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PaGouyas nporpamma no yueOHOMY MpEeAMETY « XUMHs» i oOydaronuxcs 8-9
KJIACCOB COCTaBJjieHa Ha ocHOBe : DeaepanbHOro 3akoHa PD ot 29 nexadbps 2012r. Ne
273- ®3 « O6 obpazoBanuu B POy B (elicTByIOIEH peIaKInn);

- [IpumepHO mporpamMMBbl IO Y4EOHOMY MPEAMETY « XUMUS» I 00111e00pa30BaTeIbHBIX
yupexaenui, Y MK nox penakuueid H. H. I'apa — M.:IIpocsenienune, 2013

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMUS»

Bxnana yueOHoro npeamera « XUMHs B IOCTHXKEHHE 11€JIei OCHOBHOTO OOIIETO
oOpa3oBaHus 00YCIOBJICH BO MHOIOM 3HAYEHUEM XUMHUYECKOW HayKU B MO3HAHUU
3aKOHOB MPHUPOJIbl, B PA3BUTUHU MPOU3BOAUTENBHBIX CHII OOIIECTBA U CO3IaHUU HOBOM
0a3bl MaTepUAITLHOMN KYJIBTYPhl. XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK
pacnpocTpaHuia cBO€ BIMSIHHUE HAa BCE 00JIaCTH YEIOBEUECKOr0 CYIIECTBOBAHUS, 3a1a1a
HOBO€ BHUJICHUE MHPA, CTaja HEOThEMJIIEMBIM KOMIIOHEHTOM MUPOBOM KYJBTYPHI,
HEOOXOJIMMBIM YCJIOBHUEM JKU3HU OOIIECTBA: 3HAHUE XUMHH CITY>KUT OCHOBOM JIJIs
(dhopMUpOBaHUSI MUPOBO33PEHUS YEIOBEKA, €T0 MPEACTABICHUN O MaTepUaILHOM
€AMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH MPEICTABICHUS O
B3aUMOTPEBPAILECHUAX YHEPTUU U 00 IBOJIOIMHU BEIIECTB B MIPUPO/IC; COBPEMEHHAS XUMUS
HalpaBJieHa Ha penieHue T100ambHbIX MPOOJIeM YCTOMYUBOTO Pa3BUTHSI YEJIOBEYECTBA —
CBIPbEBOM, YIHEPTETUUECKOM, MUIIIEBOM U HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIeM
3/[paBOOXpaHeHus. B yCclIoBUsSX BO3pacTaroIiero 3Ha4YeHus] XUMHUH B >KM3HU OOIIECTBA
CYILIECTBEHHO MOBBICHJIACH POJIb XUMUYECKOT0 00pa3oBanus. B mane conuanu3ainumu OHO
SBJISIETCS] OJTHUM U3 YCIOBHUM (POPMUPOBAHUS UHTEIUICKTA JIMYHOCTH U TAPMOHUYHOTO €€
pa3Butusi. COBpEMEHHOMY YE€JIOBEKY XUMUUECKUE 3HAHUS HEOOXOAUMBI JIJIS
MPUOOPETEHUS OOIIEKYJIBTYPHOTO YPOBHS, MMO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COIIMyME U OTBETCTBEHHO y4acCTBOBATh B MHOTOOOPa3HOM KU3HU 00IIeCTBA, IJIs
OCO3HaHUS BaXKHOCTH Pa3yMHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U 3JOPOBBIO APYTHUX, K
OKpYXarIIEH MPUPOTHON CpeNie, I TPAMOTHOTO MOBEJACHHUS MTPU UCTI0JIb30BAHUN
Pa3IMYHBIX MAaTEPUAIIOB U XUMUYECKUX BEUIECTB B MOBCEIHEBHOM KU3HU. XUMHYECKOE
o0pa3oBaHKE B OCHOBHOM IIKOJIE SIBJISIETCS 0A30BBIM IO OTHOIIIEHUIO K CUCTEME OOIIETO
XUMHUYECKOTO 00pa3oBaHuUs.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWUS»

K HampaBnieHnto mepBOCTENEHHON 3HAYMMOCTH MPU Peash3aIiii 00pa30BaTeIbHBIX
byHKIMIA peameTa « XUMHUS TPAAUIIMOHHO OTHOCAT (POpMUPOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON
NEATEIbHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. 3agaya
MpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbBI XUMHYECKUX 3HAHUN — Ba)KHEHTITNX
(baKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX TTOJIOKEHHH, TOCTYITHBIX 0000IIIeHU
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MHUPOBO33PEHYECKOTO XapaKTepa, s3blKa HAYKH, 3HAHUN O HAYYHBIX METO/AX U3YUECHUS
BEIIIECTB U XUMUYECKUX PEAKIIHii, a Takke B POPMUPOBAHUU U PA3BUTUU YMEHUHN U
CIIOCOOOB JICSITEIBHOCTH, CBA3aHHBIX C TUTAHUPOBAHUEM, HAOIIOACHUEM U TIPOBEICHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM MPaBUII 0€30MacHOTO OOpaIeHHs ¢
BEIIIECTBAMHM B MIOBCETHEBHOM KU3HH. Hapsmy ¢ 3TUM 1ienu u3y4eHus npeaMera B
MporpamMMe YyTOYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX TPHUOPUTETOB B CUCTEME
OCHOBHOTO 00111eT0 00pa3oBanusi. CeromHs B 00pa3oBaHUU 0CO00 3HAUMMON MTPU3HAETCS
HaIpPaBJICHHOCTb 00YYEHUs HA PA3BUTHUE U CAMOPA3BUTHE JTUYHOCTH, GOpMHUpPOBAHUE €€
UHTEJIEKTa U 00111el KyabTypbl. OOy4eHHEe YMEHUIO YUYUTHCS U MPOJIOKATh CBOE
00pa3oBaHME CAMOCTOSITEILHO CTAHOBUTCS OJAHOU M3 BaXKHEHIINX (QYHKIIMN y4EeOHBIX
npeaMeToB. B ¢Bsi3u ¢ 3TUM NP U3yYEHUHU MPEMETA B OCHOBHOM IIKOJIE IOMUHHUPYIOIIEe
3HauY€HUE MPUOOPENH TaKue 1eNH, KaK: (popMUpOBaHUE UHTEIIEKTYaIbHO Pa3BUTON
JUYHOCTH, TOTOBOM K caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY
NPUHATHUIO PEIICHUM, CTIOCOOHOM aganTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM
’KU3HM, HAIPABJIEHHOCTh OOYYCHHS HA CHCTEMATHIECKOE MPUOOIIEHNE yIaluXcsl K
CaMOCTOSTEIILHON TT03HABATEILHOM NEeITeIbHOCTH, HAYYHBIM METOIaM TTO3HAHUS,
(hopMUPYIOITUM MOTUBAIIMIO U Pa3BUTHE CIOCOOHOCTEM K XMMUU; 00ECIIEUEHUE YCIOBUM,
CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYAIOIITUMUCS OTbITa PA3HOOOPA3HOU JIEATEIBHOCTH,
MMO3HAHUS U CAMOITO3HAHUS, KITFOUECBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHITHH ), UMEFOIIIHX
YHUBEPCAITHHOE 3HAYCHHE JIJIS PA3IMYHBIX BUJIOB JEATSILHOCTH; (POPMUpPOBAHUE YMECHHMA
OOBSCHSTH U OIIEHUBATD SBJICHHS OKPYKAIOIIEro MUpa Ha OCHOBAHUU 3HAHUH U OIbITA,
MOJIYYSHHBIX TIPU U3YUYECHUU XUMUU; (HOPMHUPOBAHKE Y OOYUAIOIINXCS TYMAaHUCTUICCKUX
OTHOUIECHUH, MTOHUMAaHUS [ICHHOCTU XUMUYECKUX 3HAHUM JJIS1 BEIPAOOTKH HKOJIOTUUYECKU
11€JIECO00PA3HOTO MOBEACHUS B OBITY U TPYJIOBOM €SI TEIBHOCTH B LIESX COXPAHCHUS
CBOETO 3/I0POBbs M OKPY>KAIOIIEH MPUPOTHON CPEeibl; Pa3BUTHE MOTUBALIMU K O0yUEHHUIO,
CIIOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUS
00I11e4YeI0BEYECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MTPOPIIIS U
HaIPaBJICHHOCTH JaIbHEHIIIETO O0yYCHHUS.

