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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHUS MPOrPaMMbI OCHOBHOTO OOIIEro o0pa3oBaHMs JOCTUTalOTCSA B
Xone OOydeHHs] XMMHUH B EIWHCTBE Y4EOHOH M BOCHHTATENBHOW JEATEIHHOCTH B COOTBETCTBHH C
TPaJMLIUOHHBIMU  POCCUMCKMMH  COLMOKYJABTYPHBIMM M  JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMU B 00ILIECTBE MpaBUIaMU U HOpPMaMU MOBEACHUS U CHOCOOCTBYIOT MpOIEcCaM CaMOIIO3HAHUS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YJacTu:

1) mnaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HaydyHOMY
HaCJIETUI0, TOHUMaHUsl 3HAYEHUsS] XMMHUYECKONH HAayKd B JKM3HH COBPEMEHHOI0 OOIIeCTBa, CIIOCOOHOCTH
BJIJIETh JOCTOBEPHON HH(OpMAIe O TMepelioBbIX JOCTH)KEHMSIX UM OTKPBITUSAX MHPOBOH U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSX 00 yCTPOWCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COLIMAJIbHBIX HOPMAax M MpaBWiIaX MEKJIUYHOCTHBIX OTHOIIEHUH B KOJUJIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, yueOHO-HCCIIeI0BATEIBCKON, TBOPUECKOM
U JpyruxX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K Ppa3HOOOpa3HOW COBMECTHON JEATENbHOCTH IIpH
BBITMIOJIHEHUHM Y4YE€OHBIX, MMO3HABATEIbHBIX 3a7ay, BBHIMOJIHEHUH XMMHYECKMX SKCIHEPUMEHTOB, CO3AaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHMsI K B3aMMOINOHMMAHHUIO M B3aMMOIIOMOIIM B Ipolecce 3TOH ydeOHOMH
JESTEIIBHOCTH, TOTOBHOCTH OLICHMBATh CBOE IIOBEICHUE M IIOCTYINKH CBOMX TOBAapHINEH C IO3ULUU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € Y4ETOM OCO3HAHHUS MOCIIEICTBUMI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE IIPEACTABICHUS O BEIIECTBE M XHMHUYECKOM PEAKIHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABJIAIOIIME OCHOBY JUIsl NOHMMAHMs CYIIHOCTH Hay4yHOU
KapTUHbl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOJIbI, B3aUMOCBA3SIX
4eJI0BEKA C IIPUPOJIHOU CPENlOi, O POJIM XUMHH B ITO3HAHUU dTUX 3AKOHOMEPHOCTEN;

[I03HaBaTEIbHbIE MOTHBbI, HAlPaBJIICHHbIE HA MOJyYEeHWE HOBBIX 3HAHUH MO XMMHHU, HEOOXOIUMbIE
sl OOBsICHEHUS HaONIOJaeMbIX IPOLIECCOB U  SBJICHUH, IO3HABaTelIbHOH, WH(POPMALMOHHON U
YUTATENIbCKOM KyJIbTYPbl, B TOM 4YHCJE€ HaBBIKOB CaMOCTOSITEIbHOM pPabdOThl C y4eOHBIMHU TEKCTaMH,
CIPAaBOYHOMN JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH HH(OPMAILIMOHHBIX TEXHOJIOT HiA;

UHTepeC K OOyYeHMIO M IIO3HAHUIO, JI0003HATENbHOCTh, TI'OTOBHOCTb M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, IMPOEKTHOW M HCCIIEAOBATEIbCKOW JESITEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTU U YPOBHs 00y4eHMs B JallbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JXW3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3JI0pOBBII 00pa3 JKU3HU, OCO3HAHME MOCIEICTBUM M HENpUATHE BPEIHBIX NPUBBIYECK (YMOTpeOJIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs1), HEOOXOJUMOCTH COOJIIOJIeHHs MpaBuJl 0€301MaCHOCTH IpU 00palleHnu ¢
XMMUYECKUMU BEIIeCTBAMH B OBITY M pealbHON JKU3HU;

5) TpyA0BOTr0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YyUeHHIO NMpodeccuil u Tpyaa pa3iindHOro poja, yBaK€HUE K TPYAY H
pe3yiapTaTaM TPYJOBOW JAEATEIbHOCTH, B TOM UHUCIIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHWM IO
XMMUHM, OCO3HAHHBIM BBHIOOP HMHIMBUAYAJIBHOW TPAEKTOPUU MPOJOJDKEHHUS 00pa3oBaHUs C Y4YETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCTIeITHON



podecCHOHANIBHON JISATEIILHOCTH U Pa3BUTHS HEOOXOTUMBIX YMEHHI, TOTOBHOCTh aJIallTUPOBATHCS B
npodeccruoHaIBHOM cpee;

6) 3K0JIOrnYecKOro BOCIUTAHUS:

