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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOTO 0011IeTO 00pa30BaHuUsl, MPEICTaBIEHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENoAaBaHusi ydeOHOro npeaMera « XuMush»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo XuMuU Oa€T TPEACTABICHHE O IENSIX, OOLIeld CTpaTeruu
oOy4eHMsl, BOCHUTaHUS M PAa3BUTHUA OOYYaIOIIMUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MIPEAMETHOE COJIEp>KaHUeE,
npeAycMaTpUBaeT pacIpeleieHue €ro Io KilaccaM U CTPYKTYpUPOBAHHUE IO
pazielniaM U TeMaM MPOrpamMMbl MO XUMHHU, OMNPEAENSICT KOJIUYECTBEHHBIE U
KaueCTBCHHbBIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHUSI XUMUU € YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro IMpoiecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluXcsi, OIpeAeNseT BO3MOXKHOCTH TIpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 0Opa3zoBaTebHOM
MporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs, a TaKKe TpeOOBaHUU K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE 1IeJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BHUJIOB y4eOHO-IIO3HABATEIILHOW JEATEIbHOCTH OOYYalomIerocs II0 OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM [Jisi (POpMHpOBaHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro NnpejacTaBiIeHUN O MaTepUATbHOM E€JUHCTBE MHpPA, BAKHYIO
posib urpatot GopMUpPyEeMble XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHIeHUs riao0aabHBIX
MpoOJeM YCTOMYMBOTO PAa3BUTHs YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECCKOM,
NUIIEBON U KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyeHne xumuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOKHOCTEM  JIIT  CaMOpa3BUTUSA |
dbopMHUpOBaHUS KYIBTYPhI TUYHOCTH, €€ 00ITIeH 1 (PYHKITMOHATIEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBIIIJIEHUS M TBOPYECKUX CITOCOOHOCTEH
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIbBHOW  y4eOHOM  JeSTENbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATBLHOM JIeATEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIO0CTHOTO B3IJIsA/Ia HA €UHCTBO MIPUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B GOpMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIIUXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOI BKJIaJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedyuBaloTCs crHerupuKon
colepkaHusi  y4eOHOro  mpeaMera, KOTOpPbIM  ABISETCS  MEeJaroru4yecku
a/IaITUPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEACNEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNW XHWMHUH, OCHOB
HEOPraHWYECKOM XMMHM UM HEKOTOPBIX OTHAEIBHBIX 3HAYMMbBIX IOHATHN
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd M3 CHCTEMBbI
HNOHATUI O XUMUYECKOM IJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKON
peakuuu. OOe 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO MPUHIUILY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHU O CTPOCHUM aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJTHOTO
YPOBHSI K JpPYrOMYy, BBINOJHAS (YHKUUH OOBSICHEHUS M TMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHUS U MOJYYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CHOCOOCTBYET  (HDOPMHUPOBAHMIO
IIPEICTABJICHNUS O XUMUUYECKOW COCTABJIAIOIIEN HAyYHOM KapTUHBI MUpPa B JIOTUKE
e€ CHCTEMHON MNpUpOnbl, LIEHHOCTHOTO OTHOILIECHHWS K HAyYHOMY 3HAHUI0 U
METO/JaM IO3HaHWA B Hayke. V3ydeHHe XHMHHM NPOUCXOIUT C NPHUBJICYEHHUEM
3HaHUW M3 paHee HU3YUYEHHBIX YYEOHbIX NpeAMETOB: «OKpYKaIOWUNA MUPY,
«buonorus. 57 knacce» U «Pu3MKa. / KIacc».

[Ipy wu3yyeHUH XUMHUHM TNPOUCXOAUT (HOpMUPOBaHHE 3HAHUH OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIIbHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBI.
3amaya y4yeOHOro MpenMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXKHEHUMX (PaKTOB, TOHATHIA, 3aKOHOB M TEOPETUUECKUX TOJIOKECHHM,
JOCTYIHBIX O00O0OIEHNH MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKH, B



OpUOOIIEHNH K HAayYHbIM METOJaM T[O3HAHUS TPU HW3YYCHUU BEIIECTB U
XUMHUYECKUX Peakiuii, B (OPMUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATEIbHOM U Y4eOHO-HCCIIEA0BATEIbCKON
JESTEIbBHOCTH, OCBOCHUM NpPaBWJ 0O€30IacHOr0 OOpalleHHsl C BEIIECTBAMU B
ITIOBCETHEBHOM KU3HMU.