MECTO YYEBHOI'O IPEJIMETA «XUMUS» B YHEBHOM IIJIAHE

KonmuecTBO yacoB B HeAeO: 8 Kilacc — 24aca, 9 kiaacc— 2 yaca. KoandecTBo 4acoB B TOI:
8 xacc — 68 gacos, 9 ki1acc — 68 yacon



1.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA
«XUMMUs1» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yyeHne XMMUM B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHKEHHE 00YYarOIUMHUCS
JIMYHOCTHBIX, MeTaNpeAMEeTHbIX U MPeJAMETHBIX PE3yJbTaTOB OCBOCHHS Y4EOHOTO
IpeaMeTa.

1.JInyHOCTHBIE pe3yJIbTAThI
OTpaxaroT chOPMUPOBAHHOCTD, B TOM UHCJIE B YACTHU:

IIaTproTHY€CKOr0 BOCIIUTAHUA

1) LEHHOCTHOrO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJIENI0, TOHUMAHUS 3HAUCHUS XUMHYECKON HAYKU B JKM3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOU MH(OpMaLUE O NEPETOBBIX
JNOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW XMMHH, 3AMHTEPECOBAHHO- CTH B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

I'pakaaHCKOro BOCIIMTAHUSA

2) npeACTaBICHUS O COIMATBHBIX HOPMaxX U MPaBUIIAX MEAKIMUYHOCTHBIX OTHOIIIEHUH B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Yy4eOHO-
HCCJIEI0BATEIILCKOW, TBOPUECKON U IPYTUX BUIAX JIEATEIBHOCTH; TOTOBHOCTH K
Pa3HOO00Opa3HOW COBMECTHOM ESITEIIBHOCTH TIPU BBHIMOTHEHUHN YU4E€OHBIX, TO3HABATEIbHBIX
3aJiay, BBIMOJHEHUU XUMUYECKUX IKCTIEPUMEHTOB, CO3/IaHUN YU€OHBIX MPOEKTOB,
CTPEMJICHUS K B3aMMOTIOHMMAHUIO ¥ B3aUMOIIOMOIIIH B MPOIIECCE ITOU yueOHOM
JNEATEIbHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH C
MO3UIIUY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIICICTBUM
MOCTYIIKOB;

[{eHHOCTH HAYYHOTO NO3HAHMS

3) MUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE U XMMUYECKOU peaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U COCTABIISIIOIIMX OCHOBY
JUTSI TOHWMAaHUSI CYIITHOCTH HaYYHOUM KapTUHBI MUPa; MPeICTaBIeHNH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IIPUPObI, B3aUMOCBA3AX YEJIOBEKA C PUPOIHOU CPEAO, O
POJIM XMMHH B IMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeNbHBIX MOTUBOB, HAIIPABJICHHBIX Ha MOJYYE€HUE HOBBIX 3HAHUM 110 XUMUHU,
HEOOXOIUMBIX ISl OOBSICHEHUS HaOJI01aeMBbIX MPOIECCOB U SBICHUM;

5) no3HaBaTenbHON, MHPOPMALIMOHHON U YNTATEIBCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSATENbHON pabOThl C yYeOHBIMH TEKCTaMU, CIIPABOYHOM JIUTEPATypOil,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU UHPOPMALMOHHBIX TEXHOJIOTUI;



6) uHTepeca K 00y4EHUIO U IO3HAHMIO, TI0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHuI0, MPOEKTHOM U UCCIIEIOBATEILCKON ACSITENFHOCTH, K OCOBHAHHOMY
BBIOOPY HAMpPaBIEHHOCTU U YPOBHS 00Y4YEHHUS B JaIbHEUIIEM;

®opMHPOBaHUS KYJIbTYPbI 310POBbSA

7) 0CO3HaHUS UEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKH Ha 3JI0POBbIN 00pa3 ®U3HU, OCO3HAHUS MTOCIEICTBUM U HETIPUSATHS BPETHBIX
NPUBBIUEK (YIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH
coOJII0/IeHU MpaBuil 0€30MaCHOCTU MTPU OOpAIllEHUH ¢ XUMUYECKUMHU BEIlleCTBAMU B OBITY
U peaNbHOM JKU3HU;

