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1.IIVIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA YYEBHOI'O ITIPE/IMETA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMHCS IMPOTPaMM
cpeanero obmiero o0pa3oBaHus (JMUYHOCTHBIM, METANPEIMETHBIM U MpeAMETHBIM). HayuHo-MeTomuueckoit
OCHOBOI1 /U1 pa3pabOTKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro 001Iero o0pa3oBaHus
SBJIIETCSI CUCTEMHO/ESITEIbHOCTHBIM MOJXO/.

B cOOTBETCTBHUU € CHCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJbTATOB
OCBOGHHA TMpeaMmera «XHMHS» HAa YpOBHE cpenHero oOmero oOpa3oBaHUs BBIIEIEHBI CIETYIONIUE
COCTABJISIFOLIME:

OCO3HaHHE OOYYAIOIMIMMHUCS POCCUHCKOM TIpaXIaHCKOM HWJCHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPENIEIICHUIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

I[eJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKACHHUM TMYHOCTH Ha OCHOBE

KJTFOYEBBIX [IEHHOCTEH M HCTOPHUYECKUX TpaauLuii 0a30BOW HAYKU XUMUHU;

TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJICTBOBATHCSI B CBOCH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, IIPUCYILIMMU IIEJIOCTHOM CUCTEME XMMHUYECKOI0 00pa30BaHus;

HAJIM4YUE TPABOCO3HAHMS JKOJOTUYECKOW KYIbTYPbl M CIOCOOHOCTH CTaBUTh IEIU U CTPOUTH
KU3HEHHBIE TUIAHBbI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XUMHUsS» AOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBMM C T'YMaHMCTUYECKHUMH, COLIMOKYJIbTYPHBIMH, IYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMHU U HJI€alaMH POCCUICKOTO TPaXkIaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpPMaMu U INpaBUJIaMU IIOBEJEHUS, CIHOCOOCTBYIOLIMMH IIPOIECCAM CaMOIO3HAHMS, CAMOPA3BUTUS U
HPABCTBEHHOT'O CTAHOBIJICHUS JIMYHOCTU O0YUYAOIUXCSL.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS IpeAMeTa «XUMHUS» OTPaXaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATEIILHON U MPAKTUYECKOW AEATETbHOCTH OOYYalONIMXCs MO pealln3aliy MPUHATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxk1aHCKOTrO BOCTIMTAHUS:

OCO3HaHUS O0YYaIOLIMMUCS CBOUX KOHCTUTYLMOHHBIX IIpaB U 00S3aHHOCTEH, yBaXKE€HUS K 3aKOHY U
IIPABOIIOPAIIKY;

MPEJICTaBICHUSI O COLMAIbHBIX HOPMAaX M MpaBUjIaX MEKJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESATEIBHOCTH IPU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U M03HABATEIbHBIX 3a/a4, BBIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY W apryMEHTHI APYTUX MPHU
aHaJIM3€ pa3INYHbIX BUJOB YUeOHOM NesSTEIbHOCTH;

2) NaTpUOTHYECKOTO BOCTIUTAHHSL:

LIEHHOCTHOTO OTHOILLIEHUS K ICTOPUUYECKOMY U HAyYHOMY HaclIeJIUI0 OTE€UYECTBEHHOW XUMHUH;

yBa)KEHHUsI K IpOLIECCYy TBOpYECTBa B 00JACTH TEOPUM M IMPAKTUYECKOTO NPUMEHEHUS XHMMH,
OCO3HaHUS TOTO, YTO JOCTH)KEHHUS HAyKU €CTh pe3yJbTaT JUINTEIbHBIX HaOJI0JIEHUN, KPOMOTJIUBBIX
AKCIEPUMEHTAIIbHBIX MIOMCKOB, IOCTOSIHHOTO TPY/Ja YUYEHBIX U MPAKTHKOB;

MHTEpeca M I03HABaTENbHBIX MOTHBOB B IOJYYEHHM U TOCIEIYIOIIEM aHaIW3€e HHQOpMAIUHU O
NIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XMMMY;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBSI3aHHbIE C XUMHUYECKHMMM SIBICHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTHPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE M TOCTYIKHA CBOMX TOBAPUIIEH C MO3ULIMNH HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAaHUE NOCIEACTBUN ITHUX MOCTYIKOB;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

MOHUMAaHMS [IEHHOCTEN 3710pOBOro M 0e30MacHoro o0pasa KM3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBbIO;



coONIOfCHMSI TIPaBMII OE30MACHOTO OOpAIEHHUsS ¢ BEIIECTBAMHU B OBITY, TTOBCEIHEBHOM JKU3HU U B
TPYAOBOM AEATEIbHOCTH;

NOHUMAaHMs IIEHHOCTH NPaBUI HHIMBUAYAJIBHOTO M KOJUIGKTHBHOTO O€30MacHOTO MOBEICHHS B
CUTyalUsX, YTPOXKAIOIIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHMS MOCTIEICTBUI U HEPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aIKOTO0JIsl, HAPKOTHUKOB,
KypeHus);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEZOBATEIbCKON AEATENbHOCTH, OOILECTBEHHO
I10JIE3HOM, TBOPYECKOM U IPYIMX BUJAX JAESATEIBHOCTH;

YCTQHOBKM Ha aKTUBHOE Y4aCTHE B PEIICHUH MPAKTHUUYECKUX 3a/1ad COLUAIbHON HalpaBIEHHOCTH (B
paMKax CBOEro Kjiacca, IKOJIbI);

UHTEpeca K IPAKTUYECKOMY H3y4EHHUIO Npodeccuil pa3ziuyHOro pojaa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUSI [IPEIMETHBIX 3HaHUM 110 XUMUH;

YBa)KCHHUs K TPYLY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOM NeATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJbHOM TpaeKTOpUH OOpa3oBaHMs, Oynymiei
npodeccun M peaau3allMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) 9KOJIOIMYECKOI0 BOCITUTAHUSA:

HKOJIOTMYECKHU 11€JIECO00PA3HOI0 OTHOLIEHHS K NIPUPOJIE, KAK NCTOUYHUKY CYILIECTBOBAaHUS KU3HU Ha
3emue;

MOHUMAaHHS TII00aJTBHOTO XapaKTepa KOJOTHYECKUX MPOOIeM, BIUSHHS SKOHOMUYECKHUX POIIECCOB
Ha COCTOSIHME TPUPOAHOMN U COLIMAIBHOM CPEIBI;

OCO3HAHUA HEOOXOJAMMOCTH HCHOJIb30BAaHUS JOCTWKEHUH XMMMHU JUISI DELIEHUS BOIPOCOB
palMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

AKTMBHOTO HENPUATHS ACUCTBUM, NPUHOCAIIMX BpEJ OKPYKAIOLICH NPUPOJHON Cpele, yMEHUus
IIPOrHO3UPOBATh HEOJIArONPUATHBIE HKOJOTMUECKUE IOCIEACTBUS IpEeIIpPUHUMAEMbIX JeHCTBUH U
[IPEeOTBPALIATH UX;

HaJIMYUS Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHMSI, 3KOJOTUYECKONW KYJIbTYpPBI, OIBITA IEATEIbHOCTH
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCSI MU B [103HABATEIbHON, KOMMYHUKAaTUBHOM
U COLIMAJIbHON MPaKTUKE, CIOCOOHOCTU M YMEHUS aKTUBHO IPOTUBOCTOATH UJICOIOIUU XeMOo(poouu;

7) IEHHOCTU HAYYHOI'O TIO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 OOIIECTBEHHOM MPAKTHUKH;