[Ipu M3yyeHMn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3HaYeHHUe MPUOOPENN TaKue 1eIH, KakK:

— (OpMHUPOBAHME HWHTEIJIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YeCKOe MPHOOIIECHHE
oOydaromuxcsi K CaMOCTOATEIbHOW ITO3HABATEIBHOW NEATEIbHOCTH, HAyYHBIM
METOoJaM TMO3HaHUs, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;

— obecrieueHne yciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIBHOE 3HAU€HUE MJis
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOmElH (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSCHATP U OLEHUBATH SIBJICHUSA
OKpY>KaIOIlIET0 MHpA, WCIOJIb3Ys 3HAHWUS U OMbIT, MOJYYEHHbIE NPU HU3YUEHHUU
XUMHH, TPUMEHATh WX TpPU PEUIeHHH MpoOJeM B IOBCEAHEBHOM >KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y oOOydaromuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
11eJIeCO00PAa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIMTAaHUI0 Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIs M HAMpPaBIEHHOCTH AAIbHEHIIIETO
oOydeHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctapisieT 136 yacoB: B 8 kitacce — 68 1acosB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MPOrPAMMBl OCHOBHOIO  OOILEro
oOpa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs XMMHMHM B €IUHCTBE Y4eOHON u
BOCIIMTATEIBHOMN EATENBHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMM, HPHUHSATHIMU B
oOllecTBe MNpaBUJIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHS U COLMAIIN3ALINN 00yYarOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTHUBHBIX ILIEHHOCTHBIX OPUEHTALUH U
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMSI:

LIECHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4yHOMY HACIEOUI0, NOHUMAaHHsS 3HAYEHUS XUMHUYECKOM HAyKU B JKU3HHU
COBPEMEHHOr0 OO0IIeCcTBa, CIOCOOHOCTH BJIA/ETh JTOCTOBEPHOW HH(poOpManueil o
MIEPEIOBBIX JOCTKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) TPa’kIaAHCKOT0 BOCIIMTAHUSI:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M NPAaBUIAX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
JEsITeIbBHOCTH, TOTOBHOCTUM K Pa3HOOOpPa3HOM COBMECTHOH [EATEIbHOCTH MpHU
BBIMIOJJHEHUHU Y4YEOHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecc€ ATOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE€ TOBEIEHHE M IIOCTYIKM CBOHUX TOBAPUILEW C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHMSL:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLIUE
OCHOBY JJI NMOHUMAaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IIPUPOJBI, B3aWMOCBA3SX YEJIIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOOuMbIE Ul OOBACHEHUS HaOJIIOJAaEMbIX INPOLIECCOB U SIBJICHUM,
[O3HABATEJIbHOM, MHPOPMAIIMOHHON M YMTATEIbCKOM KYyJbTYypbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypOi, JOCTYNMHBIMH TEXHHYECKHMMH CPEACTBAMHU HH(OPMAIMOHHBIX



TEXHOJIOTHUH;

UHTEpeC K OOYYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMO00pa30BaHHUIO, MPOEKTHOM M  HCCIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpPaBIECHHOCTH M YPOBHS OOy4eHHS B
JlaJbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH MW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKHA Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHWE MOCIEACTBHHA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOAUMOCTH  COOJIIOJIEHUSI TpaBuil OE30MACHOCTH IMpH OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) TPy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUIECKOMY M3YUYCHHIO MPOPECCUil U TpyAa pa3IMuHOTO POJa,
YBAXKEHHE K TPYAy M pe3yjbTaraMm TPYJIOBOM [EATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WMHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOTAKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATLHON AeSTEIPHOCTH U PAa3BUTUSI HEOOXOUMBIX YMEHHUIA,
TOTOBHOCTH aJalTUPOBATHCS B MPO(hEeCCUOHATBHOM CpEJIe;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHMUS, TOHMMAaHUE LIEHHOCTU 3/I0POBOIO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKkoMy M TNCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IEHHOCTU COOJIOACHMUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble TPU U3YYEHUU XUMHH, JJIs
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH MIPUPOIHON CPENON, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhI, OCO3HAaHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEeIIeHUsS MOCPEICTBOM METOJ0B XWMUH,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMeTHBIX PE3YyJIbTATOB BBIACISIIOT 3HAYUMBIC TSI
dbopMupoBaHUS MHUPOBO33PEHUs OOIEHAY4YHbIE TMOHATHS (3aKOH, TEOopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYToe€.), KOTOphIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUN M3 3TUX NPEAMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHOU
HAay4YHOU KapTHHE MUpPA, U YHUBEpPCAIbHbIC ydeOHbIE NeHCTBUS (TIO3HABATEIbHBIC,



KOMMYHUKATUBHBIC, DPETYJSITUBHBIE), KOTOphIE oOecneunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjornueckue JelicTBUA:

YMEHUSI KCTOIB30BaTh NPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWI: PacKPhIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIACISATH MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, IO aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B IIpoOIlecCe IIO3HAHMS TMOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC TTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XuUMUueckas (opMyna U ypaBHEHHUE
XUMHAYECKON peakiuu — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ay, ¢ YYETOM
ATUX MOJENBHBIX TMPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH W3YyYaeMbIX 00BbEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, TMPUUYUHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBblie ncciieoBarejibckue 1eiicTBUSL:

YMEHHUE HCIOJIb30BaTh MOCTABIICHHBIE BOIPOCHl B KauyeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4yeCTBE OCHOBBI i (DPOPMUPOBAHUS THIOTE3BI IIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CY>KIECHUM;

MPUOOPETEHUE OMbITa [0 TUIAHUPOBAHUIO, OpPraHU3allid W MPOBEIACHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, (OpMYIUPOBATh 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIATh OTUYET
0 MpoJIeNIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH WH(OpMAIUIO
Pa3TUYHBIX BUJOB U (HOPM TPENICTABIICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEpP)KaHHS, CIPABOYHBIC
mocobus, pecypchl MHTEepHeTa), KPUTHYECKH OICHUBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

yMEHUE NMPUMEHSATh pa3iuyHble METOAbl U 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMUMBIX ISl BBITIOJTHEHUS



y4eOHBIX U TIO3HABATENbHBIX 3a7au ONpeneIEHHOrO THIIA, MPUOOPETEHNE OTbITa B
00JJaCTH  MCHOJIB30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIQJICHUE KYJbTYPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (POPMY MpeCTaBICHUS HHGOPMALIMK U
WJUTIOCTPUPOBATh PEIIAEMbIE 33/1a4yd  HECJIOXHBIMH CXEMaMH, JuarpaMMamH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpPOBaTh B IIpoliecce YYEOHOW U
UCCJIeI0BATEIBCKON JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBbCKOI0 XO35MCTBA M TPAHCHOPTA HA COCTOSHUE OKPYKAIOUIEH MPUPOIHOU
CpeJbl.

KoMMyHHKaTHBHBIC yHUBEPCAJIbHbIC Y4eOHbIe NeiiCTBUSA:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ€ Juamora W (WJIH) JIUCKYCCHHU) TIO
cymectBy  oOcyxmaemMoll  Tembl, (OPMYJIMPOBATH  CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATh  IOJYYEHHBIE  pE3yJbTaTbl  I[TO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3EHTALUIO
pE3yNbTAaTOB BBHINOJHEHUS XMUMHYECKOTO IKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEJOBAaTEIbCKOM  JESATEIIBHOCTH  IPU  PELICHUH
BO3ZHUKAIOIIMX NpPOOJIEM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIPEICICHNE KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM pabOoThl U JpyTHE).

PerynsiTuBHbBIC YHHBepcaIbHbIEe y4eOHbIE ACHCTBUS:

YMEHUE CaAMOCTOSITENIbHO OMNpPENENsATh LETU ACATENbHOCTH, IJIAHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpATh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI pelleHns YYeOHbIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJSATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBINOJHEHWHM 33aJaHUA C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX MU PEaAKIUSX,
OLICHUBATh COOTBETCTBUE TMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IIeJIU, YMEHHUE
HCIIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMble€ B YCIOBUU 33IaHUN.



HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW (eaepatbHOH pabouelt Mmporpammon,
BBIJICJIIIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBui, crnenuduUuUeckue IS TpeAMeTHOM oOjacth  «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWUS, €ro  HHTEPIPETaLNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsIX.
K koHiy oOyueHus B 9 KJjacce IpeIMETHbIE pe3yjbTaThl HA 0Aa30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICII OCHOBHBIX XHUMHUYECKUX TOHSITHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH, IIPOCTOE BELIECTBO,
CI0XHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKiusi, XUMHUUYECKasi CBA3b, TEIIOBOU 3 deKT
peakiuuu, MOJIb, MOJSIPHBIA  00BEM,  PAcTBOp,  AJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAsT IUCCOLHUALMS, PEaKUUU HOHHOTO
oOMeHa, KaTaJiu3aTtop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMblE U
HEOOpaTUMBIE PEAKIUU, OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHUCIEHWE HW  BOCCTAaHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METAJJIMYECKas), KpUCTAIUIMYECKass peleETKa, KOppo3us METallIoB,
CIJIaBbl, CKOpPOCTb XHUMHYECKOW pEaKIMU, MPEACIbHO JOIMyCTUMAs
koHueHTpauus [1/IK Bemecrna;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMHUYECKYIO0 CHUMBOJHUKY JUIsI COCTaBjieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PAa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEIMHEHUN 1o (opmyiaM, BUI XUMHUYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCcKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsi]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAUHEHUMN, TUI KPUCTALINYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMmbIca Ilepuomnueckoro 3akoHa JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €r0 TOHUMAHHWE: OMNHUCHIBATH M XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoandeckoil cUCTeMbl XUMHUYECKUX SJIEMEHTOB:
pa3nuuaTh TOHSATUS «rJaBHas mnoarpymnmna (A-rpymnma)» u «mobouyHas
noarpynma (b-rpynma)», manbie u  OOJbIIME TEPUOIBI, COOTHOCUTH
0003HaUEHHUs, KOTOpPhIE WMEIOTCS B TMEPUOIUYECKON Tabmuie, ¢