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY )KM3HU Ha 3eMIie, OCHOBE e€
CYIIIECTBOBAHUS, IMMOHUMAHHUE IICHHOCTH 3J0POBOTO M 0Oe30macHOro oOpas3a >XKHM3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH
coONrofieHusT TpaBU OE30MAaCHOTO TIOBEICHUS MpH pPadOTe ¢ BEIIECTBAMHU, a TaKXKE B CHUTYaIUsX,
YIPOKAOMIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, ITOJydaeMble IPH HW3YUYCHUU XUMUH, JUIS PEIICHUS 3ajad,
CBSA3AHHBIX C OKpPY)KAIOLIEH IPUPOJHON CPEeNoM, A IOBBILIEHUS YPOBHS 3KOJIOTMYECKOM KYJIBTYPBI,
OCO3HaAHUS II00aTBFHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTel X PElIeHUs MOCPEICTBOM METOOB
XUMHUHU, OKOJIOTMUECKOTO  MBIIUICHUS, YMEHHS  PYKOBOJCTBOBAaThCA KM B  TO3HABATEIHLHOM,
KOMMYHUKATUBHOM U COIIMAJIbLHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeAMETHBIX pE3YIbTATOB  BBIIEISIOT 3HAUYMMBbIE 11 (POPMHUPOBAHUSA
MHPOBO33PEHUs OOIEHAYIHBIC TOHATHS (3aKOH, TEOpHs, MPHUHIMI, TUTIOTe3a, (aKT, CUCTEeMa, MPOIece,
OKCIIEPUMEHT W JpYyroe.), KOTOpPbIE HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeAMeTax |
MO3BOJIIIOT HA OCHOBE 3HAHWM M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAyYHOU
KapTHHE MHpa, W YHUBEpPCAIbHBIE YydeOHbIC JeHCTBUS (IMO3HABATENbHBIE, KOMMYHHKATHUBHBIC,
peryiasTUBHBIC), KOTOphIE oOecmeunBarOT (OpMHUpPOBAHHWE TOTOBHOCTH K  CaMOCTOSITEIIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NEATENHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Bba3oBrble Jornyeckue 1eMcTBUSA:

YMEHUS UCHOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUIEHUS IIPH OCBOCHUH 3HAHWUN: PACKPbIBATH CMBICI
XMUMHYECKUX TOHITHNA (BBLACTATh UX XapaKTepHble MPU3HAKH, YCTaHABIMBATh B3aWMOCBS3b C JIPYTHMH
MOHATUAMH), HCIIOJIb30BATh MOHSTHS A OOBSCHEHHS OTIENbHBIX (AKTOB M SBJICHUM, BHIOUPATDH
OCHOBAaHUS W KpUTEpUM JJs KJIacCUPHUKAIMM XUMHUYECKUX BEIIECTB M XUMUYECKHX peaKiui,
YCTaHaBIMBATh NPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTaMU H3y4EHHS, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTUH), JIeaTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE TMPUMEHSATh B Tpolecce IO3HAHUS TMOHATUS (NIpeIMEeTHble U MeTalmpeaMeTHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJICNIN, UCTIOJIb3YEMbIE B XUMUU, IPE0OPa30BHIBATH LTUPOKO IIPUMEHSEMBIC B
XUMHH MOJIEJIbHBIE MPEACTABICHUS — XUMHYECKUH 3HAK (CHMBOJ JJIEMEHTa), XuMuyeckas (Qopmyna u
ypaBHEHHE XHMUYECKON peakuuu — NpU pElIeHUU Y4eOHO-TIO3HABATENbHBIX 3aJad, C Yy4ETOM ATHUX
MOJIENIbHBIX MPEACTABICHUN BBISBIATh U XapaKT€pU30BaTh CYIIECTBEHHbIE NPU3HAKU M3y4aeMbIX
O0OBEKTOB — XHMHUYECKHMX BEIIECTB U XHMHUYECKHX pEeaKIMil, BBISBIATH OOIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBA3M U IPOTUBOPEUHS B U3yUAEMBIX IIPOLECCAX U SIBICHUSX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTA IO3HAHMS, a TAaKKE B
KauyeCTBE OCHOBBI JUIsI (JOPMHUPOBAHUS TUTIOTE3BI IO MPOBEPKE MPABIIBHOCTH BBICKAa3bIBAEMBIX CYXICHHIA;

npuoOpeTeHne OmbITa MO I[JIAHUPOBAaHHWIO, OpPraHU3alldd ¢ MPOBEIEHUI0  YYCHHUECKHX
OKCMEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM IIPOIlecca, CAMOCTOSITEIBHO MPOrHO3UPOBATh €ro
pe3ynbTaT, GopMyIupoBaTh 000OIIEHNS 1 BBIBOJBI MO pe3y/IbTaTaM MPOBEAEHHOTO OIbITa, UCCIIeI0OBAHUS,
COCTaBIISATh OTYET O MpOAeTIaHHOU padoTe.

Padora ¢ undpopmanueii:

yMEHHE BBIOMPATH, aHATH3UPOBATH U WHTEPIIPETHUPOBATh MHPOPMAIUIO PA3IMYHBIX BUIOB U (HOpM
MPEACTABICHUS, MOJYyYaEMYI0 M3 Pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJSpHAs JUTEepaTypa XMUMHUYECKOTO
COJIepKaHusl, CIpPaBOYHbIE MOCOoOUs, pecypchl MHTepHETa), KPUTHUECKH OIIEHHBATH MPOTHBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;



YMEHUE MPUMEHSATh DPA3IUYHBIE METOJIbl M 3alpoChl MpU MOHMCKE M 0TOOpe HHpopMamuu u
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOJMMBIX JUIsI BBIMOJHEHUS Yy4eOHBIX W TIO3HABATENBHBIX 3a7ad
OTpENCNEHHOT0  THUIA, MNPHOOPETEHHWE OmbITa B  OOJACTH  HCIOJIb30BaHUS  WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX ~TEXHOJIOTHH, OBJaJCHHE KyJIbTYpOW aKTUBHOTO HCIOJb30BAHUSA Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hopMy mpejacTaBieHUs WHPOpPMALUU U
WLTIOCTPUPOBATH pelllaeMble 3a7a4il HECIIOKHBIMU CXEMaMHU, JHarpaMMaMHi, IpyruMu GopMamMu rpaduku
1 UX KOMOMHAIIASIMU;