TpyaoBoro BoCiuTaHus

8) uHTepeca K NPAaKTUYECKOMY U3YUYEHHIO MPOPECCHil U TpyAa pa3aIMdHOIo poaa,
YBaXEHUE K TPYLy U pe3yJbTaTaM TPYJOBOU IEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HaHU 110 XUMHUH, OCO3HAHHOTO BbIOOpa MHANBUIYAJTbHON
TPAEKTOPHH MPOAOHKEHHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; yCIEeIIHON

PO ECCUOHATIBHOM JAESTENBHOCTU U Pa3BUTHSI HEOOXOUMBIX YMEHUIN; TOTOBHOCTh
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

IKOJIOTHYECKOr0 BOCIIMTAHUS

9) sKoJIOTHYECKH 11€J1eCO00Pa3HOro OTHOIIEHHUS K IPUPOAE KaK UCTOUYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBaHUs, TIOHUMAaHUsI LIEHHOCTH 3/10pOBOTO M 0€3011aCHOTO
oOpa3a JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PHU3HUECKOMY U
MICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUS IEHHOCTU COOIIOICHUS ITPaBUII O€30I1aCHOTO
MOBE/ICHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYallUsIX, YTPOKAIOLIUX 3I0POBbIO U
JKU3HU JIIOIEH;

10) cnocoGHOCTH IPUMEHATH 3HAHUS, TOJIy4aeMbl€ MTPU U3YUEHUU XUMUH, ISl pelICHUs
3a/1a4, CBSI3AHHBIX C OKPYKAIOLIEW NPUPOJHON CPENOM, MMOBBIIIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPbl, OCO3HAHUS TJI0OATIBHOTO XapaKTepa 3KOJIOTHUECKUX MPoOIemM
Y IIyTeH UX pelIeHusl MOCPEACTBOM METOJOB XUMHUH;

11) 3K0JI0rMYecKOro MbILIEHUS, YMEHHUS PyKOBOACTBOBATHCS UM B [TO3HABATENIBHOM,
KOMMYHUKATUBHOM M COLMAJIbLHON ITPAKTHKE.

2.MeTtanpeaMeTHbIE pe3yJIbTaThI
B cocTaBe meranpenMeTHBIX pe3yIbTaTOB BbIACIAIOT 3HAUYUMbIE 1J11 (YOPMUPOBAHUS
MHUPOBO33peHUs OOLIeHAYYHbIE IOHATHUS (3aKOH, TEOPHsI, IPUHIIMIL, TUIIOTE3a, (akKT,
CUCTEMA, IPOLECC, IKCIIEPUMEHT U JIP.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEeIMETOB (POPMUPOBATH
MpeJICTaBICHHE O 1IEJIOCTHOM HayYHON KapTUHE MUPA, U YHUBEPCAJIbHbBIE YUeOHbIe
nencTBUA (M03HABATENbHbIE, KOMMYHUKATUBHbIE, PETYJISATUBHBIE), KOTOPbHIE
o0ecreynBaroT (GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOATEIbHOMY IJIAHUPOBAHUIO U
OCYUIECTBJICHUIO YU€OHOH esITeIbHOCTU. MeTanpeaMeTHbIE pe3ybTaThl OCBOCHUS
00pa3oBaTeNbHOI NPOrpaMMBbl IO XUMHUH OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
IT03HABATEJIbHBIMU JIECTBUAMU, B TOM YHUCIIE:



ba3oBbIMH JIOTHYECKMMU JeiICTBUAMU

1) ymeHueM ucnosib30BaTh NPUEMBI JJOTUYECKOTO MBIIIEHUS [TIPU OCBOCHUH 3HAHMI:
PAaCKpBIBaTh CMBICII XUMUYECKUX MOHATHI (BBIAEIATh UX XapaKTEPHbIEC IPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C APYTUMHU MMOHATHSIMHU ), UCIIOIb30BATh MOHATHUS IS
O0OBACHEHHSI OTAENIbHBIX (PAKTOB U SIBJICHUI; BBIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKALNN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKUUi; yCTaHABIUBATh
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXAY 0ObEKTaMU U3YUEHHUS; CTPOUTH JJOTUYECKUE
paccyxJieHus (MHIyKTUBHBIE, I€TyKTUBHbIE, TI0 AHAJIOTUH ); I€1aTh BHIBOJIbI U
3aKJIFOYCHUS;

2) yMEHUEM MIPUMEHSTH B MPOIIECCE MO3HAHUS OHATHS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CAMBOJIIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKkas popMyia U ypaBHEHUE XUMUYECKOU
peaKIMKi — NP pPelIeHnH y4eOHO-TI03HABATEIbHBIX 3a/1a4; C YYETOM 3THX MOJIEIbHBIX
MIPEICTABICHUI BBISABIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKU U3YYaeMBbIX
00BEKTOB — XMMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIINi; BBISBIATH 00IIME
3aKOHOMEPHOCTH, IPUYUHHO-CJICICTBEHHBIE CBSA3H U MPOTUBOPEYUS B U3y4aEMBbIX
MpolIeccax U SIBJICHUSX; PeAiaraTb KPUTEPUHU ISl BBISIBJICHUS 3THX 3aKOHOMEPHOCTEN U
MIPOTUBOPEYMIL; CAMOCTOATENLHO BRIOUPATh CIIOCOO pellieHrs yueOHOM 3a1aun
(cpaBHMBATh HECKOJIBKO BAPUAHTOB PEILIEHUs, BEHIOMPATh HanboJiee MOAXOASAIIMNMN C yYYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB);

ba3oBbIMH Hcc/Ie10BaTEILCKUMU 1eHCTBUSAMU

3) yMeHHEM UCIIOJIb30BaTh OCTABIECHHBIE BOPOCH! B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a
TaK)K€ B Ka4YeCTBE OCHOBBI AJIs1 ((OPMUPOBAHMSI TUTIOTE3bI MO IPOBEPKE NPABUILHOCTU
BBICKA3BIBAEMBIX CYKJICHUN;