NOHUMaHMs CreUU(pUKN XMMUU KaK HayKH, OCO3HaHMs €€ poiu B (JOPMUPOBAHUM PALIOHAIBHOTO
Hay4YHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO IpEACTaBIEHUS 00 OKpyXKarolleM MHUpEe KaK O €IHHCTBE
OPUPOJBl U YEIOBEKa, B TO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M peleHMH NpoOJieM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECUS;

yOexXIEHHOCTH B 0CO00H 3HAUMMOCTH XMMHUHU IS COBPEMEHHOM IUBWIM3ALUU: B €€
I'YMaHUCTHYECKON HAIpaBJI€HHOCTH M Ba)XHOW pOJIM B CO3/JaHUM HOBOW 0a3zbl MaTepuanbHON KYyJbTYpBI,
peleHNH TI00alIbHBIX MPOOJeM YCTOMYMBOTO pPa3BUTHUS 4YEJIOBEYECTBA — CHIPbEBOM, IHEPreTHUECKOM,
MUIIEBOW M JKOJIOIMYECKOM Oe30MacHOCTH, B Pa3BUTHUU MEIULMHBI, OOECIEUYEHUU YCIOBUU YCIEUIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaKJI0T0 YJieHa 00I1eCTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: MOHMMAaHMs CYIIHOCTH METOJOB MO3HAHMS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJydaeMble 3HAHMSA JJIs aHaAluW3a U OObSICHEHMS
SBJIGHUN OKpYXKAlOIIero MHpa W NPOUCXOISAIIMX B HEM H3MEHEHUH, yYMEHHS [eNaTh OOOCHOBAaHHBIE
3aKJIIOYEHHS] HA OCHOBE HAyyHBIX (DAaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJYYEHHs JTIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIONB30BaTh XUMHUYECKHE 3HaHUS JUIS pELIeHHs MpoOiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpEeca K O3HAHUIO U UCCIIEI0BATENBCKON AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENMPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3IuYHbIX chepax MpohecCHoHaTbHON AeATeIbHOCTH.



METAINPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUSI Y4eOHOro mpeamera «XHWMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMbIe 1 (OPMUpPOBAHWUS  MHUPOBO33PEHUS  OOYYAIONMIUXCS  MEXKIUCIUTIIMHAPHBIC
(MeXIpeIMeTHbIE) OOIEHAYYHBIC TOHSATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYyYHOW KapTUHBI MHUpa H
cnenu@uKy METOIOB TMO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (Marepus, BEIIEeCTBO, SHEPIHS,
SIBIICHUE, TPOILIECC, CHUCTEMa, HAy4YHBbIM (aKT, MPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIE0BaHuE,

HaOJI0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaIbHbIC Y4eOHBIC JCHCTBUS (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJISITUBHBIC),
obecnieunBaromue GopMUpoBaHHE (DYHKIIMOHATBLHOW TPAMOTHOCTH M COIMAIBLHOW  KOMIIETCHITUH
oOyJaronmxcs;

CIIOCOOHOCTH 00YYAIONINXCS MCIOJIB30BaTh OCBOCHHBIC MEXIUCIHUILTUHAPHBIC, MUPOBO33PEHUECKUE
3HAHUS U YHUBEPCAIbHBIC yUeOHBIC ICHCTBHS B TO3HABATEIILHON U COITMATIBHOM MPAKTHKE.

MeranpeameTHbie  pe3yJIbTaThl OTpaXKaroT OBJIAJICHUE  YHUBEPCATBHBIMH  y4COHBIMU
MMO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMU.

[To3HaBaTeNbHBIC YHUBEPCALHBIC YUeOHBIC ACHCTBHS

bazoBrie mornueckue qSHCTBUS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTYaTM3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTPENEATh 1ENH JEATEIbHOCTH, 3a/1aBas MmapaMeTpbl U KPUTEPHUH HMX JOCTHIXKEHHUS, COOTHOCHUTH
PE3YNIbTAThI NEATSIIEHOCTH C TTOCTABIICHHBIMU TEJISIMH;

MCITOJIB30BaTh MPHU OCBOCHHMH 3HAHHWH NMPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICIATh XapaKTEPHBIC
MPU3HAKKA TIOHSITHA W yCTaHABIMBATh WX B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TIOHSATHS IS
O0OBSCHEHHS OTJICIbHBIX (DaKTOB M SIBJICHUH;

BEIOMpATh OCHOBAHMS M KPUTEPUH TS KIIACCU(DUKAIIUY BEIICCTB U XMMHYCCKHUX PEAKIIHIA,

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUUS B PACCMATPUBACMBIX SIBICHUAX, (POPMYIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHSTh B IMPOLIECCE TO3HAHMS, UCIOJIb3YEMbIC B XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
mpeoOpa3oBbIBaTh MOJICIBHBIC TPEACTABICHUS — XHMHYECKHUH 3HAK (CHMBOJI) 3JIECMEHTA, XHMHUYECKast
dbopMyIa, ypaBHCHHE XUMUYCCKOW PEaKIMH — MPU PEHICHUH YYeOHBIX IMO3HABATEIBHBIX U MPAKTUYCCKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJETbHBIC TMPEICTABICHUS [UJIsl BBIABICHHUS] XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIESCTB M XUMHUICCKUX PEAKITUH.

ba3oBble ncclienoBaTenbCKue ACHCTBHUSA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMSI BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LIETU U 3a7a4d HMCCIENOBAaHUS, MCIOJb30BaTh MOCTABICHHBIE M CAMOCTOSITENHEHO
chopMyITMPOBAHHBIE BOTIPOCH B KAY€CTBE HHCTPYMEHTA MTO3HAHUS M OCHOBHI JIJIsT (DOPMHPOBAHUS THITOTE3BI
0 MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HaBBIKAMU CaMOCTOSTEIHHOTO INIAHUPOBAHUS U MPOBEICHUS YICHHUECKUX YKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh yMEHHUS HAOMIOJaTh 3a XOJOM IIPOIIECCa, CaMOCTOSITENIbHO MPOTHO3UPOBATH €Tro
pe3ynbTaT, GOpMyIUpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3YyJIbTATOB
HCCIIeTOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpoAeTaHHON padoTe;

MPHOOpPETaTh OIBIT YYCHUYECKOH HCCIICIOBATEILCKOH W TIPOSKTHOMW JIEATEIBHOCTH, TPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IOHCKY METOJOB pELICHUS TMPaKTUYECKUX 3ajad,
MPUMEHECHHIO Pa3JIMYHBIX METOJIOB MIO3HAHUS.

Pabora ¢ nnopmanmeii:

OPUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHUKAX WHPOpMAIUK (HAyYHO-TIONYJISpHAs JHTEepaTypa
XUMHUYECKOTO COJIEp)KaHUsl, CIPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHATU3UpOBaTh HH(OPMAIIUIO
pa3IMYHBIX BHJIOB ©  (HOpPM  TpejACTaBiICHHUS, KPHUTHYSCKH OICHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTE;

(GOopMyIMPOBATh 3alPOCHl U NMPHUMEHSATH PA3JIMYHBIC METOJBI MIPH MOWCKE W 0TOOpe MH(pOpMAITUH,
HE0OXOIMMOM TSI BHITTOTHEHUST yIEOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,



nproOpeTaTh OMBIT UCIOIB30BaHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI M pPa3IHUHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpPMY MpeAcTaBiIeHUs WH(pOpMAIMK (CXEMBI, TpaduKHy,
JarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CPEACTBA NMPHU paboTe ¢ XUMUYECKOH HH(OpMAIUEH:
IPUMEHATh MEXNpeaAMeTHble ((pu3nueckue M MaTeMaTH4ecKue) 3HAaKM M CHUMBOJIBL, (HOpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHS:

3ajjaBaTh BOIIPOCHl IO CYHIECTBY OOCYKAAeMOM TeMbl B XOJle Juajora W/WINM JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYJIMPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBITIOJHEHUS MNPEIIOKEHHON
3a/1a4y;

BBICTYIIATh C IPE3CHTALMEN  PE3yJIbTATOB  IIO3HABATEIIBHOW  JIEATEIBHOCTH, IIOJIYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMM IIPH BBIIIOJHEHUH XHMHYECKOIO 3KCIIEPUMEHTA,
MPAKTUYECKON paboTHI 1O UCCIICAOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, PeaH3alii y4eOHOTO MPOEKTa U
(GopMynMpOBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX MCCIEJOBAHUN MyTEM COIJIacoBaHMs MO3MLMN B
X0JIe 00CYX)IeHHUS U 00MEHA MHCHHSIMH.

