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1. HﬂauupyeMble pe3yiomambsvl 0C60€HUA yueﬁuozo npedmema, Kypca
1.1 JImuyHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE PE3yIbTAThl OCBOEHUS NPOrPaMMbl JOJKHBI OTPaXkaTh TOTOBHOCTh O0yYarOIIUXCs
PYKOBOJCTBOBATbCS CHCTEMOM IO3UTHBHBIX LEHHOCTHBIX OPHMEHTAllMd W pacIIUPEHHE OIbITa
JEATEIIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE pEaIM3alliM OCHOBHBIX HAIIPABJICHUN BOCIUTATEIILHOU
JIeATEIbHOCTH, B TOM YHUCIIE B YACTHU:
I'paxx1aHCKOrO BOCIIMTAHUSA:
TOTOBHOCTh K BBINOJIHEHHIO OOS3aHHOCTEH Tpa)KJIaHWHA M PEAM3alUH ero MpaB, YBAKECHHUE IPaB,
cBOOO/I M 3aKOHHBIX HHTEPECOB APYIHX JIIOJIEH;
ITaTproTHYECKOr0 BOCIIUTAHMS:
LIEHHOCTHOE OTHOLICHHE K JOCTHKEHUsAM cBoed Pomunel - Poccum, k Hayke, MCKyCCTBY, CIIOPTY,
TEXHOJIOTUSIM, OOEBBIM MOJIBUTAM M TPYAOBBIM JOCTIKEHUSIM HAPOAA;
JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:
OpHUEHTAIUs] Ha MOPaJIbHBIE IIEGHHOCTH M HOPMBI B CUTYallUsIX HPABCTBEHHOT'O BHIOOPA;
TOTOBHOCTH OLIEHMBAaTb CBOE IIOBEACHHE M IIOCTYNIKH, IIOBEIECHUE M IOCTYNKH APYTUX JIOACH C
IIO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4€TOM OCO3HAHUs ITOCIIEACTBUM IIOCTYIIKOB;
DCTEeTUYECKOr0 BOCIIUTAHMS:
CTPEMIICHHE K CAMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA.
du3nuecKoro BOCIUTaHMs, (POPMUPOBAHUS KYJIBTYPBI 3J0POBbsl M SMOLIMOHAIBHOIO OJIaromnoryyus:
OCO3HAHUE LIEHHOCTH JKU3HU;
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10pOBbIO0 M YCTaHOBKA Ha 3JJ0POBbIM 00pa3 KM3HU OCO3HAHUE
NOCJEICTBUA W HENPHUATHE BPEAHBIX NPUBBIYEK W HMHBIX (opM Bpema s (UINIECKOTO U
IICUXUYECKOTO 370POBbS;
coOnrofieHre npaBuil 0€30IaCHOCTH, B TOM YHMCIIE HABBIKOB OE30MACHOTO IOBEACHUSI B MHTEPHET-
cpene;
CIOCOOHOCTh  aJalTHpPOBAaTbCSl K CTPECCOBBIM CUTyallUsIM UM MEHSIOLIUMMCS  COLIMAJIbHBIM,
UHPOPMALIMOHHBIM U TPUPOAHBIM YCIOBHUSM, B TOM 4YHCIE OCMBICISS COOCTBEHHBIM ONBIT MU
BBICTpanBasi JaJbHEUILINE 1EH;
yMEHUe IPUHUMATh ce0s1 U PYTuX, HE OCYXKasi;
YMEHHME OCO3HABaTh AMOLIMOHAIBHOE COCTOSIHUE Ce0s M JIPYTruX, YMEHHUE YIpPaBisTh COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM;
c(hOpMUPOBAHHOCTh HaBBIKA PEQIICKCUU, TPU3HAHMWE CBOETO IpaBa Ha OMMOKY M TAKOIro K€ IpaBa
JIPYroro 4eioBeKa.
TpynoBoro BocnuTaHus:
YCTaHOBKA HAa aKTUBHOE Y4YacCTHE B PELICHUM MPAKTUYECKHUX 3a/ad TEXHOJIOTMUYECKON M COLMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUILIMHUPOBATH, IJIAHUPOBATh U CAMOCTOSITENILHO BBINOJIHITH TaKOTO
poJia 1eATeNbHOCTD;
MHTEpPEC K NMPAKTUYECKOMY M3YUYEHHIO NMpodeccuil U TpyAa pa3IMyHOro poja, B TOM YHUCIIE HA OCHOBE
IIPUMEHEHHS N3Y4aeMOT0 IPEIMETHOTO 3HAHMS,
OCO3HAaHHE Ba)XHOCTH OOYYEHHMs Ha MPOTSHKEHUM BCEW KM3HHM JUIsl yCTEUIHOW Npo¢ecCHOHAIbHOM
NeSITeIbHOCTH U pa3BUTHE HEOOXOAMMBIX YMEHHH 151 3TOT0;
OCO3HAHHBII BBIOOpP M MOCTPOEHUE MHANBUAYAIBHON TPACKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIaHOB
C Y4ETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.
DKOJIOTM4E€CKOr0 BOCIIUTAHHUS:
OpUEHTAlMsl Ha NPUMEHEHUE 3HAHUN U3 COLMAIbHBIX U €CTECTBEHHBIX HAayK JUId pEleHus 3ajad B
o0JacTu OKpy’Karolleil cpe/ipl, MIaHUPOBAHUS MTOCTYIKOB U OIIEHKU UX BO3MOKHBIX MOCIEACTBHM A5
OKpPY’KaIOILEeH Cpebl;
MOBBILICHHE YPOBHS 3KOJIOTMYECKON KYJIbTYphl, OCO3HAHUE IJI00AJIBHOTO XapaKTepa 3KOJOTHYECKHX
npo0JeM U myTel ux pereHus;
AKTHBHOE HENPUATHE IEHCTBHM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;
OCO3HAHHME CBOCH pOJIM KaK TpakJaHMHA U IOTPEOUTENIs B YCIOBUSX B3aUMOCBS3HM NPHUPOIHOM,
TEXHOJIOTHYECKON U COLMATIBHOM Cpet;
TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON JAESITEIBHOCTH IKOJIOTMYECKON HAPaBIECHHOCTH.
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[leHHOCTH HAYYHOTO MMO3HAHUS:

OpUEHTAIMs B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBeKa, MPUPOIbI U OOIIECTBA, B3aUMOCBS3IX YeJIOBEKa C MPUPOTHON U
COLMAIIBHOW CPENION;

OBJIaJICHUE OCHOBHBIMH HaBBIKAMHU HCCIIEAOBATEIbCKOM JEATENIbHOCTH, YCTAHOBKA HAa OCMBICIICHHE
ombITa, HAOMIOJACHWIA, TOCTYIKOB W CTPEMJICHHE COBEPIICHCTBOBATH IYTH JIOCTH)KCHUS
MHIAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0Jaronoayyusi.

1.2.MeranpeaMeTHbIe pe3yJabTAThl

OBnazeHre yHUBEpPCAIbHBIMU YYEOHBIMU MO3HABATENbHBIMU JEHCTBUSIMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PHUKAIMKM, OCHOBAHHS JJisi 0000IIEHUS U CPaBHCHHSI,
KpUTEPUU TPOBOAMMOIO aHAJIN34,

C Y4eTOM MPEIJIOKEHHOW 3a7aud BBISBISATH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B PACCMATPUBAEMBIX
(dakTax, JaHHBIX U HAOIIOACHUSX;

npeiaraTh KpUTEPUH JIJISL BBISIBIICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUIA;

BBISBJIATH J1e(DULUTHI MH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUs TOCTABICHHON 3a/1a4H;
BBISIBJISITH IPUYHHHO-CIICJCTBCHHBIC CBSI3U NP U3YUCHHUH SIBIICHUH U MPOIIECCOB;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUCHH, YMO3aKITIOUCHHHA
10 aHAJIOTHH, (OPMYITHPOBATH TUITIOTE3BI O B3AUMOCBSI3SX;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus y4eOHO# 3amauu (CpaBHHBATh HECKOJIBKO BAapHUAHTOB
pelIeHus, BEIOUpaTh HAHOOJIee MOIXOISAIINN C YIETOM CAaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB);

2) 6a30BbBIE UCCIIEIOBATENLCKUE JCHCTBHS:

MCIIOJIb30BaTh BOTPOCHI KaK HCCIICIOBATEIILCKIUIT HHCTPYMEHT TIO3HAHHS,

dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIINE pPa3pbhlB MEXKIY PEATbHBIM H >KEIaTeIbHbIM COCTOSIHHEM
CUTYyaIli1, 00BEKTa, CAMOCTOSTEIIFHO YCTAHABIMBATH HCKOMOE H TAHHOE;

dbopMupoBath THUMNOTE3y 00 HUCTUHHOCTH COOCTBEHHBIX CYXIEGHUH H CYXKICHUH JIPYruX,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

MIPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY ILIAHY OIBIT, HECIOXKHBIN AKCIIEPUMEHT, HEOObIIOe
WCCJICIOBAHKE 110 YCTAHOBJICHHIO OCOOCHHOCTEH 00BhEKTa N3yUSHUs, IPUUNHHO-CIICICTBEHHBIX CBS3EH
Y 3aBUCHUMOCTEH 00BEKTOB MEX]y COOO0M;

OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OPMAINHU, TOJYUYCHHOH B XOJIe MCCIICTOBAHUS
(9KCTIEpUMEHTA);

CaMOCTOSITENILHO  (opMynHpoBaTh OOOOIICHHWS W BBIBOABI IO pe3yIbTaTaM MPOBEIACHHOTO
HAOIIO/IEHUs], OTBITa, UCCIEIOBAHUS, BIaIeTh HHCTPYMEHTAMH OILIEHKH JOCTOBEPHOCTH IMOJYYEHHBIX
BBLIBOJIOB M O0OOIIEHU;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWINIEe pa3BUTHE IMPOLIECCOB, COOBITHI M WX TOCJIEICTBUS B
AHAJIOTMYHBIX WM CXOJHBIX CHUTYallUsSX, BBUIBUTATH MPEANOIOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX;

3) pabota c uHbopMaIIuei:

MPUMEHSTh Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3alpOoChl MPH MOKUCKE U 0TOOpe MH(OpMAIUU WIH
JAHHBIX W3 ICTOYHUKOB C YYETOM TMPEIOKESHHONW yUeOHOW 3a/1auH U 33JJaHHBIX KPUTCPHCB;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M WHTEPIPETHPOBATH HH(DOPMALMIO Pa3THUUHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

HAXOJHUTh CXOJHBIE apryMEHTHI (MOATBEPXKAAIOIINE WM OIMNPOBEprarolfe OJHY U Ty XK€ HJCH,
BEPCHIO) B Pa3IMYHBIX HH()OPMAIMOHHBIX HCTOYHHUKAX

CaMOCTOSITENILHO BBHIOMPATh ONTHUMAIBbHYIO (pOpMy MpeacTaBieHus MHPOPMAIUN U HILTIOCTPUPOBATH
pelraeMble 3a/1a9M HECTIOKHBIME CXEMaMH, TUarpaMMaMu, HHON rpadKoi U UX KOMOWHAITUSIMU;
OIICHUBATh HAJC)KHOCTh MH(DOPMAIIMH MO KPUTEPHSIM, MPEATIOKEHHBIM MEJarorndyeCKuM pabOTHUKOM
WK chOPMYITHPOBAHHBIM CaMOCTOSITEITLHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

OBnaneHne yHUBEPCAIbHBIMHU Y4eOHBIMH KOMMYHUKATUBHBIMU JIEHCTBUSMU:

1) oOuienue:



BOCIIPUHUMATh U (OpPMYyIHpPOBaTh CYKIECHUS, BBIpA)KaTb SMOLIMM B COOTBETCTBUM C LEISAMU U
YCIIOBUSIMU OOIICHHS;

