucieHus. CTpoeHue
n(U3NIECKHE CBONCTBA TPOCTHIX
BEIIIECTB — raJIOTCHOB.
XUMHUYECKUECBOWCTBA HA IPUMEPE
xJjiopa (B3auMOJICHCTBHE C METaJIaMH,
HeMeTaJlJIaMH, IIIeJI0YaMu ).
XnopoBonopoa. ColIHasKUCIOTA,
XUMUYECKUE CBOKCTBA,IOIyYEHHUE,
npuMeHeHue. KauecTBeHHbIE peakinu
Ha rajore€HU/1-UOHBI.

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

JleMoHCcTpauumn
Buneomarepualisl: raloreHsl 1 UxX
COCTUHEHMSI.

OO6pasupl XJIOPUIOB.

JlaGopaTopHblie n
NMPAKTHYeCKHEPA0OTHI
Jlabopamopnuwiii onvim:

e OOBICHATH 00IIME
3aKOHOMEPHOCTHU B U3MEHECHUU
CBOWCTB HEMETAJIOB U UX
COEIMHEHNH B MPENENIax MaJIbIX
MEPUOAO0B U TJIABHBIX MOATPYIIII
[Tepronn4eckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB C YUETOM
CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh
bu3nYecKue 1 XUMHYECKHE
CBOIWCTBA MPOCTHIX BEIIECTB
raJIOr€HOB (Ha MpUMEPE XJI0pa) U
CJIO’KHBIX BEIIECTB
(xJ10poBOIOpOIA, XJIOpUIA
HATpHs), CIOCOOBI UX MOTYUYEHUSI,
MPUMEHEHHUE U 3HAUYCHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA.

e OmnpenensiTh raJIoreHu -
MOHBI B PaCTBOPE.

e [Lranuposats u
OCYIIECTBIISITh HA MTPAKTUKE
XUMHUYECKHUE IKCTICPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI, JIeTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCTIIEPUMEHTA.

e (enoBarh NpaBuIaM
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Pacnio3zHaBaHue XJI0pHUa-MOHOB.
Ilpaxmuueckas paboma:

Ne 2. ITonyuenue consiHoi
KHUCJIOTBL,N3YYCHUE €€ CBOMCTB.

Buviuucnenua

— 110 YPAaBHCHUSIM XUMHUUYECKUX
peakIuid, eciiu OJNH U3 PEarecHTOB JaH
BU30OBITKE;

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

Oe3omacHoi paboThHI B
nabopaTopuu Mpu
HCIIOJIb30BaHUN XUMUYECKOM
MOCY/Ibl U 000PYI0BaHUS.

e BricTpanBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Ornopoi Ha HH(POpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaloB, IPAMOTHO
UCITIOJIB30BaTh U3YUCHHBIN
MOHATUHHBIN anmapar Kypca
XUMUHU.

e lcnonbp3oBaTh npu
BBINIOJIHEHUH YYE€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
NEATEIIBHOCTH

®  Hay4YHO-TIOIIYJISIPHYIO
JUTEPATyPy XUMHUUYECKOTO
COJlep>KaHusl, CIIPaBOYHBIE
Martepuaisl, pecypcsl MHTEpHETA

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

Cepa u eécoenuHeHust

(5 4)

OO61mast xapakTepucTHKa
aneMeHToBVIA-rpynmnel. OcoOeHHOCTH
CTPOEHHUSATOMOB ITHX 3JIEMEHTOB,
XapaKTEPHbIEJIS] HUX CTENEHU
okucienusi. Ctpoenuen pusnyeckue
CBOMCTBA MPOCTBIXBELIECTB —
KHUCJIOPOJIa ¥ CEPBL. AJUIOTPOITHbBIE

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

e XapakTepu3oBaTh
(bU3UIECKUE M XUMUICCKHE
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MOU(DUKAIIUK KACIIOPOJIa U CEPBI.
XUMHUYECKHUE CBOMCTBA CEPBHI.
CepoBo10po/1, CTpOCHHE, (PU3UIECKUEC
Y XUMHUYECKHE CBOMCTBA. OKCHUIBI
CEPBIKAK MPEICTABUTEIN KUCIOTHBIX
okcu10B. CepHasi KUCIIOTa,
(bu3nYeCcKren XUMUYECKUE CBOMCTBA
(oO1ue KakmpeacTaBuTeNs Kiiacca
KHUCJIOT U crieniuuyeckue),
MIPUMEHEHHUE.