YMEHHE HCIIOJIb30BaTh U aHATM3UPOBATH B MpoIecce y4eOHOM M MCCIIe0BATENIbCKOM ACATEIbHOCTH
MHOOPMAIMIO O BIMSHUM TPOMBIIIICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCHOPTa HA COCTOSHUE
OKpYKaroLEel NPUPOIHON CPEBI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBHUSL:

YMEHHMS 33aJ1aBaTh BOIIPOCHI (B XOJ€ Auaiora u (Win) JUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOil TEMBI,
(bopMyITHPOBATh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOTHEHUS PEITI0KESHHON 3a/1auu;

YMEHHUSI TIPEJCTABIATH IIOJyYCHHBIE pPE3YJIbTaThl ITO3HABATEIBHON JESTEIHbHOCTH B YCTHBIX M
MUCHMEHHBIX TEKCTaX; JeNaTh IPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHYECKOTO AKCIIEPUMEHTA
(JtrabopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI TIO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH TO3HABATEIBHOW W
UCCIIEIOBATEeNIbCKON JAESITEIbHOCTH NpPU PELIEHUH BO3HHUKAIOMIMX MIpoOjieM Ha OCHOBE Yy4yé€Ta OO0IIHX
UHTEPECOB U COTJIaCOBaHMS TNO3MLIMUA (0OCYXJIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JCWCTBUH, OMpENeNieHHe KPUTEPUEB IO OIICHKE KadecTBa BBITIOJHEHHON
paboThl U ApYyTHE).

PeryasiTuBHble YHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATEIbHO OMNpeAeNsaTh IeNd JEATEIbHOCTH, IUJIAHUPOBATh, OCYHIECTBIATD,
KOHTPOJHUPOBaTh M TNPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JESTENbHOCTb, BBIOMpaATh Hambosee
a¢hdexTUBHBIC CIIOCOOBI pPEIICHHS y4eOHBIX M MO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTaBJISITh WJIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM IEHCTBUN MPU BBHINOJHEHUU 3aJaHUN C YYETOM MOJTYyUYECHUS
HOBBIX 3HaHUHN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIIMIX, OLECHUBATh COOTBETCTBUE MOIYUYEHHOTO
pe3ynbTaTa 3asBICHHON 1LIeM, YMEHHE HCIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, MpesiaraeéMble B
YCIIOBUU 3aJJaHUA.

MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yslbTaTOB M0 OCBOCHHUIO 00S3aTENbHOIO COACpKaHHUs, YCTaHOBJICHHOTO
naHHOU (enepalibHON paboueil MporpaMMoil, BBIIEISIOT: OCBOECHHBIE 00YYaIOIIUMUCA HAay4yHbIe 3HAHUS,
YMEHHUS U CHOCOOBI NeHCTBUH, crienuduyeckue Uit MpeaMeTHON obmacTu «XUMHUs, BUABI 1EATEIbHOCTH
[0 TOJYYEHHI0O HOBOTO 3HAHMS, €ro MHTEPIpPETAIuH, MPEoOpa30BaHUI0 U NMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIHIX.

K konmy oOyuenus B 9 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPaXkaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® PaCKpPBIBATh CMBICIT OCHOBHBIX XUMHUUYECKUX MOHATUN: XUMHUECKUN JIIEMEHT, aTOM, MOJIEKYJa, HOH,

KaTHOH, aHMOH, pocToe BEIIECTBO, CJIO’KHOE BEIIECTBO, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMsS, XUMHUYECKas peakius, XUMHYEcCKas CBS3b,
TerI0BOM 3¢ (deKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, DIEKTPOIUTHI, HEANEKTPOIUTHI,
ANIEKTPOJIUTHYECKAsT JAUCCOIMAIIMS, PEaKIMd HMOHHOTrO OOMEHa, KaTanu3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTUMbIe pEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
pEeaKiuu, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKHCICHHE ¥ BOCCTAHOBIIEHHE, aJJIOTPOIUS,
aM(pOTEepHOCTh, XUMHYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas), KpUCTaTndecKas
pemérka, KOppo3us METAJIOB, CIJIABbl, CKOPOCTh XUMUYECKOUW PEaKIuu, IPEaeIbHO JOTYCTHMAas
koHueHTpauus [1JIK BemecTBa;



® WULTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHH M MPUMEHSTH 3TU MOHATHS TPU
ONMCAHUU BELIECTB U UX MIPEBPALLEHUII;

® IICTIOJIb30BATh XMMHMYECKYI0 CHUMBOJIUKY JUIsI COCTaBJCHHS (OpPMYyJ BEUIECTB M YpaBHEHUH
XUMHUYECKUX PEAKLIU;

® OIIPENENIATh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XHMHUYECKUX DJJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy COEIUHEHHUH 110
dopmynaM, BUJ XUMHUYECKOH CBSI3M (KOBaJICHTHAs, HOHHASI, METAJNINYECKasi) B HEOPraHUIECKUX
COCIMHEHUSX, 3aps] MOHA MO XUMHYECKOW (opMmylie, XapakTep Cpelbl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COCAMHEHUM, TUIl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbica [lepuomanueckoro 3akona /[[. . MenpaeneeBa M JEMOHCTPUPOBATH €rO
MMOHMMAaHME: OIMUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro @opmy Ilepuonnyeckoil cucTeMbl
XMUMHMUYECKUX DJIEMEHTOB: pa3jnyaTh MOHATUS «IJIaBHas moArpynna (A-rpynmna)» U «oOodHas
noarpynna (b-rpynma)», Manble u OOJblIMe NEPUOABI, COOTHOCUTH O0O3HAUYEHUs, KOTOpPbIE
UMEIOTCS B TNEPUOJWYECKOM Taliuile, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XMUMHMUYECKUX DJIEMEHTOB (COCTaB M 3apsl s1pa, o0llee YUCIIO 3JIEKTPOHOB U pacIpe/ieieHre UX
10 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIMe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COEJMHEHUHU B Ipenenax MajblX MEPHOJOB U IIaBHBIX MOATPYII C YUYETOM CTPOEHUS UX
aTOMOB;