4) npuoOpeTeHue OMbITA M0 MJIAHUPOBAHUIO, OPTaHU3AIMH U IPOBEJICHUIO YUEHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HA0JI0IaTh 33 XOJ0M IIPOLEcca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATH €0 Pe3yJIbTaT, GOPMYIUPOBATH 0OOOLIEHUS U BBIBOABI IO pe3yJIbTaTaM
MPOBEAEHHOIO ONBITA, UCCIAEAOBAHMS, COCTABIIATH OTYET O MPOJEIAHHONW padboTe;
Paboroii ¢ undopmanmen
5) ymeHueM BbIOMpaTh, aHATM3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO PA3THYHBIX
BUJIOB U (hOpM MpEICTaBICHUS, OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-
MOMYJISipHAs IUTEPaTypa XUMUYECKOTO COIEPKaHUs, CIIPAaBOYHbIE TOCOOUS, pECYPChI
WHuTepHeTa); KpUTUYECKU OLIEHWBATH IPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;
6) yMEHHEM IPUMEHSITh pa3jIMyHble METO/bI U 3aPOChl IPU MOUCKE U OTOOpE
nH($OpPMaLlMU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX AJIs1 BBIMOJIHEHHS YU€OHBIX U
MO03HABATENbHBIX 33/1a4 ONPEeIeIEHHOTO TUIA; MPUOOPETEHUE OMbITa B 00J1aCTH
HCIIOJIb30BaHUsl HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI, OBJIa/ICHNE KYJIbTYpPOH
AKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHbBIX MOMCKOBBIX CUCTEM; CAMOCTOSITEIbHO BHIOMPATh
ONTUMAaJbHYIO (popMy IpecTaBiIeHHsI UH(POPMALMK U WILTIOCTPUPOBATH peliaeMbie
3a/1ayu HECJIOKHBIMHU CXEMaMHU, TuarpaMMamu, IpyruMu (popmamu rpaduku u ux
KOMOMHAIIUSIMU;

7) yMEHUEM UCIIOJIb30BaTh U aHAIIM3UPOBATH B MPOIECCE YUEOHOU U HCCIeq0BaTENbCKOU
NEeSATENBHOCTH UH(POPMAIUIO O BIUSHUU MTPOMBIIUIEHHOCTH, CEIbCKOTO X035ICTBA U
TPAHCIOPTa HA COCTOSHUE OKPYKAIOILIEH IPUPOTHON CPEIbI;

YHuBepcaJbHbBIMU KOMMYHUKATUBHBIMH /1€/iCTBUSIMH
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8) yMeHueM 3a7aBaTh BOIIPOCHI (B XO/€ AUAJIOra U/WIN AUCKYCCUN) 110 CYLIECTBY
oOcy>kaaemMoii TeMbl, GOPMYIUPOBATH CBOU MPEJIOKEHHUS OTHOCUTEIBHO BBIOTHEHHUS
MPEUTOKEHHON 3a]1a4u;

9) mpruoOpeTeHue OMbITa NPE3EHTALMN PE3YJIbTaTOB BBIIOJHEHUS XUMUYECKOTO
JKCIIepUMEHTa (J1abopaTOPHOTO OMBITA, TAOOPATOPHOU PAOOTHI MO UCCIIEOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

10) 3anHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH ITO3HABATEIBHON U
HCCIIEZIOBATENBCKOM 1€ATEIBHOCTHU MPU PEIICHUN BO3HUKAIOLIUX MTPOOJIEM HA OCHOBE
yuéTa OOIIMX MHTEPECOB U COTIaCOBAHUS MO3ULUI (00CYX/1€HUs, 0OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBbD?Y, KOOPAUHALMS COBMECTHBIX JEHCTBUM, ONPEIAECICHUE KPUTEPUEB 110
OLIEHKE KauecTBa BBINOJIHEHHON paboThI U 1p.);

YHuBepcaJbHbIMHU PEryJsiTUBHBIMH 1eHICTBUSIMH

11) ymeHuem caMOCTOSITEILHO ONPEAEIIATh LENH AeTENbHOCTH, IIJIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTb, BEIOUpaTh Hanboee 3pPeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEJIbHBIX 337a4, CAMOCTOSITEIBHO COCTABJISITh MJIM KOPPEKTUPOBATh
MIPEUIOKEHHBIM AITOPUTM JIEMCTBUN MPH BBINOJHEHUH 3aJaHUN C YYETOM ITOIYYEHHUS
HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTAX — BEILECTBAX U PEAKIUAX; OLICHUBATh
COOTBETCTBHE MOJYYEHHOTO PE3YJIbTATa 3asBJICHHON LIEIIH;

12) ymeHreM UCOb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUHU
3aJlaHuM.

3.IlpeaMeTHbBIE Pe3yJbTATHI

8 KIIACC
1) packpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUNA: aTOM, MOJIEKYJla, XUMUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS U HEOAHOPOIHAS ),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAs U MOJIEKYJIIpHAs: Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIpHAsI Macca, MacCoBas JOJIsl XUMHUUECKOTO JIEMEHTA B COCTMHEHNH,
MOJISIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, AJICKTPOOTPUIIATEILHOCTD, CTEIICHb
OKHUCJICHUSI, XUMUYECKasl peaKius, KiacCuuKaius peakiuii: peakiiuy COeTUHEHUS,
peaKIuy pa3ioKeHUs, pEaKIuy 3aMeIIeHUs, PEaKIIuu 00MEeHa, HK30- U SHJI0TEPMUUYECKUE
peakiuu; TerioBor 3O PEeKT peakiuu; siAPO aToMa, AIEKTPOHHBIN CJIOW aToMa, aTOMHAs
opOuTanb, paanyc aToMa, XMMU4YeCcKasi CBsI3b, MOJISIPHAS U HETOJIsIpHask KOBaJICHTHAs
CBsI3b, MIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MAacCOBas J0JIs BEIIECTBA
(TporeHTHAsE KOHIIEHTPAIUs1) B PaCTBOPE;
2) WILTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHH (cM. 1. 1) 1
MIPUMEHATH T MOHITUSA [PU OMMCAHUU BEIIECTB U UX IIPEBPALLCHUN;
3) UCIoNb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsi COCTaBJICHHS ()OPMYIT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINM;
4) onpenensiTh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX; CTEIIEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIJICKHOCTh BEIIECTB K
onpeaenéHHOMY KIIAcCy COeIMHEHUI 10 (opMyIiaM; BU XUMUYECKOW CBSI3U
(KoBaJICHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTMHEHUSX;
5) packpbiBaTh cMbich [lepuoanueckoro 3akona J1. 1. MenaeneeBa: 1eMOHCTPpUPOBATH
MMOHUMAaHHE NIEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX
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noJjioxkeHus B lleproanueckoit cucreMe; 3aKOHOB COXPAHEHUSI MAcChl BELIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHS, 3aKOHAa ABOraJpo; ONKUCHIBATH U
XapakTepu30BaTh Ta0MMuHy0 Qopmy [leproauueckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB:
pasnuyaTh NOHATHS «TJIaBHas noarpymmna (A-rpynna)» u «nobdounas noarpynna (b-
rpymma)», Majabie U O0JbIINE IePUO/Ibl; COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B
tabnuie «Ilepuonnueckas cucrtema xumuueckux 3nemeHnToB . . MenaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB U
3apsj siipa, 001ee YnCiI0 AIEKTPOHOB U PACIPEICICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