PeryasiTuBHble YHUBEpPcaJbHbIe YUeOHbIE 1eCTBUSA

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOK IO3HABATEIBHYIO ACATEIBHOCTD, ONPEIEIss
e€ 1eNu U 3a/1a4M, KOHTPOJIMPOBATh U [0 Mepe HeOOXOAMMOCTH KOPPEKTUPOBATh NpeiaraeMblii allrOPUTM
JCWCTBUI TIpW BBHIMOJHEHUH Y4eOHBIX M HMCCIEIOBATEIbCKUX 3aj]ad, BbIOMpaTh Hambosiee >PQeKTHBHBIHI
CIOCO0 MX PEeIIeHUs C y4ETOM MOITY4YEHHUS HOBBIX 3HAHUN O BELIECTBAX U XUMUUECKUX PEAKIIMSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

IIpenmerHbie pe3yJbTaThl 0CBOCHHS Kypca «O01mas 1 HeOpraHu4yeckasi XHMHs» 0TPasKaloT:

c(hOpMUPOBAHHOCTDH MPEACTABICHUN: 0 XUMHYECKOM COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MHpA, POJIM XMUMUH B MIO3HAHUM SABJICHUNA MPUPOJbI, B POPMHUPOBAHUHU MBIIUICHUS U KYJIbTYphl IMYHOCTH, €€
(YHKIMOHATBPHONH T'PaMOTHOCTH, HEOOXOAWMOW ISl PEUICHHs TNPAKTUYECKUX 3a7Jad M IKOJIOTUYECKH
000CHOBAHHOT'0 OTHOIIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJATrarOUIUe ITOHATHUSA
(XMMHUYECKHUIl DIIEMEHT, aTOM, U30TOI, S-, P-, O- 3JIEKTPOHHBIC OpPOHMTAM ATOMOB, MOH, MOJICKYJa, MOJIb,
MOJIApPHBIA 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJIECHMS, XUMHYECKas CB3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYEecKasi, BOJOPOJHAs), KpUCTANIMYECKas PpEeHIETKa, TUIBl XUMHYECKUX
peakuuii, pacTBOpP, HIIEKTPOJIUTHI, HEIIEKTPOIUTHI, JJIEKTPOJUTUYECKA JUCCOLMALMSA, OKHUCIMUTEID,
BOCCTAHOBHUTEIIb, CKOPOCTh XUMHUECKON PEaKIINU, XUMHUUECKOE PABHOBECHE);

TEOpPUU M 3aKOHBI (TEOpHUs DJIEKTPOJIUTHUECKOM auccouuanuu, mnepuogudeckuit 3akon J[.M.
MenpeneeBa, 3aKOH COXPAHEHUs MAacChl BEIECTB, 3aKOH COXPAHEHUS W NPEBPALICHHS DHEPrUU IpH
XUMHUECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XUMHHM, MHPOBO33PEHUECKHE 3HAHUS,
JeKallye B OCHOBE IOHUMaHMs IPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHUH, (PaKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYECHUH U O0€30MaCHOM HCIOJIb30BAHUU BaXKHEHIIMX HEOPTaHWYECKUX
BEIIECTB B ObITY U MPAKTUYECKOH 1€ TETbHOCTH YelIOBEKa,

c(OpMUPOBAHHOCTh YMEHUW BBIABIATh XapaKTepHbIE IPU3HAKU TOHATUM, YCTaHABIUBaTh HUX
B3alMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OMMCAHMHA HEOPraHMYECKHUX BEIIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY MJISi COCTaBJIEHUS (OpMYI
BELIECTB U YpPaBHEHUU XMMMUYECKUX peakuui, cucremarndeckyio HoMeHknaTypy (IUPAC) u tpuBuanbHble
Ha3BaHUS OT/AEIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIii ra3, yriaeKucIblii ra3, aMMHakK, raiéHas u3BecTb,
HerameéHasi U3BeCTh, IUThEBas COAa, MUPUT U APYTHUe);

c(OPMHPOBAHHOCTh YMEHHMH ONpPENeNsATh BaJEHTHOCTb M CTENEHb OKHCICHHS XMMHUYECKHX
JJIEMEHTOB B COEAMHEHHUSAX Ppa3IMYHOIO COCTaBa, BUJ XUMHUYECKOM CBSI3U (KOBaJCHTHAs, HOHHaf,
METaJIJINYECKas, BOJAOPOJHAs) B COECAUHEHUAX, TUI KPUCTAIIIMYECKONM pPEHIETKHM KOHKPETHOIO BELIECTBa
(aToMHasi, MoJIEKyJIsIpHAs, MOHHAs, MeETAJUIMYecKas), XapakTep cpeAbl B BOJHBIX pacTBopax
HEOPraHMYECKUX COECIUHEHMI;



c(OPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh NPUHAICKHOCTh HEOPraHMYECKHX BELIECTB IO MX
COCTaBY K OMNpENeNEHHOMY KiacCy/Tpymme COeIMHEHUH (IIPOCThle BellecTBa — METaUIbl U HEMETasllbl,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHBIE TUPOKCHU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW PACKPHIBATh CMBICH Tepuoandeckoro 3akoHa /.M. MenpaeneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U POTHOCTHYECKYIO (DYHKITNH;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKUX
anemeHToB 14 nepuoaoB [lepuonnueckoi cucreMbl xumudeckux anemeHToB J[.M. Menneneesa, ucnoyb3ys
HOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIH», «IHEPreTUYECKUE YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB XMMUYECKHX JIEMEHTOB U UX COCIMHEHUM 110 IlepuoaaM u rpynmnaM Ilepuoanueckoi
cucTeMbl XuMHuueckux 3nemeHToB .M. Menaeneesa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEXY
HEOpPraHMYECKUMHU BEUIECTBAMU C IOMOLIbIO0 YPAaBHEHUIN COOTBETCTBYIOIUX XUMUUYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMUUYECKHE PEAKIMH 0 PA3IUYHBIM MpPU3HAKAM
(4ucy U COCTaBy pearupyrouix BEIIECTB, TEIIOBOMY 3P (EKTy peakiny, H3MEHEHUIO CTEeTICHEeH OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YUaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPaBHEHHS PEAKIMHA pPA3JIMYHbIX THUIIOB, MOJHBIE |
COKpalIEHHbIE YPaBHEHUSI PEaKI[Mil HOHHOTO OOMEHa, yYUThIBAs YCIOBUS, IPH KOTOPBIX 3TU PEaKLUU UIIYT
710 KOHII;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOAUTH pEAKIUHU, MOJATBEPKIAIONINE KAYeCTBEHHBI COCTaB
Pa3IMYHbIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKUCIUTEIBHO - BOCCTAHOBUTEIIbHBIX peaKuil
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCa 3TUX PeaKIIUid;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIUuH OT
pa3nu4HbIX (HaKTOPOB;

XapaKkTep CMEILIEHUS XHUMUYECKOTO paBHOBECHUS B 3aBUCUMOCTHM OT BHEIIHErO BO3JCHCTBUS
(npunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHMUHM XapaKTEpU30BaThb XHMUYECKUE IPOLECCHI, JEKallMe B OCHOBE
MIPOMBIIIIJICHHOTO MOJY4EHUsI CEPHON KUCIOTHI, aMMHaKa, a TakkKe COPMUPOBAHHOCTH MPEACTAaBICHUI 00
O0IIMX HAayYHBIX MPUHIUIAX M SKOJIOTUIECKUX MPOOIeMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MTPOBOIUTH BBIYHUCIICHUS C UCHOJIb30BAHUEM MOHATHUS «MaccoBas JOJI
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILEHUHN Ta3oB MPU XUMUYECKUX PEAKIMIX, MACChl BELIECTBA WIIU
0o0bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 y4YacTBYIOUIMX B
peaKiuu BELIECTB, TEIUIOBOro 3¢ (eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIPEBPALCHNS U COXPAHEHMSI DHEPTUU;

chOpMUPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWJIa TOJB30BAHUS XHUMHUYECKOM TMOCyION U
1a00opaTOpHBIM O0OpYAOBaHMEM, a TaKXke MpaBuwia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JJA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBHIMOIHATH XUMUYECKHI JKCIEPUMEHT (pa3ioKeHUe
MEepPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUM KaTajlu3aTopa, ONpeaeeHHe Cpe/ibl paCTBOPOB BEILIECTB C MOMOIIbIO
YHHUBEPCATBHOTO UHUKATOPA, BIUSHUE PA3NIUYHBIX ()aKTOPOB Ha CKOPOCTh XUMUYECKON peaKluu, PeaKIiu
HMOHHOI0 0OMEHa, KaueCTBEHHbIE PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUJA-aHUOHBI, HA KATUOH aMMOHUS,
pelIeHre YKCIEPUMEHTATBHBIX 33/1a4 10 TeMaM «MeTansl» 1 «HemeTanasy) B COOTBETCTBUU C TIPaBUIIaMU
TEXHUKU 0€30MacHOCTH MpU OOpallleHHH C BEIIeCTBaMU U JIAOOPaTOPHBIM 00OPYIOBaHHUEM, MPEACTABIATH
pe3yabTaThl XUMUYECKOTO SKCIIEPUMEHTA B (pOpME 3aITUCH YPaBHEHUI COOTBETCTBYIOLINX PEAKLU 1
(GbopMyIMpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUUECKU aHAIN3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TTOIY4aeMYIO
U3 pa3HbIX UCTOYHHUKOB (CpeicTBa MaCCOBOM KOMMYHHUKAINK, IHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOMIOaTh MpPaBUJIa HKOJOTHUECKU IIeIeCOO0Pa3HOro IMOBEACHUS B
OBITY U TPYJOBOU JEATEIBHOCTH B LENSAX COXPAHEHHS CBOETO 37J0POBbS M OKPYKAIOIIEH MPUPOAHON CPEJIbL,
OCO3HaBaTh ONACHOCTb BO3JECHCTBUS Ha >KUBBIE OPraHU3MBbl OINPEIEIEHHBIX BEILIECTB, INOHUMAsl CMBICI



nokazarens [IJIK, mosicHAT, Ha mpuMepax crmocoObl YMEHBIICHUS W MPEAOTBPAIICHUS WX BpPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUTSE 0OYYAOIIUXCSl ¢ OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKHX SIBJICHHUIA;

JUISL CIIETIBIX M CIIA0OBUSIIUX O0YYAIOIIUXCS: YMEHHE MCIIOJIb30BaTh PEIbe(HO TOUCUHYIO CUCTEMY
o6o3nauennii JI. bpaitnst nis 3anucu XxumMuaeckux (Gopmyi.



2. COAEP) KAHME YYEBHOI'O TIPE/IMETA

11 KJIACC

I'nmaBa 1. CTpoeHue BemecTs

OCHOBHBIE CBEJICHUSI O CTPOCHUU aToMa. AApo: MPOTOHBI K HEUTPOHBI. M30TOMBI. DIEKTPOHBI.

DnekTpoHHass 00009YKa. DHEpPreTU4ecKuii ypoBeHb. (COOGHHOCTH CTPOCHHUS JJIEKTPOHHBIX
o0oJi04eK
aTOMOB 3JIEMEHTOB 4-r0 M 5-TO mepuonioB mnepuoauueckou cucremsbl J[. WM. MengeneeBa (mepexoaHbIX
anemeHTOB). [loHsTHe 006 opOuramsx. s- u p- O- -opOurtanu. DJIEKTPOHHBIE KOH(HUIypalMH aTOMOB
XUMHUYECKUX IJIEMEHTOB.

Ilepuonnueckuii 3akon .M. MenneneeBa B CBET€ y4€HUS O CTPOCHMHM aroMma. /lemoncmpayus
mabauy «llepuoouueckas cucmema xumuweckux onemenmos J.U. Menoeneesa». Otkpeitue . U.
MeHngeneeBpIM NEPUOJNYECKOrO 3akoHa. Ilepumonnueckas cucrteMa Xumuueckux »saemeHtoB JI. .
MenzeneeBa - rpadpuyeckoe OTOOpaKEHUE MEPUOTUICCKOro 3aKoHA. DU3UYECKH CMBICI TOPSIKOBOTO
HOMEpa >JIEMEHTa, HOMEpa Iepuoja W HOMepa TIpylibl. BaneHTHbIE 3JEKTPOHBL. 3AKOHOMEPHOCMU
UBMEHEHUsL C8OUCME XUMUYECKUX IIeMEeHMO8 U 00pa3yemMvlX UMU HPOCMbIX U CLONCHBIX Beuecms Nno
2pynnam u nepuooam.

[IpuurHbI U3MEHEHHUsT CBOMCTB 3JIEMEHTOB B MIEPHOJIax U Ipynnax (IJIaBHBIX MOATPYIINAX).

[lonoxenue BogOopoAa B MEPUOJAMYECKOM CHCTEME. 3HAUYEHHE MEPUOJUYECKOrO 3aKOHa U
MEPUOINYECKON cUCTEMBbI XUMUYecKuX anemeHToB Jl. M. MenaeneeBa mid pa3BUTUsA HAyKW U MTOHUMAaHUSA
XUMHUYECKON KAPTUHBI MUPA.

Cmpoenue sewyecmea. Xumuyeckas c6:3b.

HNonnass xumudeckas cBsi3b. Karuonsl u anuonbl. Kiaccuduxanus woHoB. MoHHBIE
KpUuctajuinueckue pemerkd. CBOMCTBA BEIIECTB C ATUM THUIIOM KPUCTALIMYECKUX PEIICTOK. M3yueHue
MoOenel KpUCMaiiuieckux peuémox.

KoBanienTHast xuMuueckast CBsI3b. IJIEKTPOOTPUIIATEIBHOCTD. [losipHas 1 HemosipHas KOBaJIEHTHBIE
cBs3u. Junone. IlonsipHOCTH CBS3M M MOMSIPHOCTh MOJEKYyJdbl. OOMEHHBI M JTOHOPHO-aKIENITOPHBIH
MEXaHU3Mbl 00pa30BaHMsI KOBAJICHTHOW CBSI3M. MOJIEKYJISIpHBIE U aTOMHBIE KPHUCTAUIMYECKHE PEIICTKH.
CBoiicTBa BEHIECTB C 3TUMH TUIIAMU KPUCTAUIMUECKHUX PEIIETOK.

Meramndeckasi Xumudeckas cBsizb. OCOOEHHOCTH CTPOCHUSI aTOMOB METAJJIOB. MeTalnyeckas
XUMHUYECKas CBSI3b U METAJUIMYECKAsl KpUCTaJuInuecKas pemierka. CBOKWCTBA BEIIECTB C 3TUM TUIIOM CBSI3H.

Bonoponnas xumuueckasi cBsi3b. MeEXMOJIEKYJIApHAs U BHYTPUMOJICKYJISIpHAs BOJIOPOJHAS CBS3b.
3HaueHue BOJIOPOJIHON CBSI3U IS OpTraHU3aIUU CTPYKTYpP OHOMIOIHMEPOB.

[Tomumepsl. [lmacTMacchl: TEPMOIIIACTHI M PEAKTOIIACTHI, UX MIPEACTABUTENN U IPUMEHEHHUE.

Bonokna: mnpupoaHple (pacTHTENbHBIE U JKHUBOTHBIE) M XUMHUYECKHE (HMCKYCCTBEHHBIE U
CUHTETHUYECKUE), UX MPEICTABUTEITU U IPUMEHEHHE.

["a3000pazHoe cocTosiHME BellecTBa. Tpu arperaTHBIX COCTOSHUS BOJbL. OCOOEHHOCTH CTPOEHHS
ra3oB. MomnspHblii 00beM ra3oo0pa3HbIx BemnlecTB. [IpuMepsl ra3000pa3HbIX MPUPOIHBIX CMECEH: BO3IYX,
NpUPOJHBIN ra3. 3arps3HeHue artMocdepsl (KUCIOTHbBIE TOXKAM, MApHUKOBBIA 3(PQekT) nu 60ppda ¢ HUM.
[IpeacraBuTenn ra3000pa3HBIX BEIIECTB: BOJOPOJ, KUCIOPOM, YIIEKHCIBIA Ta3, amMMuak, STwieH. Ux
MoJIyueHue, CoOOMpaHue 1 pacro3HaBaHHeE.