® KJITAaCCU(UIIMPOBATH XUMHUUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKHE PEAKIUH (110
YHCIy U COCTaBY YYaCTBYIOUIMX B PEAKIUMU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO
CTETeHEeW OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

® XapaKTepH30BaTh (OMHUCHIBATh) OOIME M CHEIUPUYECKUE XUMHYECKHE CBOMCTBA MPOCTBIX H
CJIO’KHBIX BEILECTB, MOATBEPXKAAs ONMCAHUE NMPUMEPAMH MOJICKYJSIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUH;

® COCTaBJISITh YPAaBHEHHs MIEKTPOJIUTUYECKON AMCCOLMALMM KUCIOT, LIEJIOoYed U coJiel, TOIHbIE U
COKpAIllEHHbIEC YPAaBHEHMs pEaKkIMi MOHHOTO OOMEHA, YpaBHEHHS peakIHi, MOATBEp)KIAroInX
CYIIECTBOBaHHE T'€HETHUECKON CBA3U MEXKIY BELIECTBAMHU Pa3IMYHbIX KIACCOB;

® PACKpBIBATh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBJICHHUS
3JIEKTPOHHOI0 OajaHca 3TUX PEeaKLni;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOCHMS, BO3MO>KHOCTU NPOTEKAHUS
XUMUYECKUX MPEBPALICHUH B PA3JIMUHBIX YCIOBUIX;

® BBIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO JOJIIO
XMMUYECKOT0 3JIeMeHTa 1o (opMysie COEAMHEHMs, MAaCCOBYIO JOJIO BEIIECTBA B pacTBOpE,
IIPOBOJIUTH PAcU€Thl 0 YPAaBHEHUIO XUMUUECKOH peaKlnu;

e coOM0IaTh MpaBWJa IOJI30BAHUS XUMHUYECKOM IMocynoil M 1abopaTopHbIM OOOpYyIOBaHUEM, a
TaKXKe NpaBuia oOpallleHus! C BEIIeCTBAMHM B COOTBETCTBUU C MHCTPYKLUSAMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMMYECKHX OIBITOB IO MOJYYEHUIO M COOHMPAHHIO Ta3000pa3HBbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

® [IPOBOJIUTH PEAKIMH, TIOATBEPIKIAIOIINE KAUeCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB: PACIO3HABATh
ONBITHBIM MYTEM XJIOpUI-, OpoMuA-, MOIUA-, KapOoHaT-, QocdaT-, CUIMKaT-, Ccyiabar-,
THJIPOKCU-UOHBI, KaTHMOHBI AMMOHHUS M HOHBl HM3y4YEHHBIX METAJUIOB, HPUCYTCTBYIOIIME B
BOJIHBIX pacTBOpax HEOPraHUYECKHUX BEIECTB;

® IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTEIBHON NESITeIbHOCTH — aHAJIW3 U CHHTE3, CpPaBHEHHE,
0000I11eHne, CUCTEMaTU3alMIO, BbISIBICHHE NPUYMHHO-CIECICTBEHHBIX CBA3eH — JUIA M3Y4EHUS
CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIUi, €CTeCTBEHHO-HAay4YHbl€ METOJbl TO3HAHUSI —
Ha0Jr0/IeHNe, H3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIN).