6) KIacCUPUIMPOBATh XUMUYECKUE DJIEMEHTBI; HEOPIraHUUYECKHE BELIECTBA; XUMUYECKHUE
peakuuu (10 YKUCIy U COCTaBY YYaCTBYIOLIUX B PEAKLUU BEIIECTB, IO TEIJIOBOMY

dbdexry);

7) xapakTepu30BaTh (OMUCHIBATH) O0IIME XMMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, MOJTBEP/1asl ONKMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHUIM
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHH;

8) IpOrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO COCTAaBa;
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUA B PA3IMYHBIX YCIOBHSIX;

9) BEIYHCIIATH OTHOCHTEIIBHYIO MOJICKYJIIPHYIO K MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO
JOJI0 XMMHUYECKOTO dJIEMEHTA 10 (GopMyJie COSTUHEHHSI; MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE; MPOBOJAUTH PACUETHI 110 YPABHCHUIO XUMHYECKOW PEaKIINH;

10) npuMeHSITh OCHOBHBIC OTIEPALIMU MBICIIUTCIILHON JACITECIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 00001IeHre, CUCTEMATU3AIINIO, KIaCCU(PUKAIINIO, BBISIBJICHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€M — /I U3YUYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUi; ecTe-
CTBEHHO-HAY4YHbIE METO/IbI IO3HAHUS — HAOJII0ICHHE, U3MEPEHHE, MOJCIIUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

11) crnenoBaTh MpaBUIaM TOJIb30BAHUS XUMUYECKOH MMOCYI0H U J1a00paTOPHBIM
000OpyI0BaHUEM, a TAKKE MPABUIIaM OOpAIllEHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBIMIOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB IO TTOJIYICHHUIO U
COOMpPAHUIO ra3000pa3HbBIX BEUIESCTB (BOAOPOIA U KUCIOPO/Ia), TPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JIOJIEH PACTBOPEHHOTO BEUIECTBA; IIAHUPOBATH U
MIPOBOJIUTH XUMUYECKHE AKCIIEPUMEHTHI TI0 PaClIO3HABAHUIO PACTBOPOB IIEIOYCH H
KHUCJIOT C MIOMOIIBI0 UHAUKATOPOB (JTakMyc, (heHopTaienH, METUIIOPAHK U Jp.).

9 KJIACC

1) packpbIBaTh CMBICJI OCHOBHBIX XUMHUUECKHX MOHATUN: XUMUUECKHUH JIEMEHT, aToM,
MOJIEKYJIA, MOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMHAYECKas PEaKLusi, XUMUYECKas CBA3b,
TETIOBOM 3(p(PeKT peakiuu, MOJIb, MOJISIPHBIA 00BbEM, PACTBOD; DICKTPOJIUTHI,
HEAJIEKTPOJUTHI, SJEKTPOJUTUYECKAS TUCCOLMALUS, PEAKIIMA HOHHOTO OOMEHa,
KaTajn3aTop, XMMUUYECKOe paBHOBECHE, OOpaTUMBbIE U HEOOpATUMbIE PEaKluu,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTaHOBJICHHUE, AJIOTPONHUS, aM(POTEPHOCTh, XUMHUUECKas CBA3b (KOBaJIEHTHAs!, MOHHAS,
MeTaJuInuecKas ), KpucTajulnueckasl peiérka, Koppo3usi METauioB, CILJIaBbl; CKOPOCTh
XUMHUYECKOHN peakiuu, npeaenbHo qomycrumas kontentpanus (I1/IK) Bemecrtsa;
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2) WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. 1. 1) U
MIPUMEHSITH ATU MOHSATHUS MPU OMKUCAHUY BEUIECTB U X MPEBPAILICHHUII;

3) UCTIOTh30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUM;

4) onpenensiTh BAJICHTHOCTh M CTENIEHb OKUCICHUS XUMUUECKUX JJIEMEHTOB B
COEMHEHUSX PA3JIMYHOIO COCTABA; MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY Kilaccy
COEIMHEHUM 10 (OpMysIaM; BUJL XUMUIECKOU CBSI3H (KOBAJICHTHAS, MOHHAS,
METaNINYeCcKasi) B HEOPTaHMUECKUX COSAMHEHUSX; 3apsil MOHA IO XUMUYECKON (hopMy-
JIe; XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM, THUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpsiBaTh cMbIch [leproandeckoro 3akona J1. 1. MenneneeBa u 1IeMOHCTPUPOBATH
€ro MOHMMAaHUE: OMHUCHIBATh U XapaKTepU30BaTh TadnuuHyto popmy Ilepuognueckoit
CUCTEMbI XUMUYECKHX 3JIEMEHTOB: pa3iNyaTh MOHATHUS «TJIaBHas NoArpynna (A-rpyrra)
u «mobouHas noarpynna (b-rpymnma)y», Maibie 1 00abIIKE TEPUOIbl; COOTHOCUTH
0003Ha4YEHHUSA, KOTOPbIE UMEIOTCS B IEPUOANUECKOMN TaOIHIIE, C YNCTOBBIMU
XapaKTePUCTUKAMU CTPOSHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsl A/pa,
00111€€ YKCITIO JIEKTPOHOB M PACIPEICIICHUE UX T10 AIEKTPOHHBIM CJI0SIM); OOBSICHATD
001111e 3aKOHOMEPHOCTHU B U3BMEHEHUHU CBOMCTB AJIEMEHTOB U UX COSMHEHUM B IIpeenax
MaJIbIX MIEPUOJIOB U IJIaBHBIX MOATPYHI C YYETOM CTPOEHHUS UX ATOMOB; 0)
KJIacCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHThI; HEOPTaHUUYECKHE BEIIECTBA; XUMUUECKUE
peakiuu (10 YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEUIECTB, MO TETLIOBOMY

s dexTy, Mo UBMEHEHHUIO CTENEHEH OKUCICHUS XUMHUECKUX JIEMEHTOB);