Kunkoe cocrostnue BemniectBa. Boga. [lorpebiienre Boibl B OBITY M Ha POU3BO/ICTBE.

JKecTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHusl. MUHepalbHbBIE BOJIbI, UX UCIIOJIb30BAHHUE B CTOJIOBBIX U
ne4eOHbIX 1esX. JKuakue KpucTaiibl U UX MPUMEHEHHE.

TBepmoe coctosiHue BemecTBa. AMOpQHBIE TBEp/bIe BEIIECTBA B MPUPOJIC U B KU3HU YETOBEKA, UX
3Ha4YeHHE U MpuMeHeHne. Kpucrammmyeckoe cTpoeHue BeecTBa.

Hucnepcusie cucreMbl. [loHaTtue o aucmepcHbIX cuctemax. JlucnepcHas dasza u aucnepcuoHHas
cpena. Knmaccudukanmsi TMCIEpCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSTHUS TUCTIEPCHOM CPEeIbI
u  gucnepcuoHHod  (aszel.  I'pybomucrmepcHble  CHCTEMBI:  AMYIbCHH, CYCIICH3WH,  ad3pO30IH.
ToHKOMCIIEPCHBIE CUCTEMBI: T'€lIU U 30JIU. McmuHHble U KOIIOUOHbLE PACEODYbL.

CocraB BemiecTBa W cMmeceil. BemiecTtBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHHUA. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. [IoHsATHE «101s1» U ee pa3HOBUAHOCTH: MaccoBas (J10J1sI 3JIEMEHTOB B
COEJIMHEHHH, JI0JIsI KOMIIOHEHTa B CMECHU - JI0JI MPUMECEH, J10JI1 paCTBOPEHHOTO BEUIECTBA B PACTBOPE) U
oObemHast. [lomnst BEIX0/1a MPOIYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOYKHOTO.



I'nmaBa 2. XuMn4yeckue peakunu

Peakuuu, naymme 6€3 U3MEHEHHs COCTaBa BEIIECTB. AJIJIOTPONHUS U aJUNIOTPOIHbIE BUIOU3MEHEHUS.
[TpuunHbl aNgoOTpOnMM Ha mpuMepe Moaudukauuii kKuciopoaa, yriepoga u ¢ochopa. O30H, ero
Ouosorudeckas poiib. M3omepsl u u3oMepus.

Peakuuu, unymue ¢ M3MEHEHHE COCTaBa BellecTBa. Peakunu coeMHEHUs, Pa3ioKeHUs], 3aMEILICHUS
u oOMeHa B HEOPraHWYeCKOW M OpraHM4eckoil XMMHHU. Peaknum 5K30- U 3HAOTEpMUYECKHE. TeruioBoit
3P PEKT XMMUYECKON pEeakIMu U TEPMOXUMHUECKUE ypaBHEHMs. Peakiuu ropeHust, Kak YacTHBIM Cllydaii
9K30TEPMHUYECKUX PEAKIUN. 3aKOH COXPAHEHUs MAcCCbl 8eujecme, 3aKOH COXPAHEeHUs U NpespaujeHus
SHepeUU NPU XUMUYECKUX PEAKYUSX.

CKOpOCTh XMMHMUYECKOW pPEaKUHUU. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEAKUHUHU OT MPHUPOIbI
pearupyromux BEHIECTB, KOHIEHTPAIMH, TEeMIIEpaTyphbl, IUIOMIAJU TOBEPXHOCTH COMNPUKOCHOBEHUS U
Karanu3aTopa. Peakiuu romo- u rereporenssle. llonstue o katanuse um karanmszatopax. depMeHTH Kak
OMOJIOTMYECKHE KaTanu3aToOphbl, 0COOEHHOCTH UX PYHKIIMOHUPOBaHUsA. OOpaTUMOCTh XUMUYECKHUX PEAKITHIA.
HeoOpatumble u oOparumble XUMHYECKHE peakuuu. [Iposedenue npaxmuueckol pabomwvl «Bausanue
PA3UYHBIX YAKMOPO8 HA CKOPOCMb XUMUYECKOU PeaKyuuy».

CocTosiHMEe XHUMHYECKOrOo paBHOBeCUSl [UIsi OOpaTHUMbIX XMMHUYECKUX peakuuil. [lpunyun Jle
Llamenve. CriocoObl CMENICHUS XUMUYECKOTO PaBHOBECHS Ha MpHMepe cuHTe3a ammuaka. [lomstue o0
OCHOBHBIX Hay4YHbIX MPUHIIMIIAX TPOU3BOCTBA HA IPUMEPE CUHTE3a AMMHUAKA UJIM CEPHOU KUCIIOTHI.

Ponbp Boabl B xumuueckoi peakuuu. VctuHHbIe pacTBOpbl. PacTBOopuMOCTh M Kiaccupuxanus
BELIECTB [0 H3TOMY NPHU3HAKy: pPacTBOPUMbIC, MaJOpPAaCTBOPUMBIE M HEPACTBOPUMBIE BEIIECTBA.
DNEKTPONUTHl U HEANEKTPOIUTHI. DIEKTpOIUTHYECKass aucconuanus. CuibHvie u ciabvlie 21eKmpoaumel.
Cpeoa 600mbIX pacmeopos eewjecms: Kuclas, HeumpanvHas, uwenroynas. Ilowamue o 6000poOHOM
nokaszamene (pH) pacmeopa. OxcnepumenmanbHvle MemoObl U3VUEHUs 6eujecms U ux NpeepaujeHull.
Onucanue 0eMOHCMPAYUOHHLIX U AAOOPAMOPHLIX ONLIMOG (PA3NOdNCEHUEe NepoKcUda 8000pood 8
npUCYymcmeuu Kamanuzamopa, onpeoeieHue cpeovl pacmeopos Geuecms ¢ NOMOubI0 YHUBEPCATbHO2O
UHOUKamopa, peaxyuu UOHHO20 o00OMeHa). KHUCIOTBI, OCHOBAaHUS W COJIM C TOYKH 3pPEHUS TEOPHUH
BJIEKTPOJUTUYECKON Juccouranuu. XHMUYECKHME CBOWCTBA BOJIbI; B3aMMOJCHCTBHE C METAJJIAMH,
OCHOBHBIMM M KHCJIOTHBIMH OKCHJIAaMHU, pa3jokeHHe H oOpa3oBaHHE KPHUCTAJUIOrHApaToB. Peakiuu
TUApAaTallud B OPraHUYECKOW XUMHUHU. [HIpOIW3 OpPraHMYeCKMX W HEOPraHWYeCKUX COCJAMHCHHM.
HeoOpatumblii ruaponus. OOpaTuMblii TUAPOIHM3 cosied. [MApONM3 OpraHUYEecKUX COEIUHEHUH U ero
MPAKTUYECKOE 3HAYCHUE JUTS TTOJTYYSHUS TUAPOIU3HOTO CIIUPTA U MbUIa. bruosiorndeckast pojb ruapoian3a B
MJIACTUYECKOM U SHEPTreTUYeCKOM OOMEHE BEIIECTB U YHEPTUH B KIIETKE.

OKHUCIUTENTbHO—BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OmnpenereHue CTeneHu
okucienus no popmyne coenunenus. [lonsaTre 00 OKMUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKITUSX.
OkwuclieHHMe U BOCCTAHOBJIEHWE, OKHCIUTENh M BOCCTAHOBHUTENb. OJIEKTPOIN3. OJIEKTPOJIM3 Kak
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOIU3 PACIUIaBOB M PAaCTBOPOB Ha MPHUMEPE XJIOpHAA
Hatpus. [IpakTryeckoe mpuMeHEHUE MIEKTPOIU3A. DISKTPOTUTHIECKOE IMOTyUYEeHNUE aTFOMUHHS.