Coneprxxanue nporpamMmsbl

Tema 1. OBLIIASA XAPAKTEPUCTUKA XUMHWYECKUX 2JIEMEHTOB U XUMHNYECKHUX
PEAKIIUHI. MEPUOJUYECKH 3AKOH U MTEPHOJUYECKASI CACTEMA XUMHNYECKHX
9JIEMEHTOB JI.U. MEHJIEJIEEBA (11 yacoB)
XapakTeprucTHKa 3JIEMEHTA 0 €r0 MOJ0KEHUIO B [lepuoauueckoil cucteMe XumMu4yeckux 3memeHToB /. U.
MenneneeBa. CBOMCTBa OKCUJIOB, KMCIIOT, OCHOBAHUHN U COJIEH B CBETE TEOPHH AIIEKTPOJIUTHUECKON
TMICCOLIMAITNN ¥ OKUCIICHHSI-BOCCTAaHOBIICHUS. [IOHATHE O MepeX0HBIX AIeMeHTaX. AM(MOTEPHOCTD.
I'eneTnueckuit psa nepexoaHoro anemenTa. Ilepuonnyecknii 3akoH u Ilepuoanyeckas cucrema
xuMuueckux aemeHToB 1. M. Menaeneea. XuMuueckass OpraHu3aius )KUBOU U HEKUBOU MPUPOIBI.
XUMUYECKUI COCTaB Spa, MAHTUU U 3€MHOM KOPbl. XUMUYECKHUE 3JIEMEHTBI B KIETKAX AKUBBIX
opranu3mMoB. Makpo- u MukpoasieMeHTbl. O000IIeHNE CBEICHUI 0 XUMUYECKUX PEAKITUSX.
Knaccudukanus XuMHYECKUX peakiuuil mo
Pa3IUYHBIM PU3HAKAM: «UUCJIO U COCTaB PEarupyronx U 00pa3yromuXcsl BEIIECTBY, «TETTIOBON
b dexT», «HampaBIECHUEY, KA3MEHEHUE CTENIEHENH OKUCIIEHUS AJIEMEHTOB, 00Pa3yIOIINX pearupyromme
BEIIECTBAY, «(a3zay, «ucronb3oBaHue KataauzaTtopay. [IoHATHE 0 CKOPOCTH XUMUYECKON PEAKITUH.
®axTophl, BIUSIOLINE HA CKOPOCTh XUMUYecKuX peakiuil. Katanuzarops! u karanu3. THruGutopst.
AHTHOKCHUTaHTHI.
Hemoncrpamun. Paznmansie Gopmer Tadnwme J[. 1. MenaeneeBa. Mojienn aToMoB 3iieMeHTOB 1—3-10
nepuo0B. Mojiesb CTPOCHHS 3€MHOTO T1apa (MOTepeyHbIi pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaKIMK OT MPUPOJIBI PEATUPYIONTUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIUH OT
KOHIEHTPAIMHU PearupyromuX BEMECTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON peaklu OT MIOIIAIU
COTIPUKOCHOBEHHS PEarupyroIIfX BEMECTB («KUTISIIIIANA CII0i»).3aBUCUMOCTh CKOPOCTH XHMHUYIECKOM
peaKkIiy OT TeMIIepaTyphl pearupyromnuXx BemecTB. [ OMOTeHHBIN 1 reTepOreHHbIN KaTalu3bl.
depmeHTaTUBHBIN KaTanu3. MHrubupoBanue.
JlaGopaTtopHbie onbIThI. 1. [loydenue rupokcuia HMHKA U UCCIIEI0BAHUE €T0 CBOWCTB.
2.MopaenupoBanue nocrpoenus [lepuoandeckoi cucrembl xuMuueckux aemeHToB J[. . Menaeneesa. 3.
3amerneHue xene3oM Meau B pactBope cynbdara meau (I1). 4. 3aBUCHUMOCTDE CKOPOCTH
XUMUYECKON PeaKy OT MPUPOJIbI PEArNPYIOIINX BEIIECTB HA PUMEPE B3aUMOICUCTBUS KUCIIOT C
MeTajulaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON PEaKUH OT KOHLIEHTPALMU pearu PyOLUIMX BEIIECTB
Ha [pUMepe B3aUMOJICHCTBUS LIMHKA C COJITHOM KMCIOTOM pa3IMyHOM KOHIIEHTpauuu.6. 3aBUCHMOCTh
CKOPOCTH XMMHUYECKON PEaKkUU OT IIOIIAJN COITPUKOCHOBEHUS PEarupyroIuX BEUIECTB. 7.
MopenupoBaHue «KHUIIALIETO 0. 8. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKLIUU OT TEMIIEPATYPHI
pearupyroiux BelecTB Ha IpuMepe B3aumoieicTBus okcuaa meau (I1) ¢ pactBopoM cepHOl KUCIOTHI
pasnuuHoi TeMrepatypsbl. 9. Paznoxenue nepokcuaa BOAOPOa ¢ MOMOIIbI0 okcuaa Mapranua (1V) u
karanasbl. 10. OOHapyXeHue KaTaja3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. Marubuporanue
B3aMMOJECICTBUS KUCIIOT C METAJNIAMU YPOTPOIIMHOM.

TEMA 2. HEMETAJUIBI (30 yacoB)

OO1as xapakTepucTUKa HEMETaJIOB: ToJiokeHue B [lepuoanyeckoil cucteme XuMU4eckux 3jaeMeHToB /1.
W. MenneneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTpHUIIaTeIbHOCTh (D0) Kak Mepa
«HEeMeTaITMYHOCTHY, psaa 0. Kpucramimueckoe CTpoeHUE HEMETAINIOB — MPOCTBIX BELIECTB.
Amnorponusi. dusznyeckre cBOKWCTBa HEMETAILIOB. OTHOCUTENIBHOCTh MOHATUH «METAJD» U «HEMETaJLD).
Boaopoa. Ilonoxenue Bogopoaa B Ilepuoanueckoi cucreMe xuMmuieckux anemeHToB /1. M. Menneneesa.
Crpoenue atoma 1 MOJIEKyJbl. PU3HUECKHE U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJTYyYeHUE U
MIPUMEHEHUE.
Boaa. Ctpoenne monekyinbl. Bogopoanas xuMmuueckas cBsi3b. @U3nueckue cBOMCTBA BOIbl. AHOMAINH
CBOMCTB BOJbI. [ uapoduiabHbIe U ruapodoOHBIE BelecTBa. XUMHUUECKHE CBOICTBA Boabl. KpyroBopoT
BO/JIbI B ipupoie. BomoouucTka. Aspamus Bojbl. beitoBbie GuinbTpel. MuHEpaabHbI€ BOIBI.
JuctuninpoBaHHas BOJIa, €€ MOJyYEeHUE U IPUMEHEHUE.
Oo0mas xapaktepucTuka rajgorenoB. Ctpoenue atoMmoB. [IpocTbie BellecTBa U OCHOBHBIE COETUHEHUS
raJIoreHoB, X CBoicTBa. KpaTkue cBeneHus o xjope, Opome, Gprope u ione. [IpuMeHeHne raJoreHoB U ux
coelMHEHUH B HapoJHOM Xxo3siicTBe.Cepa. CTpoeHue aroMa, ajsIoTpOIUsl, CBOMCTBA U MPUMEHEHHE



pomOuueckoii cepbl. Okcuapl cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npumenenue. CepHas KUCIOTa
U €€ COJIH, UX IIPUMEHEHUE B HAPOIHOM XO03s1CTBE. 1IpOn3BOACTBO CEpHOM KUCIIOTHI.