YUCJIOBBIMUA  XAPAaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XWMHYECKHX
JIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHUCI0 DIICKTPOHOB U
pacmpejielieHie HX IO AJIEKTPOHHBIM CJOSIM), OOBICHATH 0O0IIUe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB U MX COCAMHEHUI B
mpeaenax MaJlbIX MEPUOJI0B U TJIABHBIX MOJATPYII C yYETOM CTPOSHUS X
aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYCCKHUE AJIEMEHTHI, HCOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U CHEIU(DUUECKUE XUMHUYECKUE
CBOMCTBA TIPOCTHIX U CJOXHBIX BEIIECTB, IOATBEP)KIAsi OIHMCAHKEC
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTABJISITh YPaBHEHUS DJICKTPOJUTHYCCKON IHCCOIUAIANA  KHCIIOT,
LIETI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUNA HOHHOTO
oOMEHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIMICHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJEKYJSIPHYIO ©  MOJSPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

cOOJII01aTh paBuja  IOJIb30BAHUSA XUMHUYECKOH MOCY1I01 u
7abopaTOpHBIM  O0OpPY/IOBAaHMEM, a TaKXe TMpaBWwia OOpalieHus ¢
BCI[ECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITOJHCHHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3z000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEaKIHH, TOATBEPKTAIONINE  KAUYEeCTBCHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPUI-, OPOMU/I-,
nonua-, kKapOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbl aMMOHHUSI U HOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOLIWE B
BOJHBIX PaCTBOpPAX HEOPTAHUUECKHUX BEILECTB;

MPUMEHSITh OCHOBHBIE OTEpAIlMN MBICIUTEIILHON JEATeTbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, OO0OOIIEeHHEe, CHCTEMAaTHU3aINI0, BBISBICHHE



MPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS M3yYCHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUuid, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaO0/IeHNe, M3MEPEHHEe, MOJCIUPOBAaHUE, DKCIEPUMEHT (peasIbHbIA |
MBICJICHHBIMN )






COIEPKXAHUE OBYYEHMUA

9 KJIACC

BemecTBO U XUMHYECKAs peaKkuusi

[lepnonnueckuit 3axoH. [leproauueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, Kalus, KaJblLUi M UX
COCIMHEHU B COOTBETCTBHHM C TMOJIOKCHUEM 3JeMEeHTOB B Ilepumoamueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHUJbl XUMHUYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PEIIETKU U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudukanys 1 HOMEHKJIATypa HEOPraHMYECKUX BEMIECTB. XUMUUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PA3WYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHCHUH, T€HETUYECKasA CBSI3b HEOPTAaHNYECKUX BEIIIECTB.

Knaccudukaiys XMMUYECKUX PEAKIIUN 0 pa3IuIHBIM IIPU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PdekTy, 1o
M3MEHEHUIO CTEMECHEW OKHUCIICHUS XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4aCTHIO KaTallu3aTopa). JK30- U IHAOTCPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. [lonarue o karanuse. [lonstue o xumuyeckom paBHoBecun. DakTophl,
BIIMSIFOIIME HAa CKOPOCTh XHWMHUYECKOW PEAKIMU U TOJIOKECHUE XHUMHUUYECKOTO

pPaBHOBECHSI.
OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JBJEKTPOHHBIA  OajaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peaKLuu. CocraBnenue YpPaBHEHUM

OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHMI C  MCIOJb30BAHUEM  METOJAA
3JICKTPOHHOTO OajaHca.

Teopust 3AEKTPOAUTUIECKON TUCCOLMAIUU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHu3M JUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuueckoi cBsa3u. Crenens auccoruanuu. CUabHbIE U C1a0ble AJIEKTPOJIUTHI.

Peakuiun nonHoro ooMeHa. Y ciioBus MPOTEKAHUST PEAKIIMid HOHHOTO OOMEHa,
MOJHBIE WM COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMM W COJeil B CBeTe TMPEIACTABICHUNH 00 3JICKTPOIUTHUECKOM
nvcconmannu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHsTHE O TUAPOIU3E COJECH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIIECTB — METANIOB W HeMeTawioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakinu



OT BO3JCHCTBUS pa3IUYHBIX (HAKTOPOB, HCCIEAOBAHUE AIIEKTPOIPOBOJIHOCTHU
pacTBOpPOB BEIIECTB, MpOLECCa JUCCOLMALMM KHUCIOT, WLIENOYEd U  CoJier
(BO3MOKHO ~ HCHOJB30BAHME  BUJEO MaTEpPHaOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKU  TPOTEKAHMs]  peakluuid  HMOHHOTO  oOMeHa
(oOpazoBanue ocajaka, BbIIEIEHHWE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropeHue, peaklu pas3IokKEHUs, COCINHEHHs), PACIO3HABAHUE HEOPTaHMYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 X coeUHEHUSA

OOmiasi xapakTepuCTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre u (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMUYECKHME CBOMCTBA HAa IpHUMEpPE  XJIOpa
(B3auMozelicTBUE C MeETalllaMd, HEMEeTallaMH, LIeJ04YaMu). XJIOPOBOJOPOI.
ComnsiHass KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJIydeHUE, NTpUMEHEHHE. JlencTBhe
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YEJIOBEKa. BaxkHeWline XJIOpHuabl U UX
HAaXO0XKJIEHUE B IPUPOJIE.