BBIPaXATh ce0s (CBOIO TOUKY 3PEHUS) B YCTHBIX M MUChMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOallbHbIE CPEACTBA OOIICHUS, IOHUMATh 3HAYEHUE COIMAbHBIX 3HAKOB, 3HATh U
pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMArYaTh KOH(MIMKTHI, BECTH [1€PETOBOPHI;
MOHUMATh HAMEPEHUS APYTHX, IPOSBIATH YBAKUTEILHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOM
dopme HopMyIHpPOBaATH CBOU BO3PAKECHHUS;

B XOJe Jauaiora M (WiIM) AMCKYCCHM 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYKZaeMOW TeMbl WU
BBICKA3bIBaTh WJIEM, HALEJIEHHBbIE Ha pEIIeHUE 3aJauyd M TOAJEep’KaHHe OJarokenaTeIbHOCTH
OOIIICHMUS,

COIIOCTABJISITh CBOM CYX/IEHUS C CYXAECHUSAMH APYIMX YYaCTHUKOB JIMAJIOra, OOHApyKUBAaTh pa3iIMyuue
U CXOJCTBO IMO3HIIHI;

nyOoJIMYHO NPEACTaBIATh PEe3yJbTaThbl BBIIOJHEHHOI'O OMNbITA (IKCHEPUMEHTA, HCCIEeI0BaHMs,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIJIEHHS C y4ETOM 3ajau IMPe3eHTAlUd U OCOOEHHOCTEH
ayJIMTOPUU U B COOTBETCTBUU C HUM COCTAaBJIATh YCTHBIE M MMCbMEHHBIE TEKCTHI C MCIOJb30BaHUEM
WITIOCTPATUBHBIX MaTEpHAJIOB;

2) COBMECTHAs JICSITEIIbHOCTb:

IOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON M MHIMBHUIYaJdbHONH pabOThl NMPH pPELICHUU
KOHKPETHOW  MpoOsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTH TPUMEHEHHUS TPYNIOBBIX  (opM
B3aMMOJICHCTBUS ITPU PELIEHUHU MOCTABICHHOM 3a/1a4H;

IPUHUMATH L€JIb COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS MO €€ JOCTUKEHUIO:
pacrpenesaTh poJii, 10roBapuBaThcs, 00CYKJIaTh IIPOLIECC U PE3yJIbTAT COBMECTHON pabOThI;

yMeTh 00O0O0IIaTh MHEHHUS HECKOJBKUX JIOJIEH, MPOSBIATH TOTOBHOCTH PYKOBOJIUTH, BBHIOIHATH
HOPYYEHUs, TOAUUHATHCS;

IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOTHI, ONPENENATh CBOIO POJIb (C YUETOM MPEANOYTCHUH U
BO3MOYKHOCTEH BCEX YYaCTHHUKOB B3aUMOJICHCTBHUS), pacpeAessaTh 3a/1aul MEX/1y YIeHaMU KOMaH/Ibl,
y4acTBOBATh B TPYMIIOBEIX (hopMax paboThl (00CykIeHUsI, 0OMEH MHEHUSIMH, "MO3TOBBIC MITYPMBI" U
WHBIC),

BBIINOJHATH CBOIO YacTh padOThI, JOCTUraTh KaYECTBEHHOI'O pe3yJIbTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJIMHUPOBATh CBOM JEUCTBUS C JPYTUMH YI€HAMH KOMaH/Ibl;

OLICHMBAaTh KadecTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPUSIM, CAMOCTOSATEIBHO
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS;

CpaBHMBaTh PE3YJIbTAaThl C HMCXOJHOW 3aJadel M BKJIAJ KaXJOro WieHa KOMaHIbl B JIOCTH)KEHHE
pe3yibTaToB, pa3feiiaTh chepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETa
nepes rpymnmon.

OBnajieHne yHUBEPCAIbHBIMU YUE€OHBIMU PETYISITUBHBIMU JEHCTBUAMU:

1) camoopranuzanus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHSITUS pelIeHU (MHIMBUIYaIbHOE, IPUHITHE PEIICHUS
B TpYIIE, IPUHATHE PEILICHUH IPyMIoif);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM PEILIEHUs 3a/1a4u (MU €ro 4acTb), BBIOUpATh COCO0 perieHus
y4eOHOIl 3a/1auM C y4eTOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeJIaracMble BapUAaHTBI PEIICHMI;

COCTaBJIATh IUIAH JEHUCTBUH (IUIaH peanu3ali HaMeUYeHHOI'o aJlfOpUTMa pelieHus), KOPPEKTUPOBATh
MPEJIOKEHHBIA aITOPUTM C YUETOM IMOIYYEHHSI HOBBIX 3HaHUN 00 M3y4aeMOM OOBEKTE;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

2) CaMOKOHTPOJIb!

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCuu;

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYallUU U IpeJyiaraTh MIaH ee U3MEHEeHMUS,

YUUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH IPHU PEIICHUU Y4eOHOMH
3aJauu, aJalTHPOBATh peIlIeHNE K MEHSIOIIUMCS 0OCTOSTEIbCTBAM;



OOBSICHATH TPUYUHBI JOCTIDKEHHS (HEIOCTIDKEHHSI) pe3yJbTaTOB JEATEIBHOCTH, JaBaTh OIICHKY
MPHOOPETEHHOMY OIBITY, YMETh HAXOAUTh MO3UTHBHOE B MIPOU3OMICIICH CUTYAIIUH;
BHOCHUTH KOPPEKTHBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIHCTB, M3MECHUBIIMXCS CUTYAIIH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa SN M YCIOBHSIM,
3) SMOLIMOHATBHBIN UHTEJIICKT:
pas3inyarh, Ha3bIBaTh U YIPABISATH COOCTBEHHBIMHU SMOLUSMHU M YMOIUSMH JPYTUX;
BBISIBJISITh M aHATM3UPOBATH IPUYUHBI YMOIINN;
CTaBHUTH ce0s1 HA MECTO JIPYTOro YeIoBeKa, IOHUMATh MOTHUBBI U HAMEPEHUS JIPYToro;
PEryIMpOBaTh CIIOCOO BHIPAKEHUS IMOIIHIA;
4) npuHsTHE Ce0s U IPYTUX:
OCO3HAHHO OTHOCHUTBHCS K JJPYTOMY YEJIOBEKY, €r0 MHCHHIO;
NPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE JKE IMPaBO JPYroro;
MPUHUMATH CeOsI U IPYTUX, HE OCYXK/Ias,
OTKPBITOCTB ce0Oe 1 IPYruMm;
OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.
1.3 IIpenmeTHbBIE pe3yJabTaThI
dbopMUpOBaHHE TIEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEACTABICHUH O BEIIECTBAX, HUX
MPEBpaIEHHUSIX U MPAKTUICCKOM IPUMEHEHHUH; OBJIAJICHUE TOHATUIHBIM alapaToM ¥ CHMBOJIMYECKUM
SI3BIKOM XVIMHFH;
OCO3HaHHE OOBCKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAYKHM KaK o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYCCKUX MPEBPAIICHUN HEOPTaHMUECKUX U OPraHUYECKHX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH YKMBOH M HE)KUBOH MPUPOJIBI;, YIITyOJICHUE MPEICTABICHUI O MaTepHaIbHOM CIIMHCTBE
MUDA,
OBJIQJICHUE OCHOBAMHM XHUMHYECKOW TPAMOTHOCTH: CIOCOOHOCTHIO aHAJIU3UPOBaTh U OOBEKTUBHO
OIICHUBATh KU3HEHHBIC CUTYAIINH, CBI3aHHBIC C XUMHCH, HAaBBIKAMU
0e30macHOro oOpaleHsi C BEHIECTBAMHU, HCIOJIb3YEeMbIMH B TIOBCEIHEBHOW JKHU3HU; YMEHUEM
aQHAIM3UPOBATH M TIAHUPOBATH YKOJIOTHUECKH O€30TIaCHOE TTOBEICHUE B LIEJISIX COXPAHEHUS 37J0POBbS U
OKpYIKaloIIen Cpejibl;
dbopMUpPOBaHWE YMEHHH YyCTaHABIMBATh CBS3U MEXAY pEalbHO HAOIIOJAEMBIMA XUMHUYCCKUMU
SIBJICHUSIMA W TIPOLIECCAMHU, TPOHMCXOJSIIMMU B MHUKPOMHUPE, OOBSICHATH NPUYHHBI MHOT000pa3us
BEIECTB, 3aBHCHUMOCTh WX CBOHCTB OT COCTaBa M CTPOCHUS, a TaKKe 3aBUCUMOCTH TPHUMEHEHUS
BEIIECTB OT UX CBOMCTB;
MPUOOPETEHUE OIbITAa UCIOIB30BaHUS PA3IUYHBIX METOJOB M3YUYCHHs BEIICCTB: HAOIIOJCHUS 32 HMX
MPEeBpALICHUSIMI TPU TPOBEIEHUU HECIOKHBIX XUMHUYECKHUX OKCIIEPHUMEHTOB C HCIOJIb30BaHHUEM
J1ab0paTOPHOTO 000PYIOBAHMS U TIPUOOPOB;
(dbopMUpOBaHUE TIPE/ICTABICHUI O 3HAUEHUH XUMUYECKON HAYKH B PELICHUN
COBPEMEHHBIX DJKOJIOTHYECKMX TPOOJIeM, B TOM HYHCIC B TMPEAOTBPAIICHUN TEXHOTCHHBIX W
AKOJIOTHUECKUX KaTacTpod.
8 kJacc
® ONHUCHIBATH CBOKMCTBA TBEPMABIX, XHUJKUX, T'a3000pa3HBIX BEIICCTB, BBUICSAS WX CYIIECTBEHHBIC
MPU3HAKY;
® XapaKTepU30BaTh BEIECTBA IO COCTaBY, CTPOCHHIO W CBOWCTBaM, yCTaHAaBIWBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXIY JJAHHBIMH XapaKTEePUCTUKAMHU BEIICCTBA,
® pacKphIBaTh CMBICT OCHOBHBIX XHMHUYCCKUX MOHSATHN: aTOM, MOJICKYyJla, XHUMHUYSCKHUN DJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb, UCIIOJIb3YS 3HAKOBYIO CHCTEMY XUMUU;
e 1300pakaTh COCTaB MPOCTEHMIINX BEHIECTB C MOMOMIBI0 XUMHYECKHX (OPMYT M CYIIHOCTH
XUMHYECKHUX PEaKIHiA C TIOMOIIBIO XUMHUICCKUX YPAaBHEHUI;
®  BBIYHCIATH OTHOCUTEIIEHYIO MOJICKYJIIPHYIO i MOJISIPHYEO MAacChI BEIIECTB, a TAK)KE MACCOBYIO JIOJTIO
XUMHUYECKOTO JJIEMEHTA B COSAMHEHMUSIX;
® CpaBHUBATh M0 COCTABY OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;
e iIaccu(UIUPOBATH OKCUIBI M OCHOBAHHMSI IT0 CBOMCTBAM, KUCJIOTBI M COJIU — IT0 COCTaRBY;