XHUMUYECKHUE PEAKIINAH, JIEKAITUE B
OCHOBE MMPOMBIIIIJICHHOTO CTI0c00a
MOJYYEHHUS CEPHOU KUCIIOTBHI.
AnmnapaTsl UIIPOTEKAIONINE B HUX
MpolIecChl (Ha mpuMepe POr3BOICTBA
CEPHOU KUCIIOTHI).

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

Haxoxaenue cepol v €€ COeTMHCHUIB
npupojie. XUMUYECKOE 3arps3HCHHE
OKpYKarOIIEH CpeIbl
COCTMHEHUSAMUCEPHI (KUCIOTHBIC
JOXKIM, 3arPSI3HEHUEBO31yXa U
BOJIOEMOB), CITOCOOBI
€ronpeaoTBpalCHNUS.

CBOMCTBA MPOCTOT0 BEILIECTBA
CEphI U €€ COCTMHECHUI
(cepoBOAOPO/Ia, OKCUIOB CEPHI,
CEPHOM KUCIIOTHI, CYIb(})aTOB),
CHOCOOBI MX MPUPOJIE U KU3HU
YeJIOBEKa.

e Onpenensate HaIU4YME
CyJib(paT-uOHOB B PaCTBOPE.

e  OOBICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C TIEPEPadOTKOM
COCMHEHUH CEPHI.

e [Lmanuposats u
OCYILECTBJISITh HA MTPAKTUKE
XUMHUYECKHE DKCIICPUMECHTHI,

e [IpoBoauTh HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA.

e (Crnenosarb npaBuiIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMUUECKOM
MOCY/Ibl U 000PYAOBaHUS.

e [Ipon3BOANUTH BEIYUCIICHUS
M0 XUMUYECKUM YPaBHEHUSM.

e lcnonws3oBath npu
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JdeMoHCcTpaIMuA

Komnekuu (Bugeomarepuabl): cepau
€€ coeUHEHUSI.

OOyrimBaHue caxapa noj
JEHCTBUEMKOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTHI.

JlabopaTopHbIe U IPaKTHYECKHE
padoThI

JlabopamopHvie onvimol:
Oo6napy:xeHue cynbhaT-uoHOB.
BaumopeiicTBue pazdoaBieHHON
CEPHOMKHUCIIOTHI C IIAHKOM.

Boviuucnenusn

— 10 YPaBHEHUSIM XUMHYECKUX
peaKuuii;

— MacCOBOM JIOJIM BBIXOJA ITPOIYKTa
peakIuu

BBITIOJIHEHUU YYE€OHBIX 3a1aHUM
TEKCThl yueOHHUKa, CIIPABOYHbBIC
matepuainsl (Ilepuognueckyro
CUCTEMY XUMUYECKHUX
sanemenToB/l. 1. MeHeneena,
Ta0JIUIly paCTBOPUMOCTH KUCIIOT,
OCHOBAHHUM U COJICHB BOJIC,
ANEKTPOXUMUYECKUH PSILT
HaIpsHKEHUI METAIIOB).

e lcnonp30BaTh pu
BBITIOJIHEHUU YYE€OHBIX 3aIaHUM U
B IIPOLIECCE UCCIIEN0BATEIBCKOM
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTOCOIepKaHUS,
CIIPABOYHBIE MaTEPUAIIBI,PECYPCHI
NutepHera

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

(7 1)

OO6m1as xapaKTepucTUKa
anemeHToBVA-Tpymniibl. OcoOeHHOCTH
CTPOCHHUSATOMOB ATHX DJIEMEHTOB,
XapaKTEPHBICJISI HUX CTEMEHU
OKHUCJICHHUSI.

A30T, pacripoCTpaHEHUE B
npupoe,pu3nIecKre U XUMUYECKUE

e OOBsCHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB RJIEMEHTOB V A-TpyIIITbI
U UX COCMHEHUHN C YYETOM
CTPOEHMS UX aTOMOB.

e XapakTepus3oBaTh
bu3nYecKue 1 XUMHUYECKHE
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CBOMCTBA.