7) xapakTepu30BaTh (OMUCHIBATh) OOIHE U CIIeU(UIESCKHEe XUMUYECKHEe CBOMCTBA
MIPOCTBIX U CI0KHBIX BEIIECTB, NOATBEPKAAsl OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

8) COCTaBJISATh YpaBHEHUS JICKTPOJIUTHYECKON AUCCOLUALINU KUCIIOT, IEI0Uel U COJIeH;
TMIOJIHBIE ¥ COKpPAIIEHHBIE YPABHEHUSI pEaKI[Mii HOHHOT'O 0OMEHa; YpaBHEHHUsI pPEaKIIHii,
MOATBEPKIAIONINX CYIIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXIY BEIIECTBAMU pa3Iny-
HBIX KJIACCOB;

9) packpbIBaTh CYyIIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OajiaHca 3TuX peakiuid; 10) mporHo3upoBaTh CBOMCTBA
BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX
MpEeBpaIEHUN B pa3IUYHBIX YCIOBUSX;

11) BBIYMCISATH OTHOCHTEIBHYIO MOJICKY/ISPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO
JI0JIF0 XUMHUYECKOT0 AJIeMEHTa 1o (popmyJie COeTMHEHMSI; MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpeE; MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMHUUYECKOM pEaKIINH;

12) crneaoBaTh MpaBUiiaM MOJIb30BAHUS XUMHUYECKOH MOCYI0H 1 1a00paTOPHBIM
o0opyI0BaHUEM, a TAKKE MPABUIIAM OOpAIllEHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TI0 BBIMIOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYCHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

13) mpOBOAMTH PEaKIUH, MOATBEPKAAIOIINE KAYSCTBEHHBIN CO- CTaB Pa3JIMYHBIX BEIECTB:
pacrio3HaBaTh OIMBITHBIM ITyTEM XJIOPHU- OpOMUI-, HOAUA-, KapOoHaTt-, pocdart-, cunmkat-
, CyIb(daT-, TUIAPOKCU/I-UOHBI, KATUOHBI aMMOHHS U HOHBI U3YYE€HHBIX METAJIJIOB,
MIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

14) npuMeHsITh OCHOBHBIE OTIEpPAIIUU MBICITUTEIBHOMN AESTEILHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIIeHNE, CUCTEMATU3aIINIO0, BBISBICHUE TPUYMHHO-CJICICTBEHHBIX CBsI3EH
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— N1l U3YYEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKI[Uil; ECTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJI0IEHNE, N3MEPEHNE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).

2.COAEP)KAHUE YYEBHOI'O ITPEIMETA.

8 kaacce
Paznen 1. Tema 1.IlepBoHavajibHbie XMMHUUYecKre MOHATHA. (20 yac)

[Ipenmetr xumuu. XUMHUs KaK 4acTh €CTECTBO3HAHMS. Tea, BEIecTBa U X CBOMCTBA.
Metonasl TO3HAaHWS B XHMHUHW: HaAOMIOJCHUE, H3MEpPEHHE, HJKcrnepuMeHT. [Ipuémpl
Oc301acHOM paboThI ¢ 000pyAOBaHUEM M BellecTBaMu. CTpoeHHE IIAMECHH.

Uucteie BemectBa U cMmecd. CrocoObl pa3jielieHUsi BEIIECTB: OTCTaUBaHMUE,
(unbTpoBaHNE, BBINAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. Ousnyeckue u
XUMUYECKHUE SABJICHUS. XUMHUUECKUE peakiuu. [Ipu3Haku XUMUYECKUX PEaKIUi U yCIOBUS
BO3HUKHOBEHHUS U TEUCHHS XUMHYCCKUX PEAKITHH.

ATOMBI, MOJICKYJIBI W HOHBI. BelllecTBa MOJICKYJSIPHOTO M HEMOJEKYJSPHOTO
ctpoeHus. Kpucramimdyeckne u amopdHble BemecTBa. Kpucramimdeckue peneTKu:
WOHHAsi, aTOMHAas W MOJICKYJsipHas. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THIA
KpUCTAJIMYECKON pemeTku. IIpocThie M CIOXKHBIE BEHIECTBA. XHUMHUYECKHU DSJIEMEHT.
Metamibl 1 HeMeTaulbl. ATOMHasi eauHuIla macchl. OTHOCHUTENIbHAs aTOMHAs Macca.
S3bIK XMMUH. 3HAKM XUMHUYECKHUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
Xumudeckue ¢dopmynbl. OTHOCHUTENbHAs MOJCKyIspHas Macca. KadecTBeHHBIH U
KOJIMYECTBEHHBIN COCTaB BelecTBa. Brruncnenus mo xumuyeckum dopmyiaMm. Maccopast
JI0JIsI XUMUYECKOTO 2JIEMEHTA B CJI0’KHOM BEIIIECTBE.

BanenTHocTh XuMHYECKHX 3JieMEHTOB. OrmpejeneHue BaJ€HTHOCTU AJIEMEHTOB IO
dbopmynie OuHapHbix coeauHeHul. CoCTaBlieHHE XUMHYECKUX (OpMysn OUHAPHBIX
COEJIMHEHUH MO BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIpHOE Y4Y€HHE. 3aKOH COXpaHEHHUsi Macchl BemiecTB. Ku3Hb U
nestenbHocTh M. B. JloMoHocoBa. Xumuueckue ypaBHEHUs, KOd(ppuuueHThl. Turbl
XMMHUYECKUX PEAKIUM. Y CTOBUSA U NPU3HAKHU MPOTEKAHNUS XUMHUUYECKUX PEAKIIUM.
TeMbl IPOEKTOB:

- Uto MBI 3HaeM O BellecTBe?

- BewecTBa B MOeM a0Me.