OMHCHIBaTh COCTAB, CBOMCTBAa U 3HAU€HHUE (B MPUPOJE M MPAKTHUUECKOW NEATEIbHOCTU YEJIOBEKA)
MPOCTBHIX BEUIECTB — KUCJIOPOIa U BOAOPOAA;
JaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XHMHUYECKHX OJJIEMEHTOB M BAXXKHEHIIMX COEIMHEHHU
€CTECTBEHHBIX CEMEMCTB IEJIIOYHBIX METAJIOB U FAJIOT€HOB;
MOJIb30BaThCS JIAOOPATOPHBIM 000PYOBAHUEM U XMMUYECKOH MOCYI0H;
MIPOBOJIUTH HECJIOKHBIE XMMHUYECKUE OMBITHI M HAOMIOJEHUS 32 MU3MEHEHHUEM CBOWCTB BEIIECTB B
mporecce WX TpEeBpalleHui; coOMI0NaTh MpaBWIa TEXHUKH O€30MacHOCTH NpPU MPOBEACHUHU
Ha0JII0/IEHUH U OIBITOB;
paszinyaTh SKCIEPUMEHTAJIbHO KHUCJIOTBI M WLIEJNOYH, IMOJb3YySACh HHIAMKATOPAMH; OCO3HATh
HE0OXO0IMMOCTh COOIIOICHHS Mep 0€30MacCHOCTH MIPH OOPAIICHHH C KUCIOTAMU U MIEIOYaMH.
IpaMOTHO 00paIaTbes ¢ BEIECTBAMU B TIOBCEIHEBHOM KHU3HH;
0CO3HABaTh HEOOXOJMMOCTh COOJNIOAEHUS TPaBHJ SKOJOTHYECKH O€30IacHOTO MOBEICHHS B
OKpY>Karollel NpupoIHON Cpee;
MOHUMATh CMBICT U HEOOXOAUMOCTh COOJIIO/IEHUS MPEANUCAHUMN, TPEASIaraéMbIX B MHCTPYKIUSAX IO
HCII0JIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JP.;
UCTIOJIb30BaTh MPUOOPETEHHBIE KIIIOUYEBbIE KOMIIETEHTHOCTU MPH BBIIIOJHEHUH HCCIIEI0BATEIbCKUX
MIPOEKTOB IO W3YYEHHUIO CBOMCTB, CIOCOOOB MOMyYEHUS U paCliO3HABAHUS BEILIECTB;
pa3BUBaTh KOMMYHUKATHBHYI0 KOMIIETEHTHOCTb, HCIIOJIb3YSl CPEICTBA YCTHOIO M IUCBMEHHOIO
OOIIeHHMSI, TPOSBIIATH TOTOBHOCTh K YBKEHUIO MHOM TOYKHU 3pPEHHSI MPU OOCYX ACHUU PE3yIbTaTOB
BBIIIOJTHEHHON PaOOoThI;
OOBEKTUBHO OIICHWBAaTh WH(MOPMAIMIO O BEIIECTBAX M XWMHUYCCKUX IIPOIEeCCaX, KPUTHUICCKH
OTHOCUTBCSI K IICEBJOHAy4YHOH uH(pOpMallMK, HEAOOPOCOBECTHOM pekiame, Kacaroueics
HCII0JIb30BAaHUS PA3IMYHBIX BEIIECTB.
KJIacCU(UIUPOBATh XHUMHUYECKHE JJIEMEHTHl Ha METAJUIbl, HEMETaJUIbl, DJIEMEHTBI, OKCHIBI H
TUAPOKCUABI KOTOPBIX aM(OTEepHbl, U HHEPTHBIC SJIEMEHTHI (ra3bl) Il OCO3HAHUS BaXXKHOCTHU
YHOPSIIOYCHHOCTH HAYYHBIX 3HAHUM;
pacKphIBaTh CMBICI Nepuoanyeckoro 3akona /.M. Menneneea;
ONUCBHIBATh M XapaKTEpPU30BaTh TaONMMUHYIO (OpPMY TEPHUOJUYECKON CHUCTEMBI XUMHUUYECKHX
3JIEMEHTOB;
XapaKkTepU30BaTh COCTaB AaTOMHBIX SAEP U PACIPEICICHHE YUCIa 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX MEPHUO/I0B MEPUOINYECKON CUCTEMBI, a TAK)Ke Kalus
Y KaJIbLIMS;
paznmuyaTh BHUIbl XUMHUYECKOM CBSI3M: MOHHYIO, KOBAJIEHTHYIO TMOJISIPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO U METAJUTMYECKYIO;
n300paxaTh SJIEKTPOHHBbIE (POPMYJIBI BEIIECTB, OOPa30BAaHHBIX XHUMHUYECKUMHU CBS3SIMH Pa3HOTO
BHJIA;
BBISIBJISITH 3aBUCHMOCTh CBOMCTB BEIIECTBA OT CTPOEHUS €ro KPUCTAUIMYECKOW penieTku (MOHHOM,
aTOMHOM, MOJIEKYJIIPHOM, METAJITMUECKON );
XapaKkTepU30BaTh XUMHUYECKHE HJIIEMEHThl U MX COCJUHEHHUS Ha OCHOBE MOJIOKEHHS AJIEMEHTOB B
MEPUONYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHHUS X aTOMOB;
ONMCHIBaTh OCHOBHBIE MpeAnochIKU OTKpbITUS .M. MeHnzaeneeBbM NMEPUOIUYECKOTO 3aKOHA U
MEePUOINYECKON CUCTEMbl XMMHUYECKUX DJIEMEHTOB M MHOTOOOpa3HYI0 HAy4YHYIO JeATeIbHOCTh
Y4EHOTO0;
XapakTepU30BaTh HAYYHOE M MHPOBO33PEHYECKOE 3HAYEHUE MEPUOJWYECKOrO0 3aKOHA U
MEPUONYECKON CUCTEMBI XUMHUECKUX 3eMeHTOB J[.M. Menaeneena;
OCO3HaBaTh HAYYHBIE OTKPBITUS KaK pPe3ylbTaT IJIUTEIbHBIX HAONIOJCHUN, OMBITOB, HAYy4YHOU
ITOJIEMUKH, ITPEOJIOJICHUS TPYAHOCTEH U COMHEHUM.

K konuy 8 knacca ooyuarowuiica noayuum 603M0MHCHOCHb HAYYUMBCA:
OCO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUMN ISl PAKTUUYECKOU I€ITeIbHOCTH YEJIOBEKa;
OTIMCHIBATh MU3YYCHHBIC 0OBEKTHI KaK CHCTEMBI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHAJN3a;
MPUMEHATHh 3HAHUA O 3aKOHOMEPHOCTSAX IMEPUOJAMYECKOM CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB ISt
OOBSICHEHUS U MIPEIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;
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pa3BuUBaTh WH(POPMALMOHHYIO KOMIETEHTHOCTh IOCPEICTBOM YIIIyOJeHHS 3HAHHA 00 HCTOPHH
CTaHOBJICHUS] XMMHYECKOM HAyKH, €€ OCHOBHBIX IOHATUH, IEPUOJAUYECKOrO 3aKOHA KaK OJHOTO W3
BAKHEUIIINX 3aKOHOB IIPUPOJIBL, & TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TCXHUKHU.

9 knacc
OOBSICHATH CYyTh XUMHYECKUX MTPOIECCOB;
Ha3bIBATh MPU3HAKU M YCIOBHS MIPOTEKAHU XUMUYECKUX PEaKIIHii;
YCTaHABIMBATh MPUHAICKHOCTh XUMHUYECKONW pPEaKIUH K ONPEACICHHOMY TUIy O OJHOMY W3
KJ1accu()UIMPOBAHHBIX PU3HAKOB!
T10 YKCITY U COCTABY UCXOAHBIX BEILIECTB U MPOJAYKTOB pEakluu (peakluy COeTMHEHUS, PA3JI0KEeHNUS,
3aMeIeHUs] 1 OOMEHA);
IO BBIJICJICHUIO WJIH MOTJIOIIEHUIO TEIUIOTHI (PeaKIuK SK30TEPMHUUYECKUE U SHIOTEPMUUECKHE);
[0 M3MEHEHHIO CTENECHEeH OKMCIIEHUS XUMHUYECKUX 3JIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC
peaKkIumn);
0 00paTUMOCTH TIpolecca (peakuu o0paTuMbIe U HeoOpaTHMBIEL),
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEaKLuii;
Ha3bIBaTh (PaKTOPHI, BIUSIOMINE HA CMEIIEHHE XMMUYECKOTO PaBHOBECHS;
COCTABIJIATh YPaBHEHHUS AIIEKTPOJIUTUYECCKON AUCCOIUAIMU KHCIIOT, IIENOYeH, COJeH; TMONHbIE U
COKpallleHHblEe ~ HMOHHBIE  ypaBHEHHS  peakiuuii  oOMEHa; ypaBHEHHUS  OKHUCIUTEIBHO -
BOCCTAHOBHTEJIBHBIX PEaKIHii;
POTHO3UPOBATH MPOAYKTHl XMMUYECKHX peaKkiuii mo (GopMynam / Ha3BaHUSM HCXOTHBIX BEUIECTB;
OTIpEeETISATh UCXOAHBIE BEIIeCTBa MO (hopMyiiaM / Ha3BaHHSIM MPOIYKTOB PEaKIIUU;
COCTaBISITh  YPaBHEHMsI  peakluii, COOTBETCTBYIOIIMUX  IOCJIEIOBATENLHOCTH  («IIECTOYKE))
MpEeBpaIleHI HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KIIACCOB;
BBISIBIISITH B TPOIIECCE IKCIIEPUMEHTA MPHU3HAKH, CBUCTEIHCTBYIOIINE O MPOTEKAHUHA XUMHUYECKOU
peaKuu;
TOTOBHUTH PACTBOPHI C OIPEIEIECHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;
OTIpeNeNATh XapaKTep Cpeabl BOTHBIX PACTBOPOB KHUCIOT M INEJOYEH MO W3MEHEHHIO OKPAaCKH
WHMKATOPOB;
MIPOBOJNTH KAueCTBEHHBIC PEAKIUH, MOATBEPXKAAIOIINE HAIMYUE B BOJIHBIX PAcTBOpPAaxX BELIECTB
OTIENBHBIX KATHOHOB M aHHOHOB.

BoinyckHuk noayuum 603mo0x4cHOCHIb HAYYUMbCA .
COCTaBJIATh MOJIEKYJISIPHBIE U TTOJIHbIE HOHHBIE YPaBHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSIM;
OPUBOANUTH TPUMEPHl  PEaKIMH, MOATBEPKIAIOIIUX CYIIECTBOBAHHWE B3aUMOCBS3M  MEXIY
OCHOBHBIMH KJIACCAMH HEOPTAaHWYECKHX BEIIECTB;
IPOTHO3UPOBATh PE3YJbTAaThl BO3JEHCTBHS PA3TUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKiuu;
IPOTHO3UPOBATh PEe3yJabTaThl BO3ACUCTBUS pPA3IMYHBIX (PAKTOPOB HA CMELIEHHE XUMHYECKOTro
paBHOBECHS.
OTpeNeNATh MPHUHAIIEKHOCTh HEOPraHNYECKUX BELIECTB K OJHOMY M3 M3YyYEHHBIX KJIACCOB/TPYIIIL:
METaJUTbl 1 HEMETAJIIbl, OKCUJIbI, OCHOBAHUS, KUCIIOTBI, COJIH;
COCTABIIATH (POPMYIIBI BEIIECTB MO WX HA3BAHUSIM;
OTIPEeNIeNATh BAJIGHTHOCTD U CTETIEHb OKHCIICHUS 3JIEMEHTOB B BEIIECTBAX;
COCTaBIIATh (POPMYJIIBI HEOPTaHWYECKUX COCAMHEHHWH 10 BaJCHTHOCTSM M CTEMEHSIM OKHCIICHUS
9JIEMEHTOB, a TaK)Ke 3apsiiaM MOHOB, YKa3aHHBIM B TaOJMIle PAaCTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U
COJIEH;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX M XMMHUYECKHX CBOWCTB MPOCTHIX BEUIECTB U
UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO MEPHOIOB;
Ha3bIBaTh OOIIME XUMHUECKUE CBOWCTBA, XapaKTEPHbIE /ISl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX.
Ha3bIBaTh OOIME XUMHUECKUE CBOICTBA, XapaKTepHbIE JUIs KaXKA0T0 KJlacca BEILIECTB;



IPUBOAUTL IIPUMEPHI PEaKLUMi, MOATBEPKAAIOIIUX XMUMHUYECKUE CBOWMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHOB, KMCIIOT, OCHOBAHHH U COJICH;

OTIPENIETATh BEIIECTBO — OKHCIUTEIbh W BEHIECTBO — BOCCTAHOBHTENIh B OKHUCIUTEIBHO —
BOCCTAHOBUTCIBbHBIX peaKL[I/ISIX;

COCTaBIISITh JIEKTPOHHBIN OaTaHC MO MPEAIOKEHHBIM CXEMaM PEaKIInii;

HpOBOI[I/ITB na6opaTopHHe OIIBITHI, HOIITBCp)KI[aIOH_II/Ie XUMHUYCCKUEC CBOfICTBa OCHOBHBIX KJIAaCCOB
HEOPraHUYECKHUX BEILECTB;

MIPOBOMTH JIAOOPATOPHBIE OTBITHI IO MOJYUYCHUIO i COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJOPO/Ia,
KHCJIOPO/Ia, YTIICKHUCIIOTO Ta3a, aMMHaKa; COCTABIIATh YPAaBHEHHUS COOTBETCTBYIOITUX PEAKITUH.