I'masa 3. BemecTBa u ux cBoiicTa

Mertamnbl. [lonoscenue memannos 6 Ilepuoouueckoti cucmeme Xumuyeckux snemenmos [ M.
Menoeneesa. Ocobennocmu cmpoeHusi 31eKMpPOHHBIX 00010Yek amomos memannos. Obwue guzuueckue
ceoticmea memannos. BzanuMonelcTBUE METAUIOB C HEMETAUIaMHM (XJIOpOM, CEpOil M KHCIOpPOAOM).
B3auMozeiicTBue IMIETOYHBIX M HIEJIOYHO3EMEIbHBIX METANIOB C BOJOH. OJNEKTPOXMMUUYECKHU psif
HaIpsDKEHUH MeTayuioB. B3aumojelcTBre METayuioB ¢ pacTBOpaMU KUCIOT W COJieH. AJFOMUHOTEPMHUS.
BzaumopeiictBue Hatpusi ¢ 3TaHonoM u (denonoM. Kopposuss metamnoB. [loHsATHE XUMHYECKOW W
AIEKTPOXUMHUUECKOU KOPpPO3un MeTauioB. CriocoObI 3alUThl METANIOB OT KOPPO3HH. IKCHEpUMEeHMAlbHble
Memoovl u3ydenus eewjecms u ux npespawjeHuil Mzyuenue xoanexyuu «Memannvl u cniaswly, 0opazyos
HeMemanios, peuileHue 35KCNEepUMEHMANbHbIX 3a0ad, HAON00eHue U Onucanue OeMOHCMPAYUOHHLIX U
1abOpamopHbIX onvimos (83aumooelicmsue 2UOPOKCUOA ANIOMUHUA C PACMBOPAMU KUCIOM U ujerouell,
KauecmeeHHvle peakyuu Ha KamuoHvl Memannos). Pacuémuuvle 3a0auu Pacuémul maccwl eewjecmea unu
00véMa 2a308 NO U3BECMHOMY KOIUYECmEY Geujecmea, macce uid 00bEMY 00HO20 U3 YHACMEVIOWUX 8
peaxkyuu sewjecms, pacuémol maccvl (00véma, Koauvecmea eewiecmsa) npooyKmos peakyuu, eciu 00HO U3
sewecms umeem npumecu. Memannypeus. [Ipumenenue memaniog 6 Obimy u mexHuxe.
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Hemeramnel. CpaBHHTETbHAS XapaKTEPUCTHKA TAJIOTCHOB KaK HanboJiee TUITUYHBIX MPeCTaBUTENEH
HeMeTaysioB. OKHUCIUTENbHBIE CBONCTBA HEMETANIOB (B3aMMOJEWCTBHE C METaUIaMU M BOJOPOIOM).
BoccranoButenpHbIE CBOWCTBA HEMETAIOB (B3auMojelicTBUe ¢ Ooyiee  3IEKTPOOTPUIIATEIILHBIMU
HEMeTaJZIaMH U CJIO)KHBIMH BELIECTBAMH-OKUCIUTENSAMU). ALI0mponus HemMemanioé (Ha npumepe
Kucnopooa, cepwvl, ocghopa u yenepooa). Xumuueckue C80OUCMBA BANCHEUUUX HEMEMANN08 (2AN02€HO8,
cepwl, azoma, ocghopa, yenepooa u Kpemuus) u ux coeoOuHerull (OKCUO08, KUCI0POOCOOEPAHCAUWUX KUCTOM,
8000pOOHBIX coedunenutl). Ilpumenenue 8axiCHeUUX HEMEMAIO08 U UX COeOUHEHULL.

Kucnotel Heopranuueckue u opranuueckue. Kiaccuduxamus KucioT. XUMHYECKHE CBOMCTBa
KHCIIOT: B3aUMOJICHCTBUE C METAJJIaMH, OKCHJIaMU METAJIJIOB, THIPOKCHIAMU METAIIJIOB, COJISIMH, CITUPTAMHU
(peakmus stepudukamnmu). Ocodble CBOWCTBA a30THOM M KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI.

OcHoBaHMsi HeopraHwdeckue u opraHudeckwe. OCHOBaHUWsA, WX Kiaccuukanus. XUMUYECKHUE
CBOMCTBA OCHOBAHMIi: B3aUMOJICHCTBUE C KUCJIOTaMH, KUCJIOTHBIMU OKCHIAaMH M cojismu. Pasznoxenue
HEPAaCTBOPUMBIX OCHOBAHUU.

Conu. Knaccudukanus comneil: cpeHue, KUCIble 1 OCHOBHbIE. XUMUYECKHE CBOMCTBA COJICH:
B3aMIMOJICHCTBUE C KUCIOTaMHU, IeJI0YaMH, METaJUIaMHi B coJisiMu. [IpencraBuTtenu coneld U ux 3HaYCHUE.
Xnopun Hatpus, kapOoHaT Kaiblus, ¢docdar Kaiblus (CpeaHHE COJIM); TUIAPOKAapOOHATHI HATPHUSA U
aMMOHHS (KuCIbIe coin); ruapokcokapobonar meau (Il) - mamaxut (ocHOBHas coib). KadecTBeHHbBIE
peaKIuu Ha XJIOpUI-, CyIb(haT-, 1 KapOOHAT-aHWOHBI, KATHOH aMMOHUS, KaTHoHbI xkene3a (11) u (III).

I'naBa 4. XuMusi 1 cOBpeMeHHOe 001eCTBO

Xumusa u orcusnb Xumuueckas TexHosjorus. [Ipom3BoAacTBO aMMuaka M MeTaHoJa. XUMHUYECKas
IPaMOTHOCTh KaK KOMIIOHEHT OOIIeil KyJIbTyphl 4eloBeKa. Ponb xumuu 6 obecneuenuu 3K0I02UHYECKOU,
9Hepeemu4eckol U nuujegoll 6e3onacHocmu, pazsumuu meouyuHsl. ' eHeTH4ecKas CBs3b MEXIYy KiaccaMu
HEOPTaHWYECKUX M OPTaHMYECKUX coeNuHEHUH. [TOHSATHE O IeHETHUYECKOH CBS3U M TCHETHUYSCKUX psax.
I'enernueckuit psin Meramna. [eHetndeckuii psg Hemeramuia. OcCOOEHHOCTH TEHETHUECKOTO psiia B
OopraHuyeckoil xumuu. Yenogex 6 mupe geujecme u Mamepuanos: 8axicHeluue CmpoumenbHvle Mamepuabl,
KOHCMPYKYUOHHblE — MAmepuansl, KpPAcKU, CMeKlo, Kepamuxkd, Mamepuaivl O0as  31eKmMpPOHUKU,
HAHOMamepuasivl, oOp2aHuyeckue u MuHeparvhbvle y0oopenus. Xumus U 300posbe 4eno8eKkd: Npasuid
UCNOIL308AHUS IEKAPCMBEHHBIX NPEnapamos, npasuia 6e30nacHo20 UCNOIb308AHUL NPENnapamos Oblmosol
XUMUU 8 NOBCEOHEBHOU IHCUSHU.

IIpaBuiia TexHMKH 0€30MACHOCTH

Jist yCBOGHHSI y4YallMMHKCS TPAaBHIBHBIX W OE€30MACHBIX TPHUEMOB pPabOTHI, YUUTENsST OOsS3aHBI
MIPOBOAUTH UHCTPYKTAX MO COOTIOACHUIO TPEOOBAHUN TEXHUKU O€30MMaCHOCTH U TUTUEHBI TPYAA.

WHCTpYKTaX MPOBOTUTCS CO BCEMU YUAIIUMUCH.

[] ipu 1epBOM TOCEIIeHnH KaOuHeTa (BBOAHBINH HHCTPYKTAXK)

[J mepes BBIMOJHEHUEM KaXKJ10H 1a00paTOpHOM U MpaKTHYECKOH paboThI (Ha
pabouem mecre).

Ha BBOZHOM WHCTpYKTake yuuTenb B popme Oeceapl 3HAKOMUT y4aIlUXCs C TpaBHIaMH padOTHl B
KaOuHeTe, o0palaeT uX BHUMAaHHE Ha OMAaCHbIe MOMEHTHI, C KOTOPBIMU MOYXHO CTOJIKHYTHCSI B TpOIECCE
paboThL, U COOOIIAET O COOTBETCTBYIOLUX MEpax MPeI0CTOPOKHOCTH.