OOmas xapakTepucTika 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTEepHbIe CTeNeHU okucieHus. CtpoeHue u (u3MuecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOPOAA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHHUE, (PU3UUYECKUE U
XUMUYecKue cBOMCTBAa. OKCHUABI Cepbl KaK MPEACTABUTENH KUCIOTHBIX OKCHIOB.
Cepnas kucioTa, (QuU3MUECKHe ¢ XUMHUYECKHE CBOWcTBa (00IME Kak
OpeICTaBUTENd Kilacca KHUCIOT M cHenuduueckue). XUMUYECKUE PEaKIUH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOco0a MOJy4YeHUs CEpPHOM KHUCIIOTHI.
[Iprumenenue cepHoi KUCIOTHI. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAS pEaKLUs Ha
cynb(dar-uoH. HaxoxneHue cepbl U €€ COEOUHEHUN B MpUpPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelpl COCAMHEHUSIMU CEpbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUSI.

OOmast xapakrepuctuka 3yeMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMs. A30T, pacHpoCTpaHEHHE B MPHUPOJIE,
dusnueckue u xumMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
duznyeckue u XMMHUYECKHE CBONCTBA, oJyuyeHue u npuMeHenrue. Coiau aMMOHUS,
uX pU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ TMoJiydeHue, (PU3NYeCKue U XUMUYECKUE
CBOMCTBa (00OIIME Kak TpPEACTaBUTENs Kjacca KHCJIOT | crenuduyeckue).
Hcnonbs3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAyeCTBE MHUHEPAIBHBIX
ynoOpeHuil. XuMHUYEeCKOe 3arps3HeHUE OKPYKAIOIIECH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JOKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BOMOEMOB). Docdop,



annotponHbie Moauduxanuu (Gocdopa, puMUecKkre U XUMHYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciiora, Gpu3rueckre U XHMHIECKHAE CBOMCTBA,
nosydaenue. McnonapzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mas xapaktepuctuka 31aemMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPOMHbIE
MoauUKAIMK, PaCIpPOCTpaHEHUE B TIPUPOAE, (PUINUECKHE W XUMHUYECKHE
cBorictBa. Ancopomusi. Kpyroopot yriaepona B npupoae. OKCuanl yriaepoaa, ux
duznueckue W XUMUYECKHE CBOMCTBA, JEHCTBHE Ha IKUBbIE OPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rio0ajabHOTO TOTEIUICHUS KIUMaTa, HapHUKOBBIM
s dekT. YronapHas KucioTa U €€ coiu, uX GU3NYeCKre U XMMUYECKUE CBOMCTRA,
noinyyeHue u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonbs3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHAYATEHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3THIEH, alleTUJIEH, 3TaHOJ, IITMIEPHUH, YKCYCHas KUCIIO0Ta).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, HPUPOIHBIM Tra3, HE(PTh),
NPOAYKTHl WX TmepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, O€NKaX, yriieBoJax — 1 ux
poiii B OKM3HM 4elOBeKa. MaTepuallbHOE €IMHCTBO OpPraHMYecKUxX U
HEOPraHUYECKUX COEIUHEHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumeHenue. CoenuHeHHs KpemMHHsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BAHUE B
OBITYy, B MPOMBIIIICHHOCTH. BakHEHIIME CTpOUTEIbHBIE MaTepHaJbl: KepaMHUKa,
CTEKJIO, LIEMEHT, 0eToH, >kene300eToH. [Ipobnembl Ge30MacHOr0 MCMOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

H3yueHHEe 00pa3llOB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBEICHUE KAYECTBECHHBIX PEAKIINi Ha XJIOPHI-UOHBI M HAOIIOACHUE TIPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTPAKAMOIINEC (PU3NUSCKHE M XHUMHYECKHUE CBOHCTBA
TAJIOTCHOB W WX COCIMHEHHM (BO3MOXHO HWCIOJIB30BAHUE BUICOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpas3laMud XJOpUIOB (TAJIOTCHHUIIOB), O3HAKOMIICHHE C
obpasiaMu  ceppl M €€  COCIUHCHUSIMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEpUAIIOB), HAOJIIOJCHUE Mpoliecca OOYIIMBaHUS caxapa IOl JIeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3YYEHHE XMMHUYECKUX CBOMCTB
pa30aBICeHHON CEPHOI KUCIOTHI, MPOBEICHUE KAYECTBEHHON Peakuu Ha Cyb(hart-
MOH U HAOIOJIEHUE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3NYECKHUMHU
cBoiicTBaMH a3oTa, (ochopa M uX coenuHEeHH (BO3MOXHO HCIOJIb30BAHUE



BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (POocPOpPHBIX ynMOOpeHUid, OTydCHHE,
coOupanue, pacno3HaBaHWE M HW3YYCHHUE CBOWCTB aMMHaka, NPOBEICHUE
KaueCTBEHHBIX pEakKIMii Ha MOH aMMOHHS U ¢GochaT-uOH U U3yUYCHHE MPHU3HAKOB
WX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOThI C MEJIbIO
(BO3MOKHO WCIMOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YECHUE MOJIeIen
KPUCTAJUTMYECKUX PEmIETOK anmasa, rpaduta, QymiepeHa, o3HaAKOMIICHHE C
MPOIIECCOM  aJCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTA3a, MOJy4YeHHUE, COOMpaHue, pacro3HaBaHWE U W3yUYCHHE
CBOWCTB YIJICKHUCIIOTO Tasa, MPOBEICHUE KAaYECTBEHHBIX PEaKlMii Ha KapOOHAT U
CWJIMKAT-HOHbl W W3YYECHUE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIIMEN CUIMKATHOM TMPOMBIIIJICHHOCTH, PENICHUE 3KCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BakHenIe HEMETAUIBI U UX COCTMHECHUS.

MeTaJuibl U MX COCAMHEHUS

OO6mras XapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
uxX TnonoxeHus B llepuomuueckor cucreMe XUMUYECKUX »diiemeHToB . .
MenpaeneeBa u cTtpoeHusi arToMoB. CTpoeHHe MeTauioB. Meramnnyeckas CBSI3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  PEMmETKA.  DJIEKTPOXUMHUYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBA MeTauioB. OOiiue
CIoCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
CIocoOBl 3amuThl UX OT Kopposuw. CriaBel (CTanb, YYyryH, TIOPATFOMUHHMA,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY Y IPOMBIIIJICHHOCTH.

[Ilenounbie MeTaAIBL: TONOXKEHUE B llepnoanyueckon cUCTEME XMMHUYECKUX
sanementoB . M. MenpaeneeBa, CTpo€HUE WX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
dusznveckrue U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kaiaus). OKCUIbI 1
TUIPOKCHIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB W HX
COCTUHEHU.

[[lenoyno3emenbHble METaJUIbl MAarHMii M KalblMH: IIOJIOXKECHHE B
[lepnoanueckon cucreme xumudeckux sneMmeHToB JI. M. MennaeneeBa, crpoenue
HUX aTOMOB, HaxXOxJieHUE B mpupojae. Puznueckne u XUMAYECKUE CBOMCTBA MAarHUS
U Kaiblusa. BaxHelume coequHeHHUs KalbIus (OKCHJ, THIPOKCHUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS!.

AJToMUHUN: TT0N0KeHKE B [Ieprnoanieckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HHE aToOMa, HaxXOXJACHHE B mpupoge. duznueckue u
XUMHUYECKHE CBOMCTBA alFOMHHHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA M THAPOKCHIA
ATIOMUHUA.

Kenezo: nonoxenue B Ilepuoanueckoi cucteMe XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa, CTpoeHHME aroma, HaxOXKIAE€HHE B npupone. Pusndeckue Hu
XUMHYECKHE CBOMCTBA xese3a. OKCUIbl, TUAPOKCHIBI U comu xxenesa (1) u xenes3a
(IIT), mx coctaB, CBOMCTBA U MOJTyYECHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3HUH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KalbllUd W HATpUs C BOJOM (BO3MOXKHO MCIOJB30BaHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUs JKEJle3a B KUCIOPOJE
(BOBMOXKHO  HCHOJIb30BAHWE  BHUJACOMATEPHANOB), MPU3HAKOB  MPOTEKAHUSA
KAUECTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KalblUs, aTFOMUHUS, IUHKA, JKeJe3a
(I1) u xene3a (II1), meau (I1), HaGMrOIEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IUTAMEHU HWOHAMHM HaTpusl, Kaldusd W KalblUuig (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkueiiiue
METAJUJIbl U KX COCTUHEHHUS.

XHMHUS M OKPYKAKOLIAs cpeaa

BemecTtBa u marepuanbsl B MOBCEAHEBHOW KU3HM YeloBeka. be3zomacHoe
WCTIOJb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momoinb npu
XUMHYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXKarolehd cpenbl (mpenenbHas JOoMycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1JIK). Pons xuMun B permeHnn 3KoJI0TUYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuarbl).