2. Cooepoicanue yuebHozo npeomema, Kypca

2.1. HammeHoBaHmue Pa3acejioB U TEMbI, BXOJASIIMNE B Ppa3ae’l
8 kuace.
Paznen 1. OcHOBHBbIE NOHATHS XMMIH (YPOBEHb ATOMHO-MOJIEKYJ/ISIDHBIX NPeACTABIECHMI)

[IpenMer xuMun. XuMusi Kak 4aCThb €CTECTBO3HAHMS. Tena u BEMIECTBA U UX CBOMCTBA. MeTo bl
MO3HAHMS B XUMHH: HAOJIOICHUE, UzMepeHue, SKCIICPUMEHT.

[Tpuémnbr O6e3omacHol paboTHI ¢ 000pyAOBaHKEM U BeriecTBaMu. CTpoeHHE TIaMEHHU.

Uucteie BemecTBa U cMecH. CriocoObl OUMCTKU U pa3/iesieHUs BEIIECTB: OTCTauBaHKEe, (PUIbTPOBAHHE,
BBITIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. OU3NYECKUEe W XUMHUYECKHe siBiIeHHs. [Ipu3Haku
XUMHUYECKUX PEAKIIUN U YCIOBUS BOSHUKHOBEHHS M TCUCHUS] XUMUUYECKHUX PEAKIIUM.

Crpoenue atoma. CTpoeHuUE BelecTBa. ATOMBI, MOJIEKYJIbI U HOHBI. BeniecTBa MOJIEKyJIIpHOTO U
HEMOJIEKYJISIPHOTO cTpoeHMs. Kpucrammyeckue u amopdHbIe BemecTBa. Kpucraumaeckne pemeTKu:
WOHHAs, aTOMHas M MOJIEKYJspHasi. 3aBUCUMOCTb CBOMCTB BEUIECTB OT THUMA KPHUCTAIIMYECKOMN
pemétku. [IpocThie M CIOXKHBIC BEIIeCTBA. XUMHYCCKHH 3JIeMeHT. MeTauibl 1 HeMeTalIbl. ATOMHAs
eanHuna Maccel. OTHOCUTEIbHAS ATOMHAs Macca.

ATOMHO-MOJIEKYJISIpHOE yueHUe. SI3bIK XMMHUU. 3HAKW XUMUYECKHX DJIEMEHTOB. 3aKOH IMOCTO-
SHCTBa cocTaBa BemecTB. Xumuueckue Qopmynsl. HWugekcel. OTHOCUTENbHAs aTroMHas,
MOJIEKYJIsipHass Macca. KadecTBeHHBI M KOJWYECTBEHHBIM COCTaB BEIIECTBA. BBIUHCICHUS I10
xuMudeckuM popmyiiam. MaccoBas 10JIs1 XUMHYECKOTO 3JIEMEHTA B COSUHEHUH.

BanenTHOoCTh XMMHUYECKUX 3JIeMeHTOB. OIpeleicHre BaJCHTHOCTH JJIEMEHTOB IO (opMmyIie
OuHapHBIX coequHeHuit. CocTaBieHne XUMUUECKUX (GOopMyTT OMHAPHBIX COSAMHEHUI MO BaIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUCHHE.

3akoH coxpaHeHus: Macchl BenlecTB. JKu3Hb U nearenbHocTh M. B. JlIoMoHOocOBa. Xumuueckue
ypaBHeHust. KoapduuumenTtsl. Tumbl XuMudeckux peaxkuil.

Kucnopon. Kucnopox — XuUMHYECKHMH 3JIE€MEHT M MpPOCTOE BemecTBO. Puznueckue u
XUMHUYECKHE CBOMCTBA Kuciopoaa. Haxoxaenue B npupose. [lomyuenue kucinoposia B 1abopaTopuu U
MpoMBIIIIeHHOCTH. KauecTBeHHBIE peakliuy Ha Ta3000pa3Hble BenlecTBa (Kuciaopon). dusnueckue u
XUMUYECKHE CBoMcTBa kuciopona. l'openme. Oxcupawl. [lpumenenue xucmopona. Kpyrosopor
kucnopona B mpuponae. O30H, amnorponusi kuciopoga. Cocmas o30yxa. 3amurta aTMochepHOro
BO3/lyXa OT 3arpsisHeHuid. [lomsamue 06 3K30- u dHOOmMepmMuueckux peaxyusax. Tennoeou 2¢gpexm
XUMUYECKUX PeaKyUl.

Bomopon — xumudeckuii 35ieMeHT U mipoctoe BemecTtBo. Haxoxaenue B nmpupoae. [lomyuenue
BOZOpOJa B 1abopaTopuu M MPOMBIILIEHHOCTH. KadecTBeHHbIE peakliuy Ha ra3000pa3Hble BEIIeCcTBa
(Bomopon). Pusnyeckue U XMMHUYECKHE CBOWCTBa Bojxopoaa. Bomopon — BoccraHoBuTENns. Mepbl
Oe3omacHocTu mpu paboTe ¢ BomopoaoM. [Ipumenenue Bogopona. KadecTBeHHBIE peaknuud Ha
razoo0pasHpie BemecTBa (KUCIOPO, Boaopona). OObeMHBIE OTHOIICHHUS Ta30B TMPU XUMHUYECKUX
peaxkuusix.

Boga. PactBops!l Booda 6 npupode. Metoab! ornipesiesieHus cocTaBa BOJbl — aHaJIN3 U CUHTE3.
duznyeckue cBorcTBa BoAbL. Boaa B mpupoje u crocoObl e€ 0O4nCcTKU. Adpaius BoJbl. Kpyeosopom
6000bl 8 npupode. Duzuueckue W XUMUIECKUE CBOKCTBA BOJbI. PacTBOpEI. [Ipumenenue Boasl. Bona
— pactBopuTenb. PacTBopuMocTs BemiecTB B Bojie. KoHueHTpanus pactBopoB. MaccoBast 10151
PacTBOPEHHOTO BEIIECTBA.



KonnuectBeHnHble oTHOMIEHUS B xuMuu.KonndecTBo BemecTsa. Moub - €IMHHLIA KOJINYECTBA
BemecTBa MossipHast Mmacca. 3akoH ABoraapo. Monsipabiil 00bEM razoB. OTHOCUTENBHAS INIOTHOCTH
ra3zoB. OOBbEMHBIE OTHOILIEHHUS Ta30B MMPU XUMUYECKUX PEAKIUAX

OcHOBHbBIE KIIACChl HEOPTAHUUYECKUX coeAMHEHUN. OKCUIBI: cOCcTaB, kKinaccudukanus. OCHOBHbBIE U
KHUCJIOTHBIE OKcuabl. HoMeHkaTypa okcu10B. @U3HUecKre 1 XUMUUYECKHE CBOMCTBA, IOJyYEHUE U
MIPUMEHEHUE OKCUJIOB.

I'uapoxcunbl. Knaccudukamus ruapokcuaoB. OcaoBanus. Homenknarypa. Cocras. l€noun u
HEpacTBOpUMbIE OCHOBaHUs. DU3NUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. Peakuus HelTpann3a-
uuu. [lonydyenue u npuMeHeHrne OCHOBaHUN. AMQOTEpHbIE OKCHJIBI U TUIAPOKCUIBL.

Kucnotsl. Cocra. Knaccudpukanus. Homenknatypa. Pusnueckue ¥ XHMHUYECKHE CBOWCTBA
kucinoT. Muaukaropsl. M3MeHeHue OKpackW MHJMKATOPOB B Pa3IMUHBIX cpeAax. BrITeCHUTENbHBIN
PSAI METAJIOB.

Comu. CocraB. Knaccudukamus. Homenknarypa. @usznueckue cBoicTBa cojieid. PactBopumocTs
coJiel B BojJie. XuMHUUeckue cBoiicTBa coseil. CriocoObl mosryuenus coieit. [Ipumenenue comneit.

I'enernueckasi CBS3b MEKYy OCHOBHBIMH KJacCaMH HEOPraHHMYECKUX COeluHEHUM. [Ipobiema
0e30nacH020 UCNONb308AHUS GEUECME U XUMUUECKUX peakyull 6 noeceOHesHol dcusHu. Tokcuunbie,
2oprouue u 83pvl8oondacHvle euwjecmea. boimoeas xumuueckas epamomuocms.

Paznen 2. Ilepyoanyeckuii 3aK0OH M NMepUOIHYECKAS] CHCTEMAa XHUMHYECKHUX 3JIEeMEHTOB
JA.U. MenneneeBa. CTpoeHue aromMa

[TepBoHaYaNIbHBIC TIOMBITKA KIAaCCH(PHUKAIMU XUMHYECKHX 3JieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB. ECTeCTBEHHBIE CEMEHCTBA IIEJIOYHBIX METAUIOB M rajoreHoB. biaropoansie
rasbl.

Ilepuonuueckuit 3axkon JI. M. MenneneeBa. Ilepmoguueckas cucreMa Kak €CTECTBEHHO-
HayyHas  KIacCH(UKAIMs XUMHYCCKHX  JJIeMEHTOB. TabimuyHas  ¢opMa  TpeICTaBICHHS
KJIaccupUKalUM XUMHYECKUX 31eMeHTOB. CTpykrypa Tabmuubl «llepuoanueckas cuctemMa XHMH-
yeckux aiemeHToB Jl. . MenneneeBa» (kopotkas ¢popma): A- u b-rpynnsl, nepuoasl. Gusnueckuii
CMBIC]I aTOMHOTO (TOPSIAKOBOT0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEpa TpYIIbl U IepHoja
MEPUOANYECKOM CUCTEMBI (I AJIEMEHTOB A-TpyI).

CtpoeHue aToMa: sipo U dJIEKTPOHHAs 000JI0UKa, SHEPreTUYeckuii ypoBeHb. CoCcTaB aTOMHBIX
siiep: TMPOTOHBI U HEUTpOHBI. M30TOmbl. 3apsi aTOMHOTO sJpa, MAacCOBOE YHCIIO, OTHOCUTEIbHAs
aToMHas Macca. CoBpeMeHHasi GOpMyITUPOBKA MOHATUS «XUMUYECKHUI SJIEMEHT.

DneKkTpoHHas 000JI0UKa aTOMa: MOHITHE 00 YHEPreTUYECKOM YpOBHE (3JIEKTPOHHOM CJIOE), €ro
€MKOCTU. 3aloJHEHUE 3JEKTPOHHBIX CIOEB Yy aTOMOB JJIEMEHTOB MEPBOTO—TPETHETO MEPHOJIOB.
CtpoeHue >HEPreTHYECKUX YPOBHEW aToMOB MEpBBIX 20 XUMHUYECKUX 3JIEMEHTOB TEPHUOIUUYCCKOM
cuctemsl J[.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB XHUMHUYECKUX 3JIEMEHTOB U
WX COCIMHEHUM HAa OCHOBE MOJIOKEHUS B mepuoandeckour cucreme .M. MenneneeBa u crpoeHus
atoMa. CoBpeMeHHas (hOpMyIHPOBKA IEPUOAMUECKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akoHa. Hayunsle noctwxkenus [l. M. MenneneeBa: ucnpasieHue
OTHOCUTENIbHBIX aTOMHBIX MAacC, MPEACKa3aHUe CYIIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB, MEpecTa-
HOBKM XHMHUYECKHX DJJEMEHTOB B Tepuoauyeckoit cucreme. KuszHp u gestensHocTh J[. .
Menneneesa.

Paznen 3. CTpoenne BeniecTBa
DNEeKTPOOTPULIATETbHOCTh XUMUYECKHX 3JIeMEHTOB. (OCHOBHBIE BHIbl XUMHUYECKOH  CBS3HU:
KOBAJICHTHAsI HEMOJSIpHAs, KOBAJCHTHas TOJIApHAs, WOHHas. Metamnmnyeckas cBsi3b. [lowamue o
8000POOHOI C853U U ee BIUAHUU HA (U3ULecKue c8OLCMEa euecmas Ha npumepe 800bl.