Azot. CTpoeHue aTomMa 1 MOJIEKYJIbI, CBOMCTBA MTPOCTOIO BellleCTBA. AMMHAK, CTPOCHUE, CBOMCTBA,
nosiyueHue u npuMeHenue. Coau aMMOHUS, UX cBoiicTBa U npuMeHenue. Oxcuel azota (II) u (IV).
A30THas KUCIIOTa, €e CBOMCTBA U MpUMEHeHue. HUTpaTsl 1 HUTPUTHI, MPOOIIeMa X COACPIKaHUS B
CEeITbCKOXO03SHCTBEHHOW IPOAYKIIMU. A30THBIE yI0OpEHUSI.

®ocdop. Crpoenne aToMa, aJuUIOTPOIIUS, CBOMCTBA OeNoro U KpacHoro (ocdopa, uX mpuMeHEHHE.
OcHoBable coequHeHMs: okcu hocdopa (V) u oprodocdopHas kuciora, pocharer. DochopHbie
yI0OpeHUsI.

Yraepoa. Ctpoenue aroma, aIOTPOTHs, CBOKCTBA MoauuKkaruii, mpumeHerne. Oxcusl yraepona (11)
u (IV), ux coiictBa 1 npuMeHeHne. KapOoHATHI: KaJBIUT, CO/IA, MOTAIll, X 3HAYCHHUE B TIPUPOJIC U KU3HH
YeloBeKa.

Kpemuuii. Ctpoenue aroma, KpucTaNIMYeCKUl KPEMHHUM, €ro cBOWCTBA U nMpuMeHeHne. OKCUa KpeMHUs
(IV), ero npupoaubie pasHOBUAHOCTU. CHIIMKATHL. 3HAUEHUE COCTUHEHUN KPEMHUS B )KUBOW U HEXKUBOM
npupoje. ITonsaTue 0 cHIMKaTHON TPOMBIIUIEHHOCTH.

JemoncTpanun. OOpasipl raJIorT€HOB — MPOCTHIX BEleCTB. B3anMoaelicTBHE TrajloreHOB ¢ HATPUEM, C
alroMUHMEeM. BriTecHeHHE XJI0poM OpoMa WK oJ1a U3 pacTBOPOB X coJiel. BzanmoelicTBre cepsl ¢
MeTaJUIaMH, BOJOPOJOM U KHCJIOpOJOoM. B3anuMoielicTBe KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI €
Mezplo. [lornomenne yriem pacTBOPEHHBIX BEIIECTB UK ra3oB. BoccTaHOBIEHHE MeN U3 €€ OKCUIa
yraem. OOpa3ibl IPUPOIHBIX COEAMHEHUH XJI0pa, cephl, pocdopa, yraepoaa, kpeMHus. O6pasibl
BOKHEUIINX JIJII HAPOJHOTO X0341CTBA Cy/Ib(paTOB, HUTPATOB, KapOOHATOB, (hochaToB. OOpa3Ilkl CTEKIIA,
KEepaMUKH, [IEMEHTA.

JlaGopaTopusle onbIThl. 12. [Toydenue n pacro3naBanue Bogoposa. 13. MccnenoBanue
MMOBEPXHOCTHOTO HATsbKEHUs BoAbl. 14. PacTBopeHre nepMaHraHara Kajius WIK METHOTO Kylopoca B BOJIE.
15. I'mppatamus o6e3BoxkeHHOTO cynbdara meau (I1). 16. M3rotornenue rurcoBoro ormnevarka. 17.
O3HakoMJIEHHE C KOJUIEKIMEH ObITOBBIX GUIBTPOB. 18. O3HaKOMIIEHHE ¢ COCTAaBOM MUHEPATIBHON BOJIBI.
19. KauecTBeHHas peakius Ha ramoreHua-uoHsl. 20. [Tonydenue u pacno3HaBanue kucioposa. 21.
I'openue cepsl Ha Bo3ayxe U B kucjopoje. 22. CBoiicTBa pa30aBlIeHHON CEpHON KUCIOTHI. 23. U3yduenue
CBOMCTB ammHuaka. 24. Pacrio3HaBanue cosieii aMMoHust. 25.CBoiicTBa pa30aBaeHHOM a30THON KUCIIOTHI. 26.
B3anMoielicTBre KOHIICHTPUPOBAHHOM a30THOM KMCIIOTHI ¢ Menbio. 27. ['openue dochopa Ha BO3AyXe U B
kuciopoje. 28. PacrioznaBanue docdatos. 29. 'openue yris B kucinopoje. 30. [lomyuenue yroapHo#
KHCJIOTHI ¥ u3y4deHue ee cBorcTB. 31. [Tepexon kapOoHATOB 6 TUApOKapOOHaThl. 32. Paznoxenue
ruapokapOoonara Hatpus. 33. [TonydeHne KpeMHEBOM KUCIIOTHI U U3yUCHUE €€ CBOMCTB.