Meswcnpeomemnmnuwie cea3u

Peanmnsanus MeXNpeIMETHBIX CBSI3€M INpU W3YYEHHMM XMMHM B 9 Kiacce
OCYUIECTBJISIETCS 4epe3 HCIOJb30BAaHUE KAaK OOUIMX €CTECTBEHHO-HAYyYHbIX
MOHATUM, TaK U MOHSTHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TMOHSATHS: HAy4YHBIH (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCU(pUKaIMs, TEePUOJANYHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICJb, SIBJICHUE, IAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAITHI.

@dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUZ,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUU 3apsill, MPOBOIHUKH,
MOJIYITPOBOJTHUKH,  JAUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBA, ra3, pacTBOp, PACTBOPUMOCTh, KPUCTAJITNYECKAS
pemeTKa, CriaBbl, (PU3MUECKUE BEIMYMHBI, €IUHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: dotocunTtes, AbixaHue, Ouocdepa, 3KocHcTeMa, MUHEpPATbHbIC



y,Z[06p€HI/I$I, MHKPOI3JICMECHTBI, MAKPOJJICMCHTHI, IIMTATCIILHBIC BEIICCTBA.

IIOpoOAasbI,

['eorpadus: armocdepa, rtuapocdhepa, MUHEpaATIbl, TOPHBIC
II0JIE3HBIC UCKOIIAEMBIE, TOILINBO, BOJHBIE PECYPCHI.
TEMATHUYECKOE IINTAHUPOBAHME
Tema u Tvn ypoka Koimyecr
Ne BO YacoB
ypoka
1 [ToBTOpeHue 4
2 XUMHYECKUE PEaAKINH 4
3 PacTBOpBI 11
4 Hemeramnbt 26
5 MeTamibl 10
6 Opranndeckue BenecTa 8
7 YenoBek B MUPE BEIIECTB 5
Hroro 68
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KAJEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHMUE B 9 kaacce

Tema u Tvn ypoka Jarano | /laramno

Ne dakry paxry

ypoka 9A 9b
KJ1ace KJ1ace
[NoBTOpenue(4 yaca)

1(1) Texnuka 6e3omacHocTd. [lepronudecknii 3aKOH W TIEpUOAMYECKasl CHCTEMa
xuMuueckux anemeHToB JI[.M. MeHneneeBa B CBETE CTPOEHHS aTroma.
XapaKTepI/ICTI/IKa XUMHUYCCKHX 3JICMCHTOB.

2(2) Tuner XUMUYECKON CBS3W: MOHHAS , KOBaJICHTHAS (TIOJSIpHAS M HETIOJISIPHAs).
CreneHb OKHCICHHS.

3(3) CBoiicTBa NIPOCTHIX BEIIECTB (METANIOB U HEMETAILIOB), OCHOBHBIX KJIACCOB
HEOPraHM4YCCKUX COCIUHCHUHN: OKCHUI0B, OCHOBAaHHMHM, KHCJIIOT, COJICH.
Pemenne oCHOBHBIX TUIIOB 3aaga4.

4(4) | KonrponbHas paborta Nel
Tema 1 (4uaca)

5(1) CKOpOCTh XUMHUECKOU peaklK. DHEPreTUKA XUMUYECKUX PEaKIIUi

6(2) | Kamanuzamopwi. @akmopul, erusiowjue HA CKOPOCHb XUMUYECKOU
peaxkyuu.

7(3) | Ilpaktuueckas pabora Nel. BaumstHue pasiauuHbix ()aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUH

8(4) | Xumuueckoe paBHOBECHE.

Tema 2 (119acoB)
9(1) | IousaTHE O pacTBOpax.
10(2) | BemiectBa 37EKTPOJIMTBI M HEINEKTPOIUTHL. CHIIBHBIC M Cila0ble
AJICKTPOJIUTHIL.
11(3) | Peakuuu MOHHOTO OOMEHA.
12(4) | XuMudecKre CBOMCTBA KUCIOT KaK JICKTPOJIUTOB.
13(5) | XuMudeckue CBONCTBa OCHOBAHUM KaK AJICKTPOJIUTOB.
14(6) | XuMu4eckue CBONCTBA COJICH KaK dJICKTPOJIMTOB.
15(7) | T'maponus cosneit.
16(8) | IlpakTtuueckas padora Ne2. Perrenue sKcriepuMeHTAIbHBIX 33/1a4.
17(9) | Pacuersl Mo XMMHYECKMM YPAaBHEHHSAM, €CIM OJHO M3 PEearupyrouux
BCIICCTB JaHO B H30BITKE.
18 (10) | O6o6IICHKE 3HAHWIT TIO TEME.
19 (11) | KonrponpHas pabota Ne2.
Tema 3 Hemerasutet (26 gacoB)
Pasnen 1 (10ugacoB)
20(1) | OOmras xapakTeprCTHKA HEMETAIIOB.
21 (2) | Ipocteie BemiecTBa - HEMETAUIbI, HX COCTaB, CTPOCHUE U CHOCOObI-
TIOTY4EHHS
22(3) | BomopomaHbie 1 KUCIOPOIHBIC COSMHEHHS HEMETAILIOB.
23(4) | OOmiast xapaKTepHCTUKA IIEMEHTOB ITOATPYIIIBI KHCIOPO/a.
24(5) | Kucmopos u 030H.
25(6) | Cepa.
26(7) | Ceposomopoa. Cynbhumbl.
27 (8) | Kucnopojaconepxkaiue coenuHeHus cepbl (4).
28(9) | Kucmopoacoaepxarue coequHenus cepsl (6).
29(10) | OGoOGmatomHii ypok Mo paszaeny 1
Paznen3. 2 [loarpynna a3zora.(7 4acoB)
30(1) | OOmiast xapaKTepUCTHKA DIIEMEHTOB MTOATPYIIIBI a30Ta. A30T
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31(2) | Ammuak. Conu aMMOHHS.