BajieHTHOCTB 37IEMEHTOB B CBETE AJIEKTPOHHOM Teopuu. Crenenb okucinenus. [Ipasuna
OnpeJIeJIeHUs] CTENIEHNU OKUCIIEHUS 3JIEMEHTOB.

9ki1ace

Pa3nen 1. MHoroodpa3ne XuMHYECKHX peaKIuii

Knaccudukanust XUMUYECKUX pEaKIMil: peakiuu COSAMHEHUsS, Ppa3JIOKEHUsS, 3aMEIICHUS,
obMeHa. OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE peakiuuu. OKHCIUTENb, BOCCTAHOBHUTEb, IPOIECCHI
OKHCJIEHUsI W BoccTaHoBieHUs. (CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii C MOMOIIBI0 METO/a IIEKTPOHHOTO OaaHca.
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TemoBeie 3G(HEKThl XUMUYECKUX peaKUrid. DK30TEPMHUUECKUE U 3HIOTEPMUYECKHE pPEaKlUu.
TepMoxuMuueckue ypaBHEHUS. Pacu€Tsl 10 TEPMOXUMUYECKUM YPAaBHEHUSIM.

CKOpOCTh XMMHUYECKUX peakiuil. PakTopbl, BIUAIONIME HA CKOPOCTh XMMHYECKHUX PEAKIIUH.
[lepBoHavasibHOE MIPEACTABICHUE O KaTaJIK3eE.

O6patumsie peakiuu. [IoHATHE O XUMUYECKOM PAaBHOBECHH.

XUMHUYECKUE PEaKIIMK B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEINEKTPoIUuThl. MoHbl. KaTnoHs
U aHUOHBL. [ uopamuas meopusi pacmeopos. IIEKTPOIUTUIYECKas JUCCOIUAIINS KUCIOT, OCHOBAHUHN U
coneii. Cnabble W CwibHBIE ANMEKTpoOUTh. CTemeHp aucconuanuu. Peaknuu HMOHHOTO OOMeHa.
VYcnoBus TeueHus peakuuid MOHHOro oOMeHa 10 KOHI[a. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKMX COCIUHEHUH B CBETE IPEJACTABICHUH 00 JJICKTPOJUTHUYCCKON TUCCOIHAIUU U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusix. [lonamue o cudponuse coJeli.

Pasznen 2. Muorooopasue Bemecrts(43)

Hemeranbl. I'asorensl. [lonoxxeHne B NEepUOIMYECKONW CHUCTEME XMMHYECKUX 3JIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxnenue B npupoge. PU3MYECKUE U XMMHUYECKHME CBOMCTBA TajOTCHOB.
CpaBHHTENIbHAST XapaKTEpPUCTHKA rajaoreHoB. [looydyeHne MW TNpUMEHEHHE TaJoreHoOB. XJIOp.
dusnyeckue M XUMHUYECKHE CBOWMCTBa xjopa. IIpumenenue xsopa. XJiiopoBojaopoa. Pusnueckue
cBoictBa. [lonyuenne. ConsiHas kucinora um e€ coiu. KauecTBeHHas peakuus Ha XJIOPUI-HUOHBIL.
Pacno3naBanue xj0puaoB, OpOMHIOB, HOAHIOB.

Kucaopon u cepa. [lonoxeHue B NepuoiuuecKoi CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE
ux atomoB. Cepa. Amorponus cepsl. Pu3nUecKkrue U XuMUYecKkue cBoiictBa. Haxoxaenue B npupojie.
[Ipumenenue cepol. CepoBonopoa. CepoBonopoaHas kuciora u €€ conu. KauecTtBeHHas peakuus Ha
cynbun-uonsl. Oxcupn ceppi(1V). @usnyeckue n xumudeckue cBoictBa. [Ipumenenue. CepHucTas
kucnota u e€ conu. KauectBennas peaxiusi Ha cynbQut-uonbl. Okcup cepbi(V1). CepHas kucinoTa.
XHWMHYECKHE CBOMCTBA pa30aBJICHHOM W KOHICHTPUPOBAHHOM CEpHOM KHCIOTHIL. KadecTBeHHas
peakuus Ha cyiabGaT- HOHBl. XUMUYECKUE PEAKIUH, JeKaIle B OCHOBE MOJNyUYEHUSI CEPHOU KUCIOTHI
B IPOMBILIIEHHOCTH. [I[puMEHEHNE CEpHOI KUCITOTHI.

A3ot 1 pocdop. [lonoxeHnne B NIEpUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE HX
aTOMOB. A30T, GU3NYECKUE U XUMHUSCKHUE CBOMCTBA, MOJyYeHHE U IpuMeHeHue. KpyroBopor azora B
npupoje. AMMuak. Ou3nyeckue U XMMUYECKHE CBOWCTBA aMMHaka, roixydeHue, npumeHenue. Conu
aMMOHHMS. A30THas KUCIIoTa 1 €€ cBoiicTBa. OKUCIUTEIbHBIC CBOMCTBA @30THOM KUCIIOTHI. [Tomyduenue
a30THOM KHUCJIOTHI B JIaDopaTOpuu. XUMUYECKUE PEaKIUu, JISKAIIUE B OCHOBE MOTYyYEHUS a30THOMI
KHUCJIOTHI B IPOMBINIEHHOCTH. [IpuMeHenne a30THO#M KUCIOThl. COMM a30THOM KHUCIIOTHI U UX MPUMeE-
HeHUue. A30THBIE YI0OpEHUsI.

®ochop. Amnorponusi ¢docopa. dusmueckne u xumudeckue cpoiictBa (ocopa. Oxcup
dochopa(V). Docthopnas kucnora u e€ conu. PochopHbie y100peHHUS.

Yraepon u kpemumid. IlosoxkeHne B NEPHOIMYECKONM CUCTEME XHUMHYECKHX 3JEMEHTOB,
CTPOEHHE HX aTOMOB. Yriepoia. Asiorponus yriaepoja. Puznueckue M XHUMHYECKHE CBOMCTBA
yriepona. AncopOuus. YrapHblii ra3, CBOWCTBA U (PU3MOJIOTHYECKOE JIEWCTBHE HA OPTraHU3M.
VYrnekucnelii ra3. YrompHas kuciota u e€ comu. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
KpyroBoport yriepona B npupojae. Opranudeckue COeTMHEHUsI YTiiepoa.

Kpemunii. Oxcun kpemuus(1Y). KpemuaneBas kucnora u e€ conu. Cmexno. [lemenm.

Metanabl. [looxkeHrne MeTaioB B MEPUOJWYECKOM CUCTEME XHUMHUYECKHUX 3JIEMEHTOB,
CTPOEHHE HX aTOMOB. Mertauyeckas cBsi3b. DuU3nMyeckne CBOWCTBA METAIOB. Pl aKTMBHOCTH
METaJUIOB (RJIEKTPOXUMUUYECKUIN PsAJl HANPSHKEHUH METalJIOB). XHUMHUYECKHE CBOMCTBA METAILIOB.
O6mue cnocoObl monydeHus: MeTauioB. CIiiaBbl METAIJIOB.

[TonoxeHne IIETOYHBIX METANIOB B MEPUOJUYECKONM CHUCTEME, CTPOEHHWE HX AaTOMOB.
Haxoxnenue B mpupoae. @u3nueckue U XMMUYECKHUE CBOMCTBA HIENIOYHBIX MeTauloB. [Iprumenenue
MIEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[[enouno3zemenbHble MeTabl. [lonokeHne MIeT0YHO3EMENBHBIX METANIOB B MEPUOJUYECKOM
CUCTEME, CTpoeHMe HX aToMmoB. Haxoxxnenwe B mpupoje. MarHumid W KanbUui, MX Ba)KHEWIIWE
coequHeHUs. JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHEHUS.
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Anwomunuii. [lonoxxeHue amOMUHHS B MEPHOJUYECKON CHCTEME, CTPOCHUE €ro aroma.
Haxoxnenne B npupone. ®uznueckue 1 XUMUYECKUE CBOMCTBA altOMUHUA. [[puMeHeHne almroMuHMS.
AMdoTepHOCTh OKCHIA ¥ THAPOKCUIA ATIOMUHUS.

Kenezo. [Tonoxenue xene3a B NEPUOUYECKON CUCTEME, CTPOEHHE ero atoMa. HaxoxieHue B
npupoje. Puznueckrue U1 XMMUYECKHE CBOMCTBA Kelle3a. BakHelue coelMHEHUs kKene3a: OKCHIbI,
ruapokcuabl ¥ coiu xxeneza(ll) u xenesa(lll). KauectBennsie peakunu Ha uoHbl Fe2+ u Fe3+.

Paznen 3. KpaTkuii 0030p BaskHeHIIMX OPraHM4YecKUX BelleCTB

[Ipenmer opranmueckoit xumuu. Heoprannueckue u OpraHM4eCcKUe COEAMHEHUS. Y TIIepOa —
OCHOBa >kM3HU Ha 3emiie. OCOOEHHOCTH CTPOESHHS aToMa YIiiepoJa B OPraHUYECKUX COSAUHEHUSX.

VYrineBonopossl. [IpenenbHbie (HACHIIEHHBIE) YTIEBOAOPOIbl. MeTaH, 3TaH, IporaH —
MIPOCTEHIINE MTPEICTABUTENN MIPEIEIbHBIX YTIeBOA0POA0B. CTPYKTYpHBIE (DOPMYIIBI YTIIEBOAOPOIOB.
['omosiornueckuit psa npeaenbHbIX YrIeBOAOPOoa0B. ['omoioru. @u3ndeckrue 1 XMMUYECKUE CBOKMCTBA
MpEeAENIbHBIX YIIIEBOIOPOI0B. Peakiiuu ropenus u 3amenienns. HaxoxneHue B mpupoie npeaesibHbIX
yriieBoaopoaoB. I IpuMenenue merana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOAOPOIbl. DTUICHOBBIN Psil HEMPEIEIbHbBIX
yrIeBOAOPOAOB. DTHiIeH. PU3NYECKHEe U XUMUUECKUE CBOMCTBA ATUIeHA. Peakiius npucoeiMHeHUsI.
KauectBennsie peakunu Ha 3tuieH. Peakuus nonumepusauuu. [lonustuien. [IpuMenenne stumneHa.

ALIETUIICHOBBIH Psi/I HETIPEACIBbHBIX YIIIeBOAOPOI0B. AnieTuseH. CBOMCTBA alleTUIICHA.
[IpumeHeHue auerusneHa.

[TpousBoaubie yrieBoaopoaoB. Kpatkuii 0630p opraHuYeCKUX COCIMHEHH: 0JTHOATOMHBIC
CHUPTHI (METaHOJ, 3TAHOJ ), MHOTOATOMHBIE CIIUPTHI (ITUIICHIIINKOIIb, TTUIEPUH ), KApOOHOBBIE
KHCIIOTHI (MypaBbHHAsI, YKCYCHAsS), CIIOKHBIE 3(DUPBI, )KHUPHI, YTICBOIBI (TJIFOK03a, caxapo3a, Kpaxmal,
LEJUTI0I03a), AMUHOKHUCIIOTHI, 6enku. Ponib 6ekoB B opranusme.

[ToHsiTHE O BRICOKOMOJIEKYJIIPHBIX BemiecTBax. CTpyKTypa MoJIUMEpPOB: MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BE€HO, CTeIEHb NoJMMepu3auu. [lonusTtunen, noaunponusieH, NoJIuBUHUIXJIOPUL.

2.2. IlepevyeHb NpaKTHYECKUX PadoOT

JIaboparopHoe 000pyI0BaHKE U TPHEMBI OOpareHus ¢ HuM. [IpaBuia 6e3o0macHoit paboThI B
XUMHUYECKOH J1abopaToOpHH.

OuncTka 3arps3HEHHON MOBAPEHHOMN COJIU.

[Tonyyenue u cBOICTBA KHCIOPOJA

ITonyuyenue Bo1OpO/Ia U U3YUYEHHUE €T0 CBOMCTR.