IIpakTuyeckue padorol. 2. Penienue skcnepuMeHTalIbHbIX 3a7a4 no Teme «lloarpymnmna ranoreHosy». 3.
Pemenue skcniepumeHTaNbHBIX 3a7a4 1o TeMe «Iloarpymnmna kucinoponay. 4. [lonyuenue, cobupanue u
pacro3HaBaHHUE ra3oB

TEMA 3. OPTAHUYECKUE COEJIUHEHMUS.(4 uaca) [Ipeamer oprannueckoit xumuu. CtpoeHue
aToma yriepoja. YriaeBoaopoasl. Kuciopoaconepxkaiire opraHu4eckue coelmHeHus. A30TcoaepKaline
OpraHUYECKUe COeTMHEHUS

TEMA 4. METAJLJIBI (19 gacoB)
[Tomoxenne metamnos B [lepuoauyeckoit cucteMe xumudeckux anemMenToB 1. 1. Menneneesa.
Mertannndeckas KpUCTaITHYECKas pelieTka U MeTaJuInyeckass XuMudeckas cBsizb. O0mue ¢puzndeckue
cBoiicTBa MeTaiuioB. CINIaBhl, MX CBOMCTBA U 3HAYCHHE. XMMHYECKHE CBOMCTBA METAJIOB KaK
BOCCTAaHOBHUTEIIEH, 4 TAKIKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUECKOM PSAlY HANPSLDKEHUNA METAIIOB.
Koppo3zus meTtannoB u criocoOsl 60ps0ObI ¢ Hel. MeTaruibl B ipupojie. Obmue crniocoObl UX MOTYYESHHUS.
OO0mas XxapakTepucTHKA HIEJ0YHbIX MeTANI0B. MeTtasuibl B mpupoje. O0mire cnocoObl WX MOTydeHHUs.
Crpoenue atomoB. lllenounsie MeTamibl — MNPOCThIE BelllecTBa. BaxHele coeuHeHns MEeI0YHbIX
METaJIOB — OKCH/IBI, THAPOKCH/IBI M COJIU (XJIOPHUIBI, KapOOHATHI, CyIb(}aThl, HUTPATHI), UX CBOWCTBA U
MIPUMEHEHHE B HApOJHOM Xo3stiicTBe. KanuitHbie ynoOpeHus.
OO0mas xapakTepuCcTHKA 3J1eMeHTOB ri1aBHoi noarpynns! II rpynnel. Ctpoenue atoMoB.
[I{er0uHO3EMENBHBIE METAJUIBI — IPOCTHIE BellleCTBA. BaxkHelIne COeTMHEHUS ET0YHO-3EMEIBHBIX



METaJUIOB — OKCHU/IbI, THAPOKCUIBI M COJH (XJIOPHIBI, KapOOHATHI, HUTPATHI, CYIb(atTel, hocdarter), UX
CBOWCTBA U MPUMEHEHHUE B HAPOJIHOM XO35IMCTBE.

Amomunmii. Ctpoenue aroma, GU3NUYECKUe M XMMUYECKHE CBOMCTBA MpocToro BemectBa. CoequHeHus
QIFOMUHUS — OKCHJT ¥ THAPOKCU]I, X aM(OTEpHBI xapakTep. Baxkueimue conu anmoMuHus.
[Tpumenenue amoMuHus U ero coenuHennii. JKene3o. CtpoeHne atoma, Gu3NYecKre U XUMHUECKUE
CBOICTBa NMpoCTOro BemecTsa. I'enernyeckue psaapl Fe2+ u Fe3+. Baxueilue conu xene3a. 3HaueHue
JKene3a U ero COeMHEHUN

JUI IPUPOJABI M HAPOJIHOTO XO35UCTBA.

JemoncTrpanun. OOpasipl IEIOYHBIX U IIEI0YHO3EMENbHbBIX MeTaJJI0B. OOpas3iibl CIIaBOB.
B3anmopeiicTBue HaTpus, JUTUS U KaJbLKs C BOAOW. B3auMoneicTBre HaTpUsl U MarHusi C KUCJIOPOJIOM.
B3aumopeiictBue MetaiioB ¢ Hemetayuiamu. [lomyuenne ruapokcunos xkemnesa (1) u (111).
JlaGopaTopHblie onbIThI. 34. B3aumoielicTBHE pacTBOPOB KHCIIOT U COJICH ¢ METaJJIaMHU.
35.03HaKkoMJICHHE ¢ pyaaMH xkene3a. 36. OKpaliuBaHue IJIAMEHH COJISIMH IISIOYHBIX METAJIIOB.
37.B3anmoeiicTBue Kabius ¢ Booi. 38. [loydenue ruipokcna KaJIbIHs U UCCIICIOBAaHUE €0 CBOMCTB.
39. Tony4yeHne TUAPOKCUIA ATFOMUHUS M HCCIIe0BaHue ero cBoicTB. 40. B3anMoeiicTBre xeiesa ¢
coJisiHo kucnoToi. 41. Tlonydenue runpokcunos xenesa (I11) u (II1) u usyyenue ux cBOMCTB.
IIpakTnueckue padorsl. 1. Pemenne skcnepuMeHTaNbHBIX 33J]a4 Ha PAcliO3HaBaHUE U MOJIyYeHHE
COEIMHEHUI METAJUIOB.

TEMA 5. OGOBIIIEHUE 3HAHUM 11O XUMHMHU 3A KYPC OCHOBHOM IIKOJIBI (12 uaca)
[Tepnoanueckuit 3akoH u [leproandeckas cuctema xumudeckux anemeHToB [[. 1. Menneneesa.
Du3NYeCKUil CMBICI TTOPSIKOBOTO HOMEpA AIEMEHTa, HOMEPOB MIEPHOIa U TPYIIHI. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX COEIMHEHUI B EpUO/IaX U TPYIIax B CBETE MPEICTABICHUN O
CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaueHue [leproanueckoro 3akoHa.

Bunpl xuMu4eckux cBsi3eM M TUIIBI KPUCTAUIMYECKUX PEIIETOK. B3anMOCBsA3b CTPOEHUS U CBOWCTB
BEIIECTB.