KpyroBopot a3ora B npupoze.
AMMHak, ero pusnvecKkue u
XUMUYECKUE CBOMCTBA, MOJyYCHUE U
npuMenenue. Coam aMMOHUSI, UX
(bU3MYeCKuen XUMHUYECKUE CBOMCTBRA,
MIPUMEHEHHUE.

KauecTBeHHas peakuus Ha
MOHBIAMMOHHUSI.

A3OTHast KUCOTA, €€ PU3HNUECKUEN
XHMHYECKHE CBOMCTBa (001mme
KaKIIPEICTaBUTENS KIIacCa KUCTIOT
ucrnenuduyueckue).
Hcnonb30BaHUEHUTPATOB U COJIEN
aMMOHHSI B KQU€CTBEMUHEPATIbHBIX
ya00pEHHUH.

XUMHUYECKOE 3arpsI3HEHNE
OKPYKaIOIIEN Cpelibl COCTUHEHUSAMU
a30Ta(KUCJIOTHBIC JOXKIH, 3arPSI3HCHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIOTpONHBIE
Moaudukauundocdopa, puznueckue u
XAMUYECKUECBOKCTBA.

Oxcup docdhopa(V) u
dbochopHasgkucioTa, PU3NICCKHUE U
XAMHUYECKUECBOMCTBA, IOJYUYCHUE.
KauectBennaspeaxius Ha docdat-

CBOMCTBA MPOCTHIX BEIIECTB a30Ta
u hocdopa 1 Ux coeTMHEHUN
(amMmaka, coyieid aMMOHHS,
a30THOM KUCJIOTBI, HUTPATOB,
okcuzaa ¢ochopa(V) u
dbochopHoi KHCIOTH, (hochaToB),
CIOCOOBI UX MOJIYYEHHS,
MPUMEHEHUE U 3HAYCHUE B
MIPUPOJIC U )KU3HU YETIOBEKA.

e OmnpenensiTb HOHBI
aMMOHUS U ocdaT-uOHbI B
pacTBope.

e  OOBICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C
HaX0>KJICHUEMCOCIUHECHUN a30Ta
u ocdopa B okpyxaronieit
cpere.

e [Lmanuposats u
OCYIIECTBJISAThH Ha MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOACHUS, 1€TIaTh
BBIBOJIBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
0e3omacHoi paboThI B
1abopaTopuu Mpu
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VOHBI.
Hcnons3oBanue pocdaTon B
KaueCTBEeMHUHEPATbHBIX YI00PEHU.
3arps3HEHUETPUPOIHBIX BOJIOEMOB
docdaramu.

JleMoHCTpanumn

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

JlaGopaTopHblie n
NMPAKTHYeCKHEePadOTHI
JlabopamopHvie onvimol:

1. B3aumoneiictBue coneil aMMOHHMSIC
IETT0YBIO.

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

Ne 3. ITonmyuenne ammuaka, U3ydeHue
€ro CBOWCTB.

Boiuucnenua
— M0 YPaBHCHUSIM XUMHUECKUX
peaKiuii

HCIIOJIb30BaHUN XUMUYECKOM
MOCY/IbI U 000PYI0BaHUS.

e [Ipou3BOANUTH BEIYUCICHUS
10 XUMUYECKUM YPaBHEHUSIM.

e lcnonp30BaTh pu
BBITIOJTHEHUHU YYEOHBIX 3aJaHUI
TEKCThl yueOHUKA,CTIPABOYHBIC
MaTtepHuabl (IEPUOTUIECKYIO
CUCTEMY XMMHUYECKUX IJIEMEHTOB
. 1. MenneneeBa, Tabauiry
pPacTBOPUMOCTHU KUCJOT,
OCHOBAHHUM M COJIEH BBOJIE,
ANEKTPOXUMUYECKUH PSILT
HaIpsHKEHUI METAIIOB).

e lcnonp30BaTh pu
BBITIOJTHEHUU YYEOHBIX 3aaHui 1
B MIPOLIECCE UCCIEN0BATEIBCKON
JEATeIIbHOCTUHAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbI,
pecypcol MHTEpHETA

Tema 6. O0mas
XapaKTepuCTHKA

Yraepon, amnoTpoIHbIE
MoAU(PUKAIINH, PACTIPOCTPAHEHUE B

) OO0BsACHATH 001IHE
3aKOHOMEPHOCTH B U3MEHCHHH
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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
XUMHYECKHE CBOMCTBA, MX JCHUCTBUEHA
JKUBBIC OPTaHU3MBbI, TOJTyUYCHUEU
MIPUMEHECHHUE. DKOJTOTHUYECKUE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa(I'V); runoresa riobaabsHOro
MOTEIJICHUS KIIMMaTa; MapHUKOBBIN

s dekr.