32(3) | [paktuueckas padora Ne3 «[lomyueHrne aMMHIaKa M OIIBITHI C HUM)

33(4) | Oxcumpl a3oTa.

34(5) | AzorHas KHCIIOTa U €€ COITH

35(6) | dPochop Kak BIEMEHT U IMPOCTOE BELIECTRO.

36(7) | Coenunenus dhochopa.
Paznen3.3 Yraepon (94uacos)

37(1) | OOmas xapaKTepUCTHKA HIEMEHTOB MOATPYIIIbI yIiepoaa. YTiaepos

38(2) | Xumuueckue CBOMCTBA yriepoa.

39(3) | Okcumpl yriueposa.

40(4) | YroapHas KHCIIOTa U €€ COJIH.

41(5) | lpaktuueckass pabora Ned. Ilomyuenwe okcuma yriepoma (4) u
M3Y4YCHHUE €r0 CBOWCTB. paclo3HaBaHHE KapOOHATOB.

42 (6) | Kpemuuii u ero coenuHenusi. CHIIMKATHAS TIPOMBIIUICHHOCTb.

43(7) | Pemienue 3ama4 Ha pa3Hble  THIIBL

44(8) | O6oOIIeHHE 3HAHUIT TTO pa3aery 3.

45(9) | KontponbsHas padora Ne3.
Tema 4 Metamis! (104acoB)

46(1) | OOGmmas xapakTepHCTHKA METAJLIOB.

47(2) | XuMuueCcKHe CBOWCTBA METAJLIOB.
DJIEKTPOXUMHYECKUE MPOIIECCHI.

48(3) | Cruraebl. Koppo3usi METasIoB | CILIABOB

49(4) | lleno4Hbplc METAIUIBI M UX COEAMHEHMS.

50(5) | LlemouHo3eMenbHBIC METAIIBI U HX COCTUHCHHUSL.

51(6) | ANMIOMHMHHUI M €r0 COEIUHEHHS

52(7) | XKene3o u ero CoeTUHECHUSI

53(8) | Ilpaktuueckas padora NeS. PerieHue 3KCIEpUMEHTAIBHBIX 3a/a4 110
Teme «MeTauibD.

54(9) | Perrenue 3a1a4 Ha pa3HbIE TUIIBL.

55(10) | KourponbHas pabota Ne4.
TemaS Opeanuueckue eewgecmea.(8 uacoes)

56(1) | Bo3HUKHOBEHHE M pa3BUTHE OPraHUYECKON XHUMHH

57(2) | Knaccudukanus 1 HOMEHKIATypa yriIeBOJOPOIOB. AJTKaHBL.

58(3) | HempenenbHbie yriieBOIOPOIbI: ATKEHBI.

59(4) | HenpenenbHbIe YIICBOIOPO/IBI: ATKHHBI

60(5) | Kuciopoacoaepskalinue OpraHMueCKUe COSIMHEHHUS: CITUPTHI

61(6) | KapboHOBBIC KUCIOTHI.

62(7) | buomornuecku BaKHbIC COCAMHEHUS — KUPBI, YIIIEBO/IbI, OCIKH

63(8) | AMHHOKHCIIOTBI U OCITKH
Tema 6 UenoBek B mupe Belects.(34aca)

64 (1) | YenoBek B Mupe BeliecTB BelecTBa, BpeHbIC 115 370POBbS YEIOBEKa
1 OKpyxaromieit cpeasl. [Tonumepsl

65(2) | [lonaTtue o XMMHUYECKON TEXHOJIOTUH. [IpOM3BOJACTBO M MPUMEHECHHUE
CEpPHOM KHUCJIOTBHI.

66(3) | Iloustre o Metamutypruu. IIpOM3BOJACTBO W MPUMEHEHHE YyTyHA W
CTanu Ypok usyuenus HO8bIX 3HAHUL

67 [ToBTOpEHUE
68 HToroBasi KOHTpOJIbHAs paboTa
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