- Tena. BemectBa. CBoiicTBa

- Y IUBUTEIBHOE TEJIO U €TO CBOKMCTBA

-YAUBUTEJIBbHOE BEIIECTBO U €r0 CBOMCTBA
Tema 2,3. Kucaopoa. Boanopoxa. (8 uac)

Kucnopon- xuMuueckuid 3JIEMEHT M MNPOCTOE BemecTBO. HaxoxaeHwe B
npupoje. Ilomydenue xuciopoma B J1a0OpaTOpUHM M MPOMBIINUICHHOCTH. DU3HYECKHUE U
XUMHUYECKHE CBOMCTBA Kuciopoja. I'openne. Oxcuasnl. [Ipumenenue kuciopoaa. Kpyro-
BOPOT Kuciopoaa B mpupoae. O30H, amioTponusi Kuciopoja. Bo3nyx um ero cocras.
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3ammTa aTMOC(EpHOro BO3AyXa OT 3arpsisHeHUU. Tennosou d>¢pgexkm Xumuveckux
peaxyuii. Ilonamue 06 3K30- U IHOOMEPMUUECKUX PEeAKYUSIX.

Bopopon- xumMmudeckuil 3JIeMEeHT U IPOCTOE BelecTBO. HaxoxaeHue B mpupoe.
ITomydyeHnue Bogopo/ia B 1a00paTOPHH U MPOMBIIIICHHOCTH. DU3NYECKHE U XUMUYECKHE
CBOMCTBa Bogopoia. Bogopoa — BocctaHoBUTENL. Mepbl 6€30MacHOCTH HpH padboTe C
BoJI0posioM. [IpuMenenue Bogopoaa. KauecTBeHHbIE peaklluu Ha Ta3000pa3HbIe
BeulecTBa (KUCIOPOI, BOAOPO).

TeMbl MPOEKTOB:

«cTopust OTKPBITUS XUMUUYECKOT0 dy1eMeHTa Ne 8

“HemeTaibl BOKpPYT Hac”

“KTo Hac oTkpbLI1?”

“3aBOpaKMBAIOIIMN HEMETAJT U €r0 CBOMCTBA”

Tema 4,5.Boga.PactBopsl. (13 uac)

Bopas npupone. KpyroBopoT Bojibl B pupojie. MeToabl onpeaeaeHusl COCTaBa BObI
— aHaim3 W cuHTe3. Pu3Myeckwe CBOMCTBAa BOABl. Boma B mpupoae M crocoObl e
OYMCTKH. Adpanus BOAbl. XMMHUYECKHE CBOMCTBA BOJbl. IIpuMeHeHwe Bonbl. Boma —
pactBopuTEnb. PacTBOpuMOCTh BemecTB B Boae. Konyenmpayus pacmeopos. Mac-
COBas J0JIs1 PaCTBOPEHHOTO BEIIECTRA.

KonnuecTtBenHbie oTHomeHUs B xuMuu. KomndecTtBo BemiectBa. Mosb. MomsipHast
Macca. 3akoH ABoraapo. MosspHbiii 00bEM razoB. OTHOCUTENbHAS IJIOTHOCTH Ta30B.
OOBEMHBIC OTHOIICHUS T'a30B MPU XUMHUECKUX PEAKIIHMIX.

TeMbl IPOEKTOB:

- Boma B kocmoce.

- Boma — BemecTBo HOMEpP OJUH.

-Boga — BemiecTBO NpUBBIYHOE U HEOOBIYHOE.

- Boga — ocHoBa XU3HM.

- Bona yauBuTenbHas U yaUBIISIONIAS.

- Boma: cmepth nin xu3nHb? MccnenoBanne kauecTBa BOAbI B BOJIOEMaX U BOJOIPOBO/IE.

Tema 6. OcHOBHBIE KJIACChl HEOPTaHUYECKHUX coeauHeHun. (12 gyac)

Baxnenmme  KiacCchl  HEOPraHUYECKHUX COCIUHEHUMH. OKcunsl: COCTaB,
kinaccudukanus. OCHOBHbIC U KUCIOTHBIE OKCUbl. HOMeHKIaTypa okcuioB. Guznyeckue
Y XMMHUYECKUE CBOMCTBA, IIOJIyYCHUE U IPUMEHEHUE OKCUIOB.

I'mapokcuael. Knaccudukanus ruapokcuaoB. OcHoBanus. CocrtaB. Illénoun u
HEpacTBOpuUMbIe OCHOBaHWA. HomeHknartypa. Pu3nyeckue M XUMHUYECKHE CBOMCTBA
ocHOBaHMW. Peaknusa HeuTpanuzanuu. [lomydeHne ©W TIPUMEHEHHME OCHOBAHMM.
AMQOTEPHBIE OKCUIBI U THIPOKCHU/IBI.

Kucnotel. CocraB. Knaccupukanus. Homenknatypa. ®@usznyeckne U XUMHYECKHE
CBOMCTBA KHUCIOT. [lojlyyeHue M NMPUMEHEHUE KUCIOT. BBITECHUTEIBHBIN Pl METAJLIOB.
Nuaukatopsl. U3MeHEeHHEe OKpPACKH HHIUKATOPOB B PA3JIMUYHBIX Cpelax.

Comu. Cocra. Knaccudukarmus. Homenknarypa. dusmdeckue CBOWCTBA COJEH.
PactBopuMoOCTh cosielt B Bojie. Xumudeckue cBoicTBa coseit. CriocoObl IOTydeHUsl COTEH.
[IpumeHnenue conen.

['eHeTnueckass  CBSI3b  MEXKIY  OCHOBHBIMH  KJjacCaMHd  HEOPTraHUYECKUX
coenquHeHn./[pobrema 6e30nacHo2o UCnoIb306aHUSL BEUeCME U XUMUYECKUX PeaKyull 8
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noeceonegHou oicuznu. ToxcuuHvle, 2oproyue u 83pvloonacHvle eewjecmed. bvimosas
XUMUYECKA SPAMOMHOCHb.

TeMbl IPOEKTOB:

- JKu3Hb — B3aMOAEHCTBUE MEXKAY MOJIEKYJIAMU.

- Cka3anust 00 OTHOM BEILIECTBE.

- BemectBa B MoeM fome.

- Kucnornocte pH-cpensl 1 310poBbe UenoBEKa.

-KucnoTtHeie noxau.

- KucnoTHsI# 10Xk U €ro BIUSHUAE HA 3KOJIOTHUIO.