Knaccudukanus XuMHYECKUX peakuid Mo pa3IudHbIM IpU3HAKaM (YUCIIO M COCTaB pearupyrolux 1
00pa3yromuxcs BEIECTB; HATMYUE TPAHMIIBI pa3jena ¢a3; TerioBoil 3P peKkT; n3MEHEHHE CTETICHEH
OKHUCJICHHS aTOMOB; UCIIOJIb30BaHUE KaTalIN3aToOPa; HAIIPaBICHUE POTEKAHUS).

CKOpoCTh XMMHUYECKUX peakuuil u (pakTopbl, BIustonire Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEaKUui U
CHOCOOBI CMEIIEHUS XUMUYECKOTO PaBHOBECHSI.

[Ipocteie u cioxHbIE BeniecTBa. MeTalliibl 1 HEeMeTallibl. [ eHeTrueckre psiibl MeTallia, HeMeTalia U
nepexoiHoro Metamuia. OKCUIbl U THIAPOKCU B (OCHOBAHUS, KUCIOTHI, amboTepHble ruapokcuabl), Comu,
UX COCTaB, Kiaccu(uKanus U o0le XUMUYECKHE CBOMCTBA B CBETE TEOPHUH SJIEKTPOIUTUYECKOM
JMCCOLIMAIUY.

YueOHO-TeMaTHYeCKOE JIAHMPOBAHHE

TeMsl pazzenos Koin-Bo IIp.yacth OCHOBHBIE HaMpaBJICHUS
1acoB BOCIIMTATEJILHOM JEATEIILHOCTH

1-11 [ToBTOpenue ocHoBHBIX | 11 Jl.o-11 [Tonnepxkanue wuHTEpeca K YUEHHIO, K
KypcoB 8 Kiacca nporeccy NO3HaHWUA, aKTHBHU3AIUU
K.p.-1 M03HaBaTEIbHOMN JIeATeIbHOCTH
o0yyaromuxcs. pa3BUTHS HaBBIKOB
COBMECTHOH paboThl, yMeHHUs paboTarb




CaMOCTOSITEIbHO, MOOHMITU3YSI HEOOXOIUMBIE
pecypcChl, HPaBUILHO OILEHUBAs CMBICI H
MMOCJICICTBHUS CBOUX JCUCTBUM;

12-35

Hewmeramnel

23

@opMHUpOBaHHE YMEHHH UM  HaBBIKOB
OpraHu3anuu y4aluMHucs cBOEH
JeSITENIbHOCTH (opranuzanus
CaMOCTOSITENIBHOM ~ paldoThl  yyaluxcs,
coOMoIcHNe TEXHUKH O€30TacHOCTH U
TUTMEHUYECKUX TPABUJI, CBSA3AHHBIX C
OCaHKOW W opranusarnueii pabodyero mecra).
CcoAeUCTBUSA npoheccuoHaIbHOMY
CaMOOIIPEIETIEHHUIO, MPUOOIIEHUS K
COLIMAJIbHO 3HAaYUMOW JAEATEIbHOCTU JUIS
OCMBICJIEHHOTO BbIOOpa mpodeccuu.

36-39

Opranuueckue
COETMHEHUS

Bocnuranue KYJIbTYPbI oOIIeHUS
(opranmzammsi ~ OOmIEHWST  HA  YpPOKe,
(GOpMHUPOBAHUS YIUTEIIEM YMEHHI CIyIIaTh,
BBICKa3bIBaTh W apryMEHTHPOBAaTh CBOE
MHEHHE).

pa3BuUTHE KYJIBTYpPBI 6e3omacHoit
KHU3HEIESTeTbHOCTH, popUIaKTUKY
HAapKOTUYECKOU " AJIKOTOJIbHOM
3aBHCHUMOCTH, Ta0aKOKypeHHs U JPYTrux
BPE/IHBIX TPUBBIYEK;

40-54

MeTtaniabsl

15

Hcnosnp3oBaHue 0OTaToro HCTOPHYECKOTO,
KPaeBeIYECKOTO COJCPIKAHHUS XHMHUYECKOTO
o0Opa3oBaHMsl, 3HAKOMCTBO C  JKHU3HBIO
BBIJAIOIIUXCS ~ OTCUCCTBCHHBIX  YUEHBIX-
XUMHKOB, SIBUBLIHX HpUMEpBI
TPKJAHCKOTO  CIYXKCHUS,  HCHOJHCHUS
HaTPUOTHYECKOTO  JIOJIra, CIOCOOCTBYIOT
BOCIIMTAHUIO YB@XKCHUS K TEPOHYCCKOMY
HPOLLIOMY W HACTOSIIEMY  HAILEro
OrtedecTBa, HOPMHUPOBAHHIO IPEACTABICHUN
O Pa3BUTUU HAYKH XUMHH U XHUMHYECKHX
npousBojactB B Poccun, 00 ux poiau u
3HAQYCHUH B  JKU3HM  o0mecTBa |
roCy/apcTBa. COJICHCTBHS
po(ecCHOHATBHOMY  CaMOOTIPEAENIEHHUIO,
NpUOOIIEHHST K  COLMAIBHO  3HAYUMOHN
JIeATENIFHOCTH [UISi OCMBICICHHOTO BBIOOpA
npodeccuu.

55-66

O0o001enre 3HAHUHA 110
XHMUH 32 KypC OCHOBHOM
mkoybsl. IloaroroBka Kk
ors

12

Kp.-1

®opMHpOBaHUE U Pa3BUTHE OIL[EHOYHBIX
yMEHUu# (KOMMEHTHpOBaHUE OLIEHOK
yuureneM,  OOCYKIEHHE  OLEHOK  C
y4yaluMuUCs, KOJUIEKTUBHOE OIICHUBaHUE,
B3aMMOIIPOBEPKA U OLIEHUBAHME APYT Apyra




YUYaIIUMUCS).