HHucTpyKTax Ha paboueM MeCcTe UMEET IIeNIbI0 O3HAKOMUTH yUallluXcsl ¢ TpeOOBAaHUSMU MPaBUIBHON
OpraHM3aliil U COJEpKaHWs pabodero MecTa TMPU BHITIOJHEHUH KOHKPETHOW paboThl, ¢ 0e30MacHBIMH
MeToJaMu paboThl M TpaBUIAMHU TOBEACHUS NPU HUX BO3HUKHOBeHMH. OH JODKEH OBITH KpaTKuM,
COJIep’KaTh YETKHE M KOHKPETHBIE YyKa3aHUS W B HEOOXOJMMBIX CIydasX COMPOBOXKIATHCS TTOKA30M
MPABWJIBHBIX U OE€30MACHBIX TPUEMOB BBIMIOTHEHHS PAaOOTHI.

10 kaacc

1. BBOIHBIN MHCTPYKTaX, MOBTOPHBIM HHCTPYKTaX (MIpaBuiia pabOTH B KAOMHETE

XUMUH).

2. IIpaktuueckas padota Nel. MHCTpyKTaxK 1O TeXHHUKE 0€30MaCHOCTH TIPH

uAeHTU(UKAIIMY OpraHu4ecKkux coenquHeHuil. [IpaBuna noxxapHoi 6€30MacHOCTH.

3. IIpakTrueckas padota Ne2. MHCTpyKTax 1Mo TeXHUKE 0€30MacHOCTH MpHu padoTe

C IJIaCTMAcCCaMy ¥ BOJIOKHAMHU.

11 knacc.

1. BBOIHBIN HHCTPYKTaX, MOBTOPHBIM HHCTPYKTAX (MIpaBuiia pabOTHl B KaOUHETE
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XUMUN).

2. IIpaktuaeckas padorta Nel. MHCTpyKTaX MO TeXHUKE 0€30MMaCHOCTH TIPH
MOJTy4YeHUH, COOMPAHUH, PACTIO3HABAHUY ra30B: KUCIOPO/a ¥ BOJOPO/IA.

3. [Ipaktrueckas padota Ne2. THCTpyKTax MO TEXHUKE O€30MaCHOCTH MPH
peaKIMIX ¢ XUMUYECKH aKTUBHBIMU BEIIECTBAMU.

4. IlpakTudeckas padora Ne3. MHCTpyKTax 1o TeXHUKE O€30IMacCHOCTH MPH paboTe
CO LIEJIOYaMH, KUCIOTaMHU.

5. I[Ipaktrueckas padota Ned. THCTpyKTaXK MO TEXHUKE 0€30MMaCHOCTH IIPH paboTe
¢ aM(pOTEepHBIMU COCTUHEHUSIMHU, IIETOYaAMH, KHCIOTAMHU.

6. [Ipaktrueckas padota Ne5. THCTpyKTaXK 10 TEXHUKE O0€30MIaCHOCTH IIPH padboTe
C KapOOHOBBIMU KUCJIOTAMH.

7. Ilpaktrueckas padota Ne6. THCTpyKTax 110 TEXHUKE OE€30MaCHOCTH MPHU
MOJTy4YEHUH, COOMPAHUU U pACTIO3HABAaHUH aMMHUaKa
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3. TemaTu4eckoe MJIAaHNPOBAHUE, B TOM YHCJIE ¢ Y4ETOM padouei
NPOrpamMMbl BOCIIUTAHHSA, C YKA3aHHEM KOJHMYeCTBA 4YaCOB, OTBOJAUMBIX Ha

11 kiaace

OCBOEHHE KAKI0i TeMBbI.

HasBanmne
pasnena

KoaunuecTBO
JacoB

Peasm3anms padoyeii nporpaMMbl BOCIUTAHUS

Crpoenue
BEIIECTB
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Y cTaHOBIIEHUE 10BEPUTEIBHBIX OTHOILIEHUN MEXY YUUTEIEM U €r0
YUYE€HHUKAaMH, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSITUIO YUALTUMUCS
TpeOOBaHUI U TPOCHO yUUTENSI, TPUBIICUCHUIO NX BHUMAHUS K
oOcyx1aemMoi Ha ypoke HH(POpMAaIK, aKTUBU3ALMH UX TI03HABATEIHHOM
nestenbHOCTH; [T00yXK/1eHne MKOIBHUKOB COOII0IaTh Ha YPOKe
OOIEPUHATHIE HOPMBI MIOBEJICHH S, TPaBUIa OOLIEHUS CO CTAPUIUMU
(YuuTensiMu) ¥ CBEPCTHUKAMU (IIKOJIbHUKAMHU ), TPUHIIAITB] YIeOHOM
JUCLUIIMHBI U caMoopraHu3anuu; GopMUpOBaHUE MIPEACTABICHHUS O
COLIMAJIbHBIX HOPMaxX U MpaBUJIaX MEXIMYHOCTHBIX OTHOIIECHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOU, Y4eOHO-MCCIeI0BATEIbCKON, TBOPYECKON M IPYTUX BHIAX
JeSITeNIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOMN AESITETbHOCTU
IIPY BBIIIOJIHEHUH Y4eOHBIX, I03HABATENbHbIX 33/1a4, BbIIOJIHEHUH
XUMHUYECKHUX IKCIIEPUMEHTOB, CO3JJaHUHN YU€OHBIX TPOEKTOB, CTPEMIICHHUS
K B3aUMOIIOHUMAaHHIO ¥ B3aUMOTIOMOIIIX B TIPOIECCE ITOW YIeOHOM
NEeATEIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MMOCTYIKHU
CBOMX TOBAapUUIEH ¢ MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCIIEICTBUI MOCTYIKOB;

YMeHue ucnonb3oBaTh NPUEMBI JIOTMUYECKOTO MBILUIEHUS! IPH OCBOCHUU
3HAHUMN: PACKPHIBATH CMBICT XUMUYECKUX MOHATHHA (BBIICISATH UX
XapaKTepHble IPU3HAKHU, YCTAaHABJIUBATH B3aUMOCBSI3b C IPyTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHUSA U1 00BSCHEHUS OTJEIbHBIX (DaKTOB
U SIBJICHUH; BBIOMPATh OCHOBAHUS U KPUTEPUU /IS KITACCH(PHUKAIINN
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIMI; YCTaHABINBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXy 00bEKTaAMU U3YUYEHHUSI; CTPOUTH
JIOTUYECKHE pacCyXaeHus (MHAYKTUBHbIE, IEAYKTUBHBIC, TIO aHATIOTHH);
JIeJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

XUMHUYECKUE
peakuuu

IIpuBieyeHne BHUMaHK MIKOJBHUKOB K IEHHOCTHOMY aCIIEKTy
M3Yy4aeMbIX Ha ypoKax sIBJIEHUH, OpraHu3anus ux padboTsl ¢ MoIy4aeMou
Ha YpOKe COIMaJIbHO 3HAaYUMOM nH(popManyeit — THUIUMPOBAaHHE €€
00CYKJIeHHS, BBICKAa3bIBAHUSI YUAILIIMKCSI CBOETO MHEHUS 110 €€ TIOBOJY,
BbIpAOOTKH CBOEro K Hell oTHoweHus; [IpuMeHeHne Ha ypoke
MHTEPAKTUBHBIX (OPM pabOThl yUalUXCsl: UHTEIUIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIUX [1I03HABATEIbHYI0 MOTHBALIUIO IIKOJIBHUKOB;
JTUCKYCCHUN, KOTOPBIE AAIOT YHAIUMCS BO3MOKHOCTb IPUOOPECTU OIBIT
BE/ICHUSI KOHCTPYKTUBHOTO JAMAJIOTa; IPYNIIOBON pabOThl MM PabOTHI B
napax, KOTopble y4yaT HIKOJIbHUKOB KOMaHHOU padoTe u
B3aUMOJCUCTBUIO C IPYrUMHU AeTbMU; PopMHUpOBaHUE
MHPOBO33PEHUECKUX MPEACTABIECHHUH O BEIIECTBE U XUMUYECKON PEaKLNH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIFOLIMX OCHOBY JIJIsI IOHUMAHUS CYIIIHOCTH HaAYYHOW KapTHHBI
MUpA; IPEACTaBICHNUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
IIPUPO/IbI, B3aNMOCBSI35X YeJI0BEKa C IPUPOTHON CPEIOH, O POJI XUMUH B
IIO3HAHWM DTUX 3aKOHOMEPHOCTEM; Y MEHUEM UCIIOJIb30BATh
ITOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS, 4 TAKXKE B
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Ka4yecTBE OCHOBBI 17151 (POPMUPOBAHUS TUTIOTE3BI IO IPOBEPKE
MPaBIJIBHOCTH BBICKA3bIBAEMBIX CYKIeHUI; [I[pnoOpeTenue onpita mo
IUTAHUPOBAHUIO, OPTaHU3alUHU U IPOBEACHUIO YUCHUUECKUX
AKCIIEPUMEHTOB: YMEHHE HA0II01aTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENIHO IPOTHO3UPOBATD €0 pe3yabTar, (OPMYIUPOBATH
000011IeHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OMBITA,
WCCIIEA0BAaHMS, COCTABIIATH OTUYET O MPOJICIAHHON padoTe;