[IpuroroBneHue pacTBOPOB COJIEU € ONPEAETEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.
Pemenue skcniepuMeHTANBHBIX 3a71a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.
N3ydenue BIMSAHUS yCIOBUM NPOBEICHUS XUMUYECKOW PEAKIIUH Ha €€ CKOPOCTb.

Pemenune skcnepuMeHTaIbHBIX 33124 10 TeMe «CBOMCTBA KUCIIOT, OCHOBAHHUH U COJIEH Kak
3JEKTPOIUTOBY.

[TonydeHue CONTHON KUCIIOTHI U U3y4YEHUE €€ CBOMCTB.

Pemrenue skcnepuMeHTaNbHBIX 3a1a4 1o Teme «Kucnopon u cepay.

[Tonyuyenne aMmMuaka M H3y4eHHUE €TO0 CBOMCTB.

[Tonyuenue okcuaa yraepoaa(lV) u uzydenue ero cBoiicts. PacrioznaBanue kapOoOHATOB.

Pemrenue skcniepuMeHTANBHBIX 337124 110 TeMe «MeTalljIbl U UX COCTUHEHUSI.

2.3. HanpaBjieHUsI IPOECKTHOM 1eATEJIbHOCTH

NudopmaniioHHO - TOWCKOBBIC, HCCIEAOBATEIbCKUE, MPAKTUKO-OPUECHTHUPOBAHHBIC TPOEKTHI
MPENIoNaraloT MaKCHMaldbHO CBOOOJHBIM U HETPAJAULMOHHBIA TMOAXOJ HW3YYCHHUIO TpeaMeTa.
[IpoayKTOM TPOEKTHOW JESATENbHOCTH (TBOPYECKMM MPOJIYKTOM) SIBISIOTCS: IPE3CHTAIUH,
nH(OPMAIMOHHBIE OYKIIETHI, pe3YyIbTAaThl BHITOJIHEHHUS OMBITOB
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3. Temamuueckoe njianupoeanue C yKa3anuem Kojiuuecmea uacoe, OmMeEooOUMbBIX HA usyuenue Kaxcooit membol

8 kaacc (68 yacon)

Pa3nen

Koi-
BO 4ac

TeMbl, BXOSIIIE B
paznen

Kon-
BO
yac

OcHOBHBIE BUIbI YICOHOMH JCATEIHHOCTH

Hanpasnenust
BOCIIUTATEIbHON
JEATEIbHOCTH

Pa3nen
OcHOBHEBIE
MMOHATHUS

1.

XUMHNH

(YpoBEHb aTOMHO-

MOJICKYJISIPHBIX
MIPEICTABJICHHI)

53

[Ipenmer xumun

PaznuuaTh npenMeTsl U3y4eHUsl €CTECTBEHHbBIX HAaYK.
HaOsromaTh CBOMCTBA BEIECTB U X U3MEHEHHUS B XO0JI€
XUMHUYECKHUX PeaKIuii.

Y4uThCS TPOBOAUTH XUMHYECKUN IKCIIEPUMEHT.

Co0bnronate npaBuiia TEXHUKH 0€3011aCHOCTH.

Oxka3bIBaTh NEPBYIO MOMOLIb IPU OTPABJICHUSX, OXKOTrax U
TpaBMax, CBSI3aHHBIX C PEAaKTUBAMH U J1aOOPaTOPHBIM
00opynoBaHuEM. 3HAKOMUTHCS C TaOOPATOPHBIM 000PYIOBAaHUEM.
N3y4ars cTpoeHue MIIaMeHH, BbIIBUTAs TUIIOTE3bI U IPOBEPSIS X
AKCIIEPUMEHTAIILHO.

Pa3znnuaTh NOHATHS «4MCTOE BEIIECTBO» U «CMECH BEILLIECTB.
YMeTh paziensTh cMeCH METOJJaMHU OTCTauBaHUs, PUIbTPOBAHUS
U BBIIAPUBAHUS.

Paznnuath Qusnueckre U XUMUYECKHE SBJICHUS.

OnpenensaTs NpU3HAKA XUMUYECKUX PEAKIIHH.

@OuKcUpoBaTh B TETPaIU HAOIIOAaeMbIe MPU3HAKU XUMUYECKUX
peakuuii

3,5,6,7,8

Crpoenue aToma.
CrtpoeHue BenecTna

ATOMHO-
MOJIEKYJIIPHOE
YYEHHE.

Paznuyath moHATHS «aTOMY, «MOJIEKYIa», «XUMHUYECKUN
AIEMEHT», KHOHY, «3JIEMEHTAPHbIE YaCTULIb». Pa3nuyars moHaTus
«BEIIECTBA MOJICKYJIIPHOTO CTPOSHUS» U «BEIIECTBA
HEMOJIEKYJISIPHOTO CTPOCHUS». DOPMYIUPOBATH OMPEAEICHHE 110~
HATUA ((KpHCTaHHquCKHe peIHéTKI/I». O6T)$ICH$ITB 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIA €r0 KPUCTATUIMUECKOU PEIIETKU.
OnpenenaTb OTHOCUTENIBHYIO aTOMHYIO MacCy JIEMEHTOB U
BAJICHTHOCTDH DJICMCHTOB B 61/IHapHI>IX COCINMHCHUAX.

OnpenensaTh COCTaB MPOCTEUINX COEUHEHUHN IO MX XUMHUYECKUM

2,5,7

2,5,7,8




dhopmynam.

CocraBmsath GpopMysbl OMHAPHBIX COSTMHEHHI 10 U3BECTHOU
BAJICHTHOCTH 3JIEMEHTOB.

N300paxkaTh MpOCTEHUIITNE XUMUICCKUE PEAKIIHU C TIOMOIIIBIO
XUMUYECKUX YPaBHEHUI.

3aKOH  COXpaHEHUs
Macchl BEIIECTB.

PaznuuaTh MOHATHS «MHACKC» U «KOIPPUIIEHTY; «cXema
XMMHYECKON PEaKkInu» U «ypPaBHEHNE XUMUYECKON PEAKIIHM».
PaccunThIBaTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MaccCy IO
¢dopmynam BemmecTB. PaccunThIBaTh MacCOBYIO JTOJTIO
XUMHAYECKOTO 3JIEMEHTA B COSTUHEHHH.

YcranaBiauBaThk npocTeiine GopMyIibl BEILECTB [0 MACCOBBIM
TOJISIM 3JIEMEHTOB.

[Tonp30BaThest MHGDOpPMALIUEH U3 IPYTUX UCTOYHUKOB JUIS
MOJITOTOBKH KPATKMX COOOIICHUH.

['OTOBHUTH NPE3CHTAIMH 110 TEME

2,3,4,5,8

Kucnopon.

UccnenoBath cBoiicTBa n3yyaeMbIx BemecTB. Habmonate
¢bu3nUecKre U XUMUYECKHE MPEBPAILIEHUS] U3Y4aeMbIX BEIECTB.
PacriozHaBaTh ONBITHBIM IYTEM KHUCIIOPOI.

OnuceiBaTh XUMHUECKHUE PEAKIINH, HAOII01aeMbIe B X0J1€
JIEMOHCTPALIMOHHOTO U J1a00paTOPHOT0 3KCIEPUMEHTA.

Jlenatb BBIBOJIBI U3 PE3YJIHTATOB MPOBEAEHHBIX XUMUYECKUX
OTIBITOB.

VY4acTBOBaTh B COBMECTHOM OOCYKJIEHUU PE3YJIbTATOB OIBITOB.
Oxka3bIBaTh NEPBYIO MOMOLIb MPU OTPABJICHUSX, OXKOTrax U
TpaBMaXx, CBSI3aHHBIX C pPeaKTUBaMH U J1a00paTOPHBIM
obopynoBanueM. CocTaBlIATh POPMYIIBI OKCHIOB TIO M3BECTHOM
BaJICHTHOCTH 3JIEMEHTOB.

3anuceIBaTh NPOCTEUIINE YPABHEHUS XUMUYECKUX PEAKIUH.
[Tonb3oBarbes nHGOPMaLIUEH U3 APYTUX HCTOYHUKOB IS
MOATOTOBKH KPATKUX COOOIIIEHUM.

['0TOBUTH pE3EHTALMH 110 TEME

1,3,45,6,7,8

Bonopon

HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB.

Habmonate ¢pu3nueckre U XUMUYECKUE TPEBPAIICHUS U3Y9aeMbIX
BEIIECTB.

OnuceIBaTh XMMHYECKHE PEAKITNH, HAOJII0TaeMbI€ B X0JI€

1,3,45,6,7,8
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JIEMOHCTPAIIMOHHOTO U JJa00paTOPHOTO AKCIIEPUMEHTA.
PacnoznaBath ONBITHBIM ITYTEM BOJOPOA.

ColmroaTh IpaBuiIa TEXHUKH 0€30MacHOCTH.

JlenaTpe BBIBOJIBI U3 PE3YIBTATOB MPOBEAEHHBIX XUMUYECKHX
OTIBITOB. YYacCTBOBaTh B COBMECTHOM OOCYKJICHUU PE3yJIbTaTOB
OTBITOB. 3aMKUCHIBATH MPOCTEHIIINE YPAaBHEHUS] XUMUUYECKHUX
peaknuii. [lonp3oBarbes nHGOPMAIEH U3 APYTHX HCTOYHUKOB
JUTSL IOATOTOBKH KPATKUX COOOIIECHUIA.

['0TOBUTH Npe3eHTalMK 110 TEME

Bopa. PactBopsl.

HccenenoBaTh CBOMCTBA N3y4aeMBbIX BEILIECTB.

Habmtonate ¢pusnyeckre 1 XMMUUYECKUE MTPEBPAILEHUS U3Yy4aeMbIX
BEIIIECTB.

OnuceIBaTh XMMUYECKHE PEAKLIUHU, HAOII0JaeMbIe B XOI€
J€MOHCTPALIMOHHOI0 U 1a00paTOPHOTO SKCIIEPUMEHTA.

Jlenath BBIBOJIbI U3 PE3YJITATOB MIPOBEAEHHBIX XUMUYECKUX
OIIBITOB.

VY4acTBOBaTh B COBMECTHOM OOCYKJEHUU PE3YJIbTATOB OIBITOB.
3anuchIBaTh NPOCTENILINE YPaBHEHUS XUMUYECKUX PEaKIUH.
BbruncnsaTe MaccoBYIO AOJI0 PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, Maccy pacTBOPEHHOIO BEILECTBA U BOJBI IS
IIPUTOTOBJIEHUS PaCTBOPA ONPEACIEHHON KOHIEHTPALINH.
I'oToBHUTH pacTBOPHI ¢ ONPEAEIEHHON MACCOBOM JOJIEH
pPacTBOPEHHOTO BELECTBA

1,2,4,5,6,7,8

KonnuecrBenHbIe
OTHOIICHHA B XUMHUU.

Hcnonb30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBS3H.

PaccunTheiBaTh MOJISIPHYIO MacCy BEIIECTBA, OTHOCUTENIBHYIO
IIJIOTHOCTB I'a30B.

Boruncnsate no xumudeckum Gopmynam U XUMHYECKUM
YPaBHEHHSIM Maccy, KOJIMYECTBO BEIECTBA, MOJISIPHBIM 00BEM 110
U3BECTHOU Macce, MOJIIPHOMY 00BEMY, KOJIMUYECTBY OJHOTO U3
BCTYMAIOIINX WIN NOJYYaAOLUXCS B pEAaKLUU BEIIECTB.
Boruncnsate 00bEMHBIE OTHOIIEHUS Fa30B MPU XUMUYECKUX
peakuusx. Mcrnonb30BaTh MpUMeEpH] pEIIEHNS] TUIIOBBIX 3a/1a4,
3aJJaYHHMKU C IPUBEAEHHBIMU B HUX aJITOPUTMaMU pEIIeHUs 3a/1a4

1,2,3,5

OCHOBHBIE KJIACCHI

12

CocraBnars popmynsl okcnnoB. KinaccudummpoBars oKCHIBI IO

1,2,4,5
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HEOPraHUYECKUX
COEeIUHEHUI

COCTaBY U CBOMCTBAM OKCHJIOB. XapaKTE€pPHU30BaTh COCTAB,
(u3nUecKre U XUMUYECKUE CBOMCTBA OKCHIOB. MccrmenoBarh
CBOICTBA

Jlenatb BBIBOJIBI U3 PE3YJIHTATOB MPOBEIECHHBIX XUMHUYECKUX
OTIBITOB.