VYronbHas KUCIOTA U €€ COMH,
uX(U3NUECKUE U XUMUYECKHE
CBOICTBA,

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

Hcnonb3oBaHue kKapOOHATOB B OBITY,
MeJIUIIMHE, TPOMBIIIIICHHOCTH,
CEJIbCKOM XO3SIMCTBE.
[lepBoHauanbHbBIC TOHATUS 00
OpraHWYeCKHUX BEIIECTBAX KaK O
COCIMHEHUAXYTIIEpOa: 0COOCHHOCTH
cocraBa uctpoenus. llonartue o
OMOJOTUYECKUBAKHBIX BEIIECTBAX:
XKuUpax, OeKax,yriieBoax.

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

o XapakTepu3oBaTh
(dbu3nyecKre 1 XUMUYECKHE
CBOWCTBA MPOCTHIX BEMIECTB
YIJIEPOJIa U KPEMHUS U UX
COoeIMHEHUH (OKCHJIOB YIJIEpO/Ia,
YTOJIBHOM KUCIOTHI, KapOOHATOB,
OKCHJAa KPEMHUs, KDEMHUEBOU
KHUCIIOTBI, CUJIMKATOB), CIIOCOOBI
UX IIOJy4YE€HUsl, IPUMEHEHUE U
3HAYEHHUE B IIPUPOJE U KU3HU
YEJI0BEKa.

o Onpenensatb kapOOHAT- U
CUJIMKAT-UOHBI B PaCTBOPE.
o OOBICHATH CYIIHOCTh

HKOJIOTHYECKUX MPOOIIEeM,
CBS3aHHBIX C HAXOKJICHUEM
YTJIEKUCIIOTO T'a3a B OKPYXKaOLIEH
cpene.

. NnmroctpupoBarh
B3aMMOCBSI3b HEOPTAaHUUYECKUX
COEMHEHUH yIJIepoJia U
OpPTraHUYECKUX BEIIECTB.

. ITimanupoBats u
OCYILECTBIISITh HAITPAKTUKE
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MarepuanbHoe
€IMHCTBOOPTaHUYECKUX U
HEOPraHUYE€CKUXCOCINHEHHUI.
Kpewmnuii, ero puszndeckue u
XUMHUYECKUE CBOWMCTBA, IOJIyYEHUE U
MPUMEHEHHE B AIIEKTPOHUKE.
CoenvHeHNs] KpEMHHUS B IIPUPO/IE.
OO6uue npeacTaBiaeHus 00
okcunekpemMuusa(I1V) u kpemHueBoit
KHCJIOTE.

CunmkaTtbl, MX UCIIOJb30BaHUE B
OBITY,MEIUIIMHE, TIPOMBIIITIICHHOCTH.
Baxnenme cTpouTeIbHbIE
MaTepHuajbl:KEpaMUKa, CTEKJIO,
LIEMEHT, OCTOH,KEJIE300€TOH.
[TpoGiembr
0E€301aCHOTOUCITOIF30BaAHMS
CTPOUTEJIbHBIX MAaTEPUAJIOB B
MMOBCEIHEBHOM KU3HU.

JleMoHCTpauumn

Moaenu KpucTaNInueCKuX
peméTokanmasa, rpadura, MOJIEKYJIbI
dbymiepeHna.

AnicopOrust pacTBOPEHHBIX
BEII[ECTBAKTUBUPOBAHHBIM YTIIEM.
[IpotuBoras.