BemecTBa u
UX CBOMCTBA

WNHunuupoBaHue U NOAAEpKKa HCCIEN0BATENbCKON NEATEIIBHOCTH
LIKOJIbHUKOB B paMKax peajli3allii UMU UHAUBUYyAJIbHBIX U TPYIIIOBBIX
HCCIIEIOBATEIbCKUX IIPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOYKHOCTD
prOOpEeCTH HABBIK CAMOCTOSTEILHOTO PELICHUS TEOPETUUECKOI
po0JIeMbl, HaBbIK T'€eHEpUPOBaHMs U 0POpMIIEHNSI COOCTBEHHBIX MJIEH,
HaBBIK YBKUTEILHOTO OTHOIICHHS K UY)KUM UIE€M, 0(DOPMIICHHBIM B
paloTax Ipyrux ucciezoBaTesneil, HaBbIK IyOJIMYHOTO BBICTYIIJIEHUS
nepes ayIuTOpueil, apryMEHTUPOBAaHUS U OTCTaUBaHMsI CBOEH TOUKU
3peHHsl. Y MEHUE IPUMEHATh B IPOLIECCe MO3HAHUS OHATHS (IIPEIMETHBIE
Y MEeTaIpeAMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIN, UCTIOJIb3YEMbIE
B XMMUH, IPe0OPa30BbIBATh LIMPOKO IPUMEHIEMbIE B XMMUU MOJIEIIbHbIE
MIPE/ICTAaBICHUS] — XUMHUUECKUM 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKast
¢dopMyna U ypaBHEHUE XUMHUECKOM peakMy — MpH peIeHUH y4eOHO -
[I03HABATENbHBIX 3a/1a4; C YUETOM 3TUX MOJEIIbHBIX IIPEJICTAaBICHUN
BBISBJIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU U3y4aeMbIX
00BEKTOB — XUMHUYECKUX BEIICCTB M XMMUYECKHUX PEaKIHii; BEISIBIAT
o01111e 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHbIE CBSA3H U
IIPOTUBOPEYUS B U3yUaEMBIX IIPOLECCAX U SIBICHUAX; IPEIaraTh
KPUTEPUH IS BBISBICHMS OTUX 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 peIIeH s y9eOHOH 3a1a4u
(cpaBHMBATh HECKOJIBKO BapUAHTOB PELICHHUs, BBIOMpATh Hauboee
MOAXOJIALINH ¢ yUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB);
YMeHue NpuMEeHsTh Pa3IMuHble METObI U 3aIIPOChl IPU IIOUCKE U 0TOOpe
MH(OPMAIIUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JIJIs
BBINOJIHEHUS YU€OHBIX U MO3HABATENbHBIX 33]a4 ONPEeIEHHOIO THIIA;
MPUOOpPETEHHUE ONBITA B 00JACTH UCIIOJIb30BAHUS UH()OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIbTYPOH aKTUBHOTO
WCIOJIb30BAaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM; CAMOCTOSTEIHHO
BBIOMPATh ONTUMATIBHYIO (hOpMY IpeACTaBICHNU HHPOPMALIUU U
WJUTIOCTPUPOBATH pelIaeMble 3a7aul HECIOKHBIMU CXEMaMH,
JrarpaMMami, ApyruMu opMamu rpauky U UX KOMOMHALUSIMU,
YMeHueM Ucnonb30BaTh U aHAIU3UPOBATh B Mpoliecce yueOHOU U
HCCIIEI0BATEIbCKON AEATENbHOCTH UH(POPMALIUIO O BIUSIHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341iCTBA U TPAHCIIOPTAa HA COCTOSTHUE
OKPY’KaroIle! IPUPOTHON CPEJIbI;

XUMHS U
COBPEMEHHOE
001IeCcTBO

BxiroueHune B ypok UTPOBBIX MPOLIEAYP, KOTOPbIE IOMOTA0T MOAAEPKATh
MOTHBALIMIO I€TEH K NOJYyYEHUIO 3HaHNUH, HAJIAXKMBAHWUIO TIO3UTHBHBIX
MEXJINYHOCTHBIX OTHOIIEHUH B KJIaCCe, TOMOTal0T YCTaHOBJIEHUIO
J00posKenaTesIbHOM aTMOc(hephl BO BpeMs YpOKa;

Opranu3zanus me@crsBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUALTUXCS
HaJ UX HEYCHEBAIOLIMMH OJHOKJIACCHUKAMH, JAIOIIEr0 NIKOJIbHUKAM
COLIMAJIbHO 3HAYUMBIH OMBIT COTPYAHNUYECTBA U B3aUMHOM MOMOILIH;
Oco3HaHMe LIEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBINA 00pa3 KM3HU, OCOZHAHUS
MOCTIE/ICTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOTOJIA,
HAapKOTHUKOB, KYpEeHHUs), HEOOXOAMMOCTH COOJIIOIEHUS TPaBHII
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0€30MacHOCTH MPU OOPAIICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U
peabHOM KU3HH;

dopMupOBaHUE FKOJIOTUYECKHU 11e71eCO00pa3HOro OTHOLICHUS K IPUPOJIE
KAaK MCTOYHMKY )KM3HU Ha 3eMJIe, OCHOBE €€ CYIICCTBOBAHUS, TOHMMAHHUS
LIEHHOCTH 3JI0POBOT0O M 0€301acHOr0 00pasa KU3HH, OTBETCTBEHHOTO
OTHOILIECHMS K COOCTBEHHOMY (PU3UUYECKOMY M IICUXUYECKOMY 3/J0POBBIO,
OCO3HAHMS IEHHOCTH COOJIIOIEHUS MPaBHJ 0€301aCHOTO MOBEICHUS PU
paloTe C BeLecTBaMH, a TAKXKE B CUTyallUsX, YTPOXKAIOIIUX 310POBbIO U
KHU3HH JIFOIeH; CIIOCOOHOCTH NMPUMEHAThH 3HAHUS, TIOTy4aeMble TIPU
U3Y4YCHUH XUMUH, JUI PEIICHUS 3aJa4, CBA3aHHbBIX C OKPYKAIOILEH
IIPUPOJIHOM CPEIOH, MOBBILIEHUS YPOBHS 3KOJIOIMYECKOU KYIbTYPBI,
0CO3HaHMs INI00ATIBHOrO XapakTepa 3KOJ0rMYECKUX Mpo0IeM U myTel ux
peLIeHus OCPEICTBOM METOA0B XUMHH; 3KOJIOIMYECKOr0 MBIIIJIEHUS,
YMEHMSI pyKOBOJCTBOBATHCS UM B II03HABATEIbHON, KOMMYHUKATUBHOU U
COLIMAJIBHOM ITPAKTHUKE

15



		2023-10-24T16:20:25+0700
	Архипова Елена Владимировна