Y4acTBOBaTh B COBMECTHOM MIPOBCACHUHN PE3YJIbTATOB OIIBITOB.

3anuchIBaTh NPOCTEUIITNE YPABHEHHS XUMHYECKUX PEAKIIH.
CocraBnars popmynbsl ocHoBaHui. Kitaccupunmposars
OCHOBaHHS 110 COCTaBY M CBOMCTBaM.

HccnenoBath GU3NISCKUE B XUMUYECKHE MTPEBPALICHUS
OCHOBaHHH,

HaGmronaTh XUMUYECKHE CBOMCTBA OCHOBAHUH.

Pacrnio3naBaTh ONBITHBIM IIyTeM LICJIOYH. OnuceiBaTh XUMHUYECKHE

peakiuu, HaOII01aeMbIE B X0/I€ IEMOHCTPAIIIOHHOTO H
1a60PaTOPHOTO HKCIIEPUMEHTA.

Jlenatb BBIBOJIBI U3 PE3YJIHTATOB MPOBEIECHHBIX XUMHUYECKUX
OTIBITOB.

Y4yacTBOBaTh B COBMECTHOM IMPOBCACHUH PE3YIbTATOB OIIBITOB.

3annceIBaTh HpOCTGﬁIHHG YpaBHCHHUS XUMHUYCCKUX peaKHHﬁ.

Paznen 2.
Ilepuonnueckuii
3aKOH W TIEPUOTU-
Yyeckasi cucreMa
XUMHYECKUX
anemeHToB /J[. U.
Menpeneena.
Crpoenue aroma .

[Tepunoanueckunii
3aKOH U TIEPUOTU-
YyecKas cucreMa
XUMHYECKUX
snemeHToB /J[. U.
Menneneena.
Crpoenue aroma

KnaccudunupoBars n3yueHHbIE XUMUYECKHE DJIEMEHTHI U UX
COCIUHEHMUS.

CpaBHUBaThH CBOMCTBA BEIIECTB, MPUHAJICKAIIUX K PA3HBIM
KJaccaM, XUMUYECKHUE DJIEMEHTHI PAa3HbIX TPYIIIL.
YcraHaBnuMBaTh BHYTPU- U MEKIPEAMETHBIE CBA3H.
dopMmynupoBaTh nepuoandeckuii 3akoH 1. . Meneneesa u
paCKpBIBaTh €0 CMBICII.

XapakTepu3oBaTh CTPYKTYPY NEPUOANIECKON TaOIUIIBI.
Paznnuate nepuonst, A- u b-rpynnsi.

OO0BsCHATH PU3UUECKUI CMBICIT TOPSIKOBOTO HOMEpa
XAMHUYECKOT0 JI€EMEHTA, HOMEPOB I'PYMIIBI U IEPUOAA, K
KOTOPBIM 3JIEMEHT MPUHAIIEKUT B IEPUOAUYECKON CUCTEME
1. . MeHneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
3JIEMEHTOB B IIpe/iesiaX MaJIbIX MEPUOI0B U A-TpyYIIIL.

@opMynHMpOBATH ONPEAEIICHUS IOHATHN «XUMUYECKUN IIIEMEHT,

«HOpSIIIKOBI:Iﬁ HOMCP», «kMAaCCOBOC YHUCJIO0», «U30TOILIY,

2,3,4,5
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«OTHOCHUTEJIbHAS ATOMHAs Maccay, «3JIEKTpOHHAast 000JI0UKay,
«BJIEKTPOHHBIN CI0N» («IHEPreTUYECKUI YPOBEHDbY). OnpenensTh
YHCII0 IPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB Y aTOMOB XMMHUYECKUX
3JIEMEHTOB, HCIIOJB3YSI IEPUOANYECKYIO TaOIHILy.

CocTaBiiATh CXEMbI CTPOEHHS ATOMOB IepBbIX 20 3JIEMEHTOB
MIEPUOJNYECKON CUCTEMBI 3JIEMEHTOB.

XapakTepu30BaTh XUMHUUECKUE 3JIEMEHTBI HA OCHOBE UX
MOJIOKEHHSI B IEPUOIMIECKOM CUCTEME M OCOOCHHOCTEN CTPOCHUS
UX aTOMOB.

JlenaTb yMO3aKIIOYEHUS O XapaKTepe U3MEHEHUs CBOICTB
XMMHUYECKHX 3JIEMEHTOB C YBEJIMUEHHEM 3apsiI0B aTOMHBIX sJIEp.
HccenenoBaTth CBOMCTBA N3Yy4aeMbIX BEILIECTB.

Habmronate ¢pusnyeckre 1 XMMUUYECKUE MTPEBPAILEHUS U3Yy4aeMbIX
BEILIECTB.

Paznen 3. Ctpoenue
BEIIECTBA.

CTpOCHI/IC BCIICCTBA.

dopMyIMpOBaTh ONPE/EIICHUS TTOHSTHS «KOBAJICHTHAS
HENOJISIPHAS CBSI3b)», «KOBAJCHTHAS MOJSPHASL

CBSI3b», KHOHHAS CBS3bY», «CTCIICHb OKHCIICHUS,
«QIEKTPOOTPULIATEITHHOCTDY.

Onpenenars THI XUMHYECKOM CBA3U B COSUHEHUIX Ha
OCHOBAHUU XUMHUYECKOH (HOPMYIIBIL.

Onpenenars CTeNeHb OKUCICHUS SIEMEHTOB B COCTUHEHHUSIX.
CocrtaBasiTe GOpPMYJIBI BEIIECTB MO CTEIIEHU OKUCIICHUS
3JIEMEHTOB.

YcraHaBIUBaTh BHYTPU- U MEXKIIPEIMETHBIC CBSI3H.
CocTaBnsATh CpaBHUTENbHBIE U 00001IatOIINe TAOIUIIBI, CXEMBI

2,3,4,5
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9 knacc (68 yacon)

dopMyIHpPOBATH ONPEICICHUS MOHATUH «3JIEKTPOIUTY,
KHEDIJICKTPOIIUTY, «3JCKTPOIUTHUECKAS TUCCOIHALIHS.
KonkpeTusupoBarh nmoHsATHE «HOH». O000IIATh MOHATHS
«KaTHOHY, AHHOHY.

HccnenoBaTh CBOMCTBA PACTBOPOB AJICKTPOJIMTOB.

OnuceiBaTh CBOMCTBA BEHIECTB B X0OJI€ IEMOHCTPAITMOHHOTO U
naboparopHoro skcrepumerTa. CoOr0AaTh MpaBuiia TEXHUKH
0e30omacHOCTH. XapaKTepU30BaTh YCIOBUS TEUCHUS peaKUil B
pacTBopax 3JEKTPOJIUTOB 10 KOHIIA.

Onpenenars BO3MOKHOCTb IPOTEKAaHUS PEAKIUA HOHHOTO
oOMeHa.

Pa3nen Koi- TeMbl, BXOSIIIIE B Kon- | OcHOBHBIE BU/IbI YICOHOU IEATEILHOCTH Hanpasnenust
BO 4. | pazgen BO 4. BOCIIUTATEIbHON
IEeITEIbHOCTH
Pasgen 1. 16 KnaccudumupoBaTh XUMUYECKUAE PEAKITUH. 1,2,3,5,7
Mmuoroo0pasue [IpuBOIUTE IPUMEPHI PEAKITUNA KaXKIOTO THIIA.
XAMHYECKUX Pacro3HaBaTh OKHCIUTEIBHO-BOCCTAHOBHUTEIIBHBIC PEAKIIHH.
peaKImii Onpenensarb OKUCIUTENb, BOCCTAHOBHUTEND, ITPOIECC
Kinaccudukarmst 8 OKHCJICHHUS, BOCCTAHOBIICHUS.
XUMHUYECKHUX PEaKIIUH. HaGnronath 1 onuchIBaTh XUMHYECKHE PEAKITUN C IIOMOIIBIO
OKHCIIUTEIBHO- €CTECTBEHHOTO SI3bIKA U sI3bIKa XUMUU. VccneqoBaTh yCIOBHS,
BOCCTAHOBHUTEIbHEIE BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOU peaknuu. OnuchIBaTh
peakiuu YCIJIOBHS, BIUSIONINE HA CKOPOCTh XUMUYICCKON PEaKIIHH.
[IpoBoaUTH rpynmoBbie HAOTIOEHUS BO BpEMs IPOBEACHHUS
JIEMOHCTPAI[UOHHBIX OTIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXJEHUU PE3YIbTATOB
OIIBITOB.
CocTaBnaTh TEPMOXUMUYECKHE YPABHEHUS PEAKIIUN.
BrraucnsaTs TernoBoi 3¢ dexT peakuuu mo eé
TEPMOXHMHYECKOMY YPaBHEHHIO
XuMH4uecKue 8 O0600maTe 3HaHUS 0 pacTBopax. [IpoBOaUTE HAOIIOICHUS 32 2,3,4,5,6,7,8
pEeaKIn B BOAHBIX MOBEJICHUEM BEIIIECTB B PACTBOPAX, 38 XUMUUECKUMHU
pacTBopax peakmusIMH, TPOTEKAIOIIUMH B PACTBOPAX.
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[TpoBoAUTH rpyNIIOBBIE HAOMIOAEHUS BO BpEMs NIPOBEIECHUS
JIEMOHCTPALMOHHBIX U J1a00OpaTOPHBIX ONbITOB. OOCYK1aTh B
rpynnax pe3yJjabTaThl OIBITOB.

OOBACHATH CYIIHOCTh PEAKIMil HOHHOTO OOMEHa.
Pacno3HaBaTh peakiuu HOHHOTO OOMeHa.

CocraBiATh MOHHBIE YPABHEHUS pEAKIUH.

CocTaBisiTh COKpalléHHbIC HOHHbBIE YPABHEHUs peakLui

Pazpnen 2.
Mmuoroo0pasue
BCICCTB

43

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB HEMETAIIOB
B [lepuoaax U A-rpymnmnax.

XapakTepu30BaTh raJoreHbl Ha OCHOBE UX IOJIOKEHUS B
nepuoanueckoi cucreme J{. . MenneneeBa u ocoOeHHOCTEH
CTPOEHUS UX aTOMOB.

3,4,5,8

I"anorens!

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOKCTB T'aJIOTCHOB
10 IEPUOAY U B A-TpyIIax.

OrnuceiBaTh CBOWCTBA BEIIECTB B XO/I€ JEMOHCTPALIMOHHOTO U
naboparopHoro skcnepuMenTa. CoOmroaaTh TEXHUKY
0e30IacHOCTH.

Pacnio3HaBaTh ONBITHBIM MYTEM COJISTHYIO KHCIIOTY U €€ COJIH,
OpOMUIBI, UOAUBI.

Hcnonk3oBaTh MpuoOpeTEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOW €SI TETbHOCTH U MOBCEAHEBHOM JKU3HU C LIEJIbIO
0e30MacHOro oOpaleHus ¢ BeIeCTBaMH U MaTepuaiaMu 1
HKOJIOTUYECKU TPAMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH cpeie.
Bobruuciste MaccoByIO J0J110 paCTBOPEHHOTO BELIECTBA B
pacTBope

2,3,4,5,6,7,8

Kucnopon u cepa

XapaxTtepu3oBatb 31eMeHThl |VA- rpymisl (MOArpyHs!
KHCJIOPO/1a) Ha OCHOBE UX IOJIOKEHMSI B IEPUOIUIECKON
cucreme JI. 1. MenneneeBa u 0COOEHHOCTEN CTPOSHUS UX
aToMOB. OOBACHATH 3aKOHOMEPHOCTH N3MEHEHHsI CBOMCTB
aneMeHToB |VA- rpymnmsl o nepuoay 1 B A-rpymnmnax.
XapakTepHu30BaTh aJNIOTPOIHNIO KUCIOPOIA U CEPBl KAK OJHY U3
OPUYMH MHOT000pa3usl BELECTB.