XUMHUYECKUE IKCIIEPUMEHTHI,
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CnenoBaTh npaBuiIam
0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHYECKOU
MOCY/ibl U 000PYAOBAHUS.

o Hcnons3oBathk npu
BBITIOJIHCHUNYYEOHBIX 3aaHUI
TEKCThl y4eOHHUKa,CITPaBOYHBIE
matepuainsl (Ilepuoanueckyro
CUCTEMY XUMHYECKUX
anemenToB/l. 1. MeHneneena,
Ta0JIUILy paCTBOPUMOCTH KUCIIOT,
OCHOBAHHUM U COJICH B BOJIC,
AIEKTPOXUMUYECKUH PsIlL
HaIpsHKEHUI METaIIOB).

J Hcnonp30Bath npu
BBITIOJIHEHUN YYE€OHBIX 3a/IaHUH U
B MIPOLIECCE UCCIEN0BATEIBCKON
NeSITEIbBHOCTH HAy4HO-
HOMYJISPHYIO
JUTEPATYPYXUMUYECKOTO

coJiep KaHusl, CIPaBOYHbIE
Martepuaibl, pecypcbl MHTepHETa
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BI/IILCOMaTCpI/IaJII)I: CHJIMKaTHasA
IMPOMBIINIJIICHHOCTD.

MOI[CJ'II/I MOJICKYJ OPTaHUYCCKHUX
BCIICCTB.

JlaGopaTopHble ¥ NpaKTHYeCKHUe
padoThI

JlabopamopHhuwiii onvim:
KauecTBeHHas peakius Ha KapOOHAT-
WOH.

IIpakmuueckue pabomoi:

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

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

Buvtuucnenusn

— 110 YPAaBHEHUSIM XUMHUUYECKUX
peaxkuuii, eCM OJUH U3 PEarcHTOB JaH
B BUJIEBOJHOT'O PaCTBOPa C U3BECTHOMN
MacCOBOMI0JICH

Pa3znea 3. MeTtauibl U ux coequnenus (20 u)

Tema 7. O01Me CBOMCTBA

METaJLJIOB
(41)

OO01mast xapaKTepuCTHKa
XUMUYECKUXIIEMEHTOB — METAJIOB
Ha OCHOBAHHHUX TOJIOKEHUS B
[lepuonnueckonicucTeMe XUMUIECKUX

. PackpbiBaTh cMbICIH
M3Yy4aeMbIX ITOHATHU U
MIPUMEHSITBITHU MTOHATHS TIPU
ONMCAHWN CBOWCTB BEIIECTB U UX
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anemeHToB Jl. 1. Menaeneera u
CTPOEHHS aTOMOB.

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

[ToHsiTHE O KOPPO3UU METAIIOB
MOCHOBHBIE CITOCOOBI 3aITUTHI OT
koppo3uu. CruiaBsl (CTasib, YyTYH,
JIOPATIOMUHUN, OpOH3a), UX
pUMEHEHUE B OBITY
UIIPOMBILLIEHHOCTH.
JlemoHcTpanuu

O3HakoMJieHHE ¢ 00pa3iiaMu METalJIOB
UCIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAMU.

Moaenu KpucTaNInueCKuX
PEIETOKMETAIIIIOB.
Buneomarepuaisl: KOppo3us
METaJJIOB.

JlaGopaTopHblie n
NMPAKTHYeCKHEePA0OTHI

MIPEBPAILICHUMN.

° OO0BICHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHECHHUU
CBOMCTB 3JIEMEHTOB-METAJIIOB U
UX COCIMHEHUH C yYETOM
CTPOCHMS UX aTOMOB.

o XapakTepu3oBaTh
CTPOEHHME METAJJIOB, 001LIMe
duznyecKrue 1 XuMHUYECKHUE
CBOMCTBA METAJLIOB.

o XapakTepu3oBaTh 00IIHe
CIIOCOOBI MOTYYEHUSI METAIIOB.
o CnenoBaTh npaBuiiam

0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCITIOJIb30BAaHUU XUMHYECKOM
MOCY/IbI U 000PYI0BAHUS.

o [Ipon3BOAUTH BEIUHUCIEHUS
M0 XUMUYECKUM YPaBHEHUSM.
J Hcnonp30BaTh pu

BBITIOJTHEHUU YYCOHBIX 3aIaHUN
TEKCThI yueOHHKA, CIPAaBOYHBIC
Marepuaisl (ITlepuoanueckyto
CUCTEMY XMMHUUYECKHUX IJIEMEHTOB
J1. 1. Menneneesa, Tabiuiry
PacTBOPUMOCTH KUCJIOT,
OCHOBAHHUM M COJIEH B BOJE,
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JlabopamopHvie onvimol:
O3HakomileHHE ¢ 00pa3amMu
CIUTABOBMETAIJIOB.