- Kucnots! u ménouu B ObITY.

Paznen 2. Ilepuoamyeckuii 3aKOH M NEPUHOAMYECKAS CHCTEMA XHMHYECKHX
semenToB JI. . MenaeneeBa. Ctpoenne aToma.(7 yac)

ITepBoHayvanbHBIC TOMBITKH KIACCU(PUKAIIMU XUMUYECKHX d3JieMeHTOB. IloHsTHE O
rpyImnax CXOJHBIX 3JIEMEHTOB. EcTecTBEHHbIE CEeMENCTBa IIEJIOYHBIX METAJJIOB H
rajoreHoB. biaaropoaHbie rassl.

[Tepuoanueckuii 3akon JI. M. MenneneeBa. Ilepuoandeckas cucTeMa Kak
€CTEeCTBEHHO-Hay4Has KiacCU(UKalMUs XUMHUYECKUX »dieMeHTOB. Tabmuunas ¢dopma
MPEJCTaBICHUS  KJIACCU(UKAIUM XUMHUYECKHX dJieMeHTOB. CTpyKTypa TaOJHIIbI
«Ilepuoanueckass cucreMa xumuueckux sneMeHToB JI. M. MeHnneneeBa» (KOopoTkas
dbopma): A- u b-rpynmesl, nepuoapl. U3ndeckuit CMbICI TOPSAIKOBOTO 3JIEMEHTa, HOMEpa
nepuoJia, HoMepa rpymisl (715 2IEMEHTOB A-TpyI).

Ctpoenue aToma: siipo u dJeKTpoHHas 00osouka. CocTaB aTOMHBIX si/Iep: IPOTOHBI U
HEUTpOHBI. M30TONBI. 3apsii aTOMHOTO f7Ipa, MAaCCOBOE YKCIJIO, OTHOCHUTENIbHASI aTOMHAas
Macca. CoBpeMeHHas (popMyIUPOBKA MOHATUS «XUMHUUECKUHN JIEMEHT.

DnexkTpoHHas 000JI0YKa aToMa: MOHSATHE 00 SHEPTETUUECKOM YPOBHE (2JIEKTPOHHOM
cioe), ero €MKOCTH. 3alOJIHEHUE SJIEKTPOHHBIX CIOEB y aTOMOB 3JIEMEHTOB IMEPBOTO—
TpeThero mnepuosioB. CTpoOEHUE DHEPreTUUYECKUX YPOBHEHM aToMoOB mnepBbix 20
XUMHUYECKUX DJJIEMEHTOB mnepuonuueckon cuctembl J[. M. Menaeneena.
CoBpemenHas (HOpMyJIHPOBKA MEPUOIUUECKOTO 3aKOHA. 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB aTOMOB XHMMHUYECKHX OJJIEMEHTOB U HUX COCJUHEHUN Ha OCHOBE
MMOJIO)KEHUA B nepuoaudeckou cucreme [[.M. MenneneeBa m cTpoeHus aroma.
3nauenue Ilepuonuueckoro 3akona [[. 1. Menpaeneena.

3HaueHue Mepuoauyeckoro 3akoHa. Hayunsle poctmxkenus /. M. Menneneesa:
WCIIPABJIICHUE OTHOCHUTENIBHBIX ATOMHBIX Macc, NPEACKa3aHue CYIIECTBOBAHUS
HEOTKPBITBIX 3JIEMEHTOB, MEPECTAHOBKM XWMHUYECKHUX DJIEMEHTOB B MEPUOAUYECKON
cucteme. JKuznb u aesrensHocTs [. . Menneneena.

Pa3nen 3. CTtpoeHue BemecTB. XuMuU4Yeckasi ¢Bsi3b. (8 yac)
DIEKTPOOTPULATETBHOCTh XUMUYECKUX 31€EMEHTOB. OCHOBHBIE BUJIbI XUMUUYECKOM CBSI3U:
KOBAJICHTHAsl HEMOJSIpHAs, KOBAJICHTHAs NMOJISIpHAsl, WOHHAs, MeTajuimdeckas. [lonamue
08000POOHOU C8A3UU ee BIUAHUU HA u3uyecKue ceoUCmMEa Gewecmes Hd
npumepe 600bl. Tunvl KpUCmMaiiuyeckux peuemox (AmomuHas, MoOLeKyIapHasl,
UOHHAsA, Memalludeckas). 3asucumocms Gu3udeckKux ceoucme seujecms om
MUna Kpucmaiiuieckou peulemku.

BajleHTHOCTh »JIEMEHTOB B CBeT€ JJEKTPOHHOM Teopuu. CTemneHb OKHUCIICHHUS.
[IpaBuita onpeneneHus CTENeHU OKUCIICHHS DJIEMEHTOB.
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TeMbl ITPOEKTOB:

- Buabsl xuMnueckoin CBSI3H.

- B yauBuTENTPHOM MHpE KPUCTAILIOB.
- XuMus BOKPYT Hac.

9xnace

Paznen 1. Muoroo0pasue xumuueckux peakuui. (15 gac)

Tema 1.1 Xumn4yeckue peaknmuu. 6 yac

Knaccudukanuss XuMHUYECKUX pEakIUil: peaklud COCJAUHEHHUS, Pa3JI0KCHHS,
3amelnieHns, oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENb,
BOCCTAHOBHUTEb, IPOLIECCHl OKHUCICHHMS M BOCCTaHOBJICHUA. (CTENEeHb OKHUCICHMUS.
CocraBieHue ypaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C MOMOIIBIO
METO/1a JIEKTPOHHOTO OajaHca.

TennoBbie 3)PEKTh XUMUYECKUX pEeaKIUi. DK30TEPMHUUECKUE U SHIOTEPMUUYECKUE
peakiuu. TepMoxuMUYecKre ypaBHEHU. PacuéThl 0 TEPMOXUMUYECKUM YPABHEHUSIM.

CxopocTh XUMHUYECKHX peakiui. DakTophl, BIMSIONME HA CKOPOCTh XMMHYECKHX
peakunii. [leppoHayanbHOE MPENCTABICHUE O KaTaIu3e.

O6paTtumeble peakiuu. [loHATHE 0 XMMUYECKOM PAaBHOBECHH.

Tema 1.2 XumMuuyeckne peakimu