2,3,4,5,6,7,8
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OnuceBaTh CBOKWCTBA BEIIECTB B X0OJI€ JEMOHCTPALIMOHHOTO U
naboparopHoro 3xcnepuMenTta. CoOI0aaTh TEXHUKY
6e3omacHoctu. OKa3bIBaTh MEPBYIO MOMOIIbL IPU OTPABICHUSIX,
0KOTax M TpaBMaX, CBS3aHHBIX C PEAKTHBAMH U JaOOPaTOPHBIM
obopynoBanueM. OnpeaensTs NPUHAJICKHOCTD BEIIECTB K
OnpeIeIEHHOMY KJIACCY COSTMHEHUH.

CorocTaBisATh CBOKCTBA pa30aBIICHHON W KOHIICHTPUPOBAHHOM
CEpPHOM KUCJIOTBHI.

3anuceiBaTh YPaBHEHUS PEAKLUI B HOHHOM BUJE C YKa3aHUEM
nepexo/ia IEKTPOHOB.

Pacrio3naBaTh ONMBITHBIM MYTEM PacTBOPBI KUCIOT, CYIbQUIDI,
CyIb(MUTHI, CYyTb(ATHI.

Hcnonk3oBaTh NpuoOpeTEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU IESITEIbHOCTH U MOBCEAHEBHOM JKU3HHU C LIEIIbIO
0e301acHOro oopalieHus ¢ BeUeCTBaMH U MaTepraliaMu U 9KO-
JIOTUYECKH TPAaMOTHOTO TOBEICHUSI B OKPYXKAIOIIEH cpeie.
BBIYUCIATE IO XUMHUECKUM YPABHEHUSIM MaccCy, 00BEM U
KOJINYECTBO BEIIECTBA OJTHOTO U3 MPOJAYKTOB PEAKIUU 10
Macce UCXOJHOTO BEIIECTBA, 00bEMY MIIU KOTUYECTBY
BEIIIECTBA, COJIEPKAIIETO OMPEACIEHHYIO 00 TPUMECEH.
['0TOBUTH KOMIIBIOTEPHBIE TPE3EHTAIMHU 110 TEME

A3ot1 u dhochop

Xapaktepu3oBaTh 31eMeHTbl VA- rpynibl (MOArPYIIIbI a30Ta)
Ha OCHOBE UX IOJIOKEHHS B IEPUOIUUECKON CUCTEME U
0COOEHHOCTEH CTPOCHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB
VA-rpynnsl. XapakTepu3oBaTh ajsiIoTponuio ¢pocdopa Kak
OJIHY U3 TIPUYUH MHOT'000pa3us BEIIECTB.

OnuchIBaTh CBOMCTBA BEIIECTB B XO/I€ AEMOHCTPALIMIOHHOTO U
naboparopHoro skcriepumerTa. CoOI0aaTh TEXHUKY
6e3onacHocTH. OKa3bpIBaTh NEPBYIO MOMOIIb MPUOTPABICHUSX,
0’KOTax M TPAaBMax, CBSI3aHHBIX C PEaKTUBAMU U J1a0OPaTOPHBIM
000pyI0BaHHEM.

VYcraHaBIuBaTh NPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCTMHECHUN.

ConocTaBisiTh CBOMCTBA pa30aBIeHHON U KOHIICHTPUPOBAHHOM

2,3,45,6,7,8
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A30THOM KHUCIIOTHI.

CocraBiATh ypaBHEHMS CTYIIEHUYATONW IUCCOLMALIMM Ha
npumMepe GochopHOH KUCTOTHI.

3anuceiBaTh ypaBHEHUS PEaKIMil B MOHHOM BUJE C YKa3aHUEM
1epexoa EKTPOHOB.

Pacrio3HaBaTh ONBITHBIM IYTEM aMMHUaK, paCTBOPBI KUCJIIOT,
HUTpAT- U QpocdaT-uoHbl, HOH aMMOHU4. Vcronap30BaTh
pUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUUECKOIL J1e-
ATENLHOCTU U MTOBCEIHEBHOM KU3HU C 1I€JIbI0 O€30I1acCHOT0
oOpalieHus ¢ BelllecTBaMU U MaTepuaiaMu U SKOJIOTMYECKU
IrPaMOTHOTO MOBEAEHUS B OKPYXaIOIIEH cpefe.

Bpraucaars MaccoByrO J10JIF0 paCTBOPEHHOIO BEIIECTBA B
pactBope. [lonb30BaThca nHGOpMaLIHEH U3 IPYTUX
MCTOYHMKOB ISl IOJTOTOBKU KPAaTKUX COOOIEHU.
['0TOBUTH KOMIIBIOTEPHBIE MTPE3EHTALMHU 110 TEME
OO6opynoBaHue M PeaKTUBBI 1751 pabOThI

Yraepoa u KpeMHUi

XapakTepu30BaTh 3JeMeHThl [VA- rpynnsl (HOArpyHbI
yIJeposa) Ha OCHOBE UX IOJIOKEHUS B IEPUOANYECKON CUCTEME
U OCOOCHHOCTEW CTPOEHUS UX aTOMOB.

OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB AJIEMEHTOB
IVA- rpynmsl.

XapakTepu30BaTh aJNIOTPOIHIO YIIIepoia KaKk OJHY U3 IPUUUH
MHOTr000pa3usi BEeLIEeCTB.

OrnuceIBaTh CBOMCTBA BEIIECTB B XO/I€ IEMOHCTPALIUOHHOTO U
nabopaTopHoro skcrnepuMenTa. CoOar0AaTh TEXHUKY
0€30I1aCHOCTH.

ConocTaBisTh CBOMCTBA OKCUAOB YIJIEPOIa U KPEMHMUS,
OOBSACHATH IPUUUHY UX PA3TUUUSL.

VYcranaBnuBaTh NPUHAAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCTMHEHUN.

Jloka3pIBaTh KUCIIOTHBIN XapaKTep

3anuchIBaTh YpaBHEHUS peaklMii B HOHHOM BUJIE C yKa3aHUEM
MIEPEX0/1a MIEKTPOHOB.

Ocy1ecTBISITh B3aUMOIIpEBpallieHUs] KapOOHATOB U
ruipokapOoHaToB. Pacrio3HaBaTh ONBITHBIM MYTEM YTIIEKHCIIBIN

2,3,4,5,6,7,8
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ra3, kapOooHaT-uoHsl. Mcnonb30BaTe NpUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOU IEATEIIBHOCTU U ITOBCEAHEBHOMN KU3HU
C L1eJbI0 0e30macHOro oOpaleHus ¢ BeIEeCTBAMU U
MaTepHalIaMU U SKOJIOTMYECKU I'PaMOTHOIO IIOBEICHHUS B
OKpYKalolleu cpene.

BbruncnsaTh 10 XMMMUYECKUM ypaBHEHUSIM Maccy, 00bEM WIn
KOJIMYECTBO OAHOI0 U3 MPOAYKTOB PEAKIIUH 110 MACCE UCXOHOTO
BelIECTBa, 00bEMY UJIM KOJIMYECTBY BELIECTBA, COAEPIKALLETO
ONPEACIEHHYIO IOJII0 TPUMECEN

Mertanebl.

13

XapakTepu30BaTh METAJJIbl HA OCHOBE MX IOJ0XKEHHUS B
NEePUOANYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS X aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH NU3MEHEHHsI CBOMCTB METAJJIOB 110
nepuony u B A-rpynnax.

HccnenoBaTh CBOICTBA N3yyaeMbIX BEIIECTB.

OOBACHATH 3aBUCUMOCTH (PU3UYECKUX CBOMCTB METAJIOB OT
BUJIa XUMUYECKOH CBSI3U MEX1Y UX aTOMaMH.

HabmroaTh ¥ ONUCHIBATD XUMUUECKHE PEAKIIUH C IOMOIIBIO
€CTECTBEHHOTO sI3bIKa U si3bIKa XMMUU. HabmonaTh
JEMOHCTPUPYEMBIE U CAMOCTOSITEIILHO MIPOBOJNMBIE
OTIBITHI.

OnuceIBaTh CBOMCTBA U3yYaeMBbIX BEIIECTB HA OCHOBE
HaOJr0IeHUH 3a UX MTPEBPAILEHUSIMH.

Jloka3piBaTh aM(OTEPHBIN XapakTep OKCUAO0B U THIPOKCH]IOB
amomuHus u xenesa(1ll).

CpaBHUBATh OTHOILIEHHUE U3Y4YaEMbIX METAJIJIOB U OKCUIOB
METAJIJIOB K BOJIE.

CpaBHHBATh OTHOIIICHHUE TUAPOKCHUIOB HATPHUS, KATBIUS H
IIOMUHUS K paCTBOpPaM KUCIIOT U Iienodeid. PacoznaBath
OTIBITHBIM TTyTEM TH- IPOKCH-HOHBI, HOHKI Fe?* n Fe*,
Cobmronath TEXHUKY 6€30MaCHOTO 0OpaIlleHus] ¢ XMMUYECKOM
MOCY/I0H M J1abopaTopHBIM 000pynoBaHreM. OCYIIECTBIATh
peaxkuy, NOATBEPKAAIOIINE TEHETUYECKYIO CBSI3b MEXKY
HEOpPraHMYECKUMHU COETMHEHUSIMU. 3aluChIBaTh YPaBHEHUS
peaxkiuii B MOHHOM BHJIE C YKa3aHHEM NepeXoa dJI€KTPOHOB.

2,3,4,5,6,7,8
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O06001aTh 3HaHUSA U JeN1aTh BBIBOJIBI O 3aKOHOMEPHOCTSIX
M3MEHEHUH CBOMCTB METAJJIOB B IIEpUO/Iax U A-rpynmnax
NEPUOANYECKON cucTeMbl. [IporHo3upoBaTs CBOMCTBA HEU3Y-
YEHHBIX IEMEHTOB U UX COCIMHEHUI Ha OCHOBE 3HAHUM O
NEPUOANYECKOM 3aKOHE.

Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS M YMEHUS B
IIPAKTUYECKOMN AEATEIbHOCTU U MIOBCEJHEBHON KU3HU C LIEIIBIO
0e30macHOro oOpalleHus ¢ BeeCTBAMU 1 MaTepUalaMu U 3KO-
JIOTUYECKH IPAMOTHOIO ITOBEICHMSI B OKPYKAIOLIEH Cpeae.

Pasznen 3. 9 Kpatkwuit 0630p Hcnonb3oBaTh BHYTPU- U MEKIIPEAMETHBIE CBsI3H. COCTABISITh 1,2,3,45,6,7,8
Kpatkuii 0630p BaKHEHLINX Opra- MOJIEKYJISIPHBIE U CTPYK TYpHbIE (POPMYJIBI YTIEBOJOPOIOB.
BaYKHEHIITNX HUYECKHUX BEIIECTB OnpenensaTh NPUHAAIEKHOCTh BEIIECTBA K ONIPEIEIEHHOMY
OpraHUYEeCKHUX KJIacCy OpraHMYeCKHX CO€AMHEHUH. 3anuchIBaTh YypaBHEHUS
BEILIECTB peaKmuii 3aMenIeHNs U IPUCOCIMHEHUS C y4aCTHEM
opranndeckux peuects. HaOmronaTh 1eMOHCTpUPYEMbIE OIIBITHI.
OnuceiBaTh CBOMCTBA U3yYaeMBbIX BEIIECTB HA OCHOBE
HaOJIr01eHU 3a UX MTPEBpAILCHUSIMH.
CornacoBaHo CornacoBaHo
Ha 3acefanuu MO 3aMeCTUTENb JupekTopa no YBP
nportokois Ne 1 or 27.08.2021 r. « _» 2021r.
PykoBonurens MO M.B.AnueBa
T.B.CyxapeBa MOAIKCH ®. U. O.
MOIHNCH ®. 1. O.
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