3aBUCHUMOCTb CKOPOCTH
peaKIUUMETAIUIA C KUCIOTOU OT
MPUPOJIBIMETAILNIA.

Boiuucnenun

— 110 YPAaBHCHUSIM XUMHUUYECKUX
peakiui, eciu OJIMH U3 PEarcHTOB
COJICPKUTIIPUMECH

AIEKTPOXUMHUYECKUN PsIT
HaIpsOKCHUH METasljIoB).

o Hcnons3oBaTh npu
BBITIOJTHEHUN YYEOHBIX 3aaHul U
B MPOILIECCE UCCIEA0BATEIbCKOU
JIESITETbHOCTH HAYYHO-
MOMYJISIPHYIO JIMTEPATYPY
XAMHUYECKOTO COJCPHKAHUS,
CIIPABOYHBIC MATEPHUAIIBI,
pecypcol MHTEpHETA

Tema 8. Ba:kHeitiue

METAJLJIbI U UX COeUHEHHS
(16 9)

[Ilemounbie metauibl. [Tlonoxenue
Bllepuonnueckon cucreme
XUMHYECKUX IJIEMEHTOB

. . MenneneeBa, CTpPOEHUEATOMOB.
Haxoxnenue B npupoe.

DU3NYECKNE U XUMUYECKNE
CBOMCTBa(Ha IpUMeEpPEe HATPUS U
kayiust). OKCUJIBIU THAPOKCUIBI HATPUSI
v kanus. [[pyuMeHenre menouHbIx
METAJUIOB Y NXCOCTMHECHUH.
[I{enoyHO3EeMENBHBIE METAILIIBI
MAarHuiuy KajablHi, CTPOEHUE ATOMOB.
[Tonoxenune B [lepuonnueckoit
CHUCTEME XMMHUYECKUX JIEMEHTOB

. . Menneneena.

Haxoxnenue B npupone. uznueckue
MXUMHUYECKUE CBOMCTBA.

o OOBACHATH 00OIIHE
3aKOHOMEPHOCTH B I3MECHCHUU
CBOMCTB JICMCHTOB-METAJIIOB B
rpynmax U uX COCTUHCHHH C
Y4ETOM CTPOCHUS UX aTOMOB.

o XapakTepu3oBaTh
(bU3NIECKUE U XUMUICCKHE
CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB ¥ UX COSAUHCHUI
(OKCHIOB, TUAPOKCHUIOB, COJICH),
CIIOCOOBI UX TIOJTYYEHHS,
IIPUMCHECHHUE U 3HAUYCHHE B
MIPUPOJIC ¥ )KU3HU YeTIOBEKA.

° Pacnio3HaBaTh ¢ OMOIIBIO
KaueCTBCHHBIX PEaKITUi MOHBI
METaJIJIOB (MarHusi, aJlOMUHUS,
IIMHKA, JKeJe3a, MeIu).
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Baxuenmuecoe IMHEHNUS KaJIbIIHS
(oxcun, ruapokcu, coau). KECTKOCTh
BOJIbI U CITOCOOBIEE

ycTpaneHusd. Antomunuil. [Tonoxxenue B
[leproauyeckoi cucteMe XUMUYECKUX
sanemenToB [[. 1. MeHaeneena,
ctpoenue atoma.Haxoxienue B
npupojie. Puznyeckue UXUMMUUYECKUE
cBoiicTBa. AM(DOTEpHBIECBOWCTBA
okcuaa u ruapokcuaa. Kemeso.
[Tonoxenue B [lepuoanyeckoicucreme
XUMHYECKUX 3JIEMEHTOB

. . MenneneeBa, CTpoeHUE
atoma.HaxoxneHue B pupoe.
Pu3nyecKrne U XUMUYECKNE CBOMCTBA.
OKCUIBL,TUIPOKCUIBI U COJIA
xene3a(ll)u xeneza(I1l).

JleMoHCcTpauumn

B3auMmopenicTBre HaTpus ¢ BOAOM.
OkpammBaHue MIaMEHU HOHAMHU
Hatpusiu Kanusa.OKpalinBaHUe
TUIaMeHU
HoHaMUKaIbIMA.B3anmoaencraue
OKCHJIa KaJIbLIMS

cBoJioM. Bueomarepuansl: ropeHue
JKeJie3a BKUCJIOPOJIE U XJIOPE.

° [LmanupoBats u
OCYUIIECTBJISATH Ha MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA.

J CnemoBath npaBuiam
0e3omacHoOi paboThI B
nabopaTopuu Mpu
UCIIOJIb30BaHUN XUMHUYECKOMN
HoCyZbl U 000pYyT0OBaHUS.

o IIpon3BOAUTH BEIYUCIICHUS
10 XMMUYECKUM yYPaBHEHUSIM.
o BricTpanBaTh pa3BEPHYTHIE

MMMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii Ha HH(POPMAITHIO U3
y4eOHUKA U CTIPABOYHBIX
MaTepHaioB, IPaMOTHO
UCITIOJIb30BATh U3YYCHHBIN
MOHSTUHHBIN anmapar Kypca
XUMUH.

o Hcnonb3oBath npu
BBHITIOJITHCHUH YICOHBIX 3aIaHAH U
B IIPOILIECCE UCCIIE0BATEIbCKOM
NEeSATeTLHOCTH HayYHO-
MOMYJISIPHYIO JINTEPATyPy
XUMHUYECKOTO COJICPIKaHMS,
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JlaGopaTopHble M IpaKTHYeCKHe
padoThI

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

Ne 6. XKEcTkoCcTh BOABI 1 METOEI
e€yCTpaHEeHUs.

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

Buviuucnenua

— I10 YPaBHEHUSAM XUMHUUYECKHUX
peakIuii, eciiu OJNH U3 PEareHTOB JaH
BU30BITKE U COACPKUT MPUMECH;
— MAacCOBOH JIOJIM BBIXOJIa
POYKTapeaKIuu

CIIPABOYHBIE MaTepUaIbI,
pecypebl UuTepHeTa

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

Tema 9. BemiecTtBa n
Marepu-
AJIbI B JKU3HHU YeJI0BEeKa

(39

HoBbie MaTepuanbl U TEXHOJIOTHH.
BemecrBa u matepuansl B
MMOBCEIHECBHOMKH3HU YEIOBEKa.
XUMHUSA U 3[I0POBBE.

be3onacHoe ncnoab30BaHUE BEIIECTBU

. XapakTepu3oBaTh pojb
XUMHUH B PA3INYHBIX cepax
JIESITETbHOCTH JIFOJE€H,0CHOBHBIE
BEIIECTBA U MAaTEPUAIIbI,
MIPUMEHSAEMBIE B )KU3HU
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XUMHYECKUX PEaKIUi B OBITY.
[TpupoiHbIE HCTOYHUKH
yTIIEBOIOPOAOB(YT0JIb, IPUPOTHBINA
ra3, He)Th),IPOTYKTHI UX
nepepaboTKU, UX POJIbB OBITY U
MPOMBIIIIICHHOCTH.

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

Ponb xumMuu B perieHun
HKOJIOTHYECKUXTIPOOIEM

COBPEMEHHOTO YeJIOBEKA.
o OOBSICHATD YCIOBUS
0€30IacHOr0 UCIOJIb30BAHUS
BCIIECTB U XUMUYCCKUX PEaAKITHit
B OBITY.

o AHanM3upoOBaTh U
KPUTHUYECKU OIICHUBATH
uHMOpMAITHIO O
BIIUSIHUUTIPOMBIIIIJICHHOCTH,
CEJIBCKOI'0 X031CTBA,
TpaHCIIOpTa U Jp. Ha
COCTOSIHUEOKPYKAIOIIEH CPEJIbI.
o YMeTh OKa3bIBaTh NIEPBYIO
MTOMOIIIb MTPU XUMHIECKUX
0KOTaxX M OTPABIICHUSIX.

o [IpuHUMaTh yyacTue B
oOcyxieHuu nmpooem
XUMHYECKOU U IKOJIOTUYECKOU
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HUIIHIO 110
npoOJieMe U mpeiaraTh
BO3MOYKHBIC MyTH €€ PEIICHUS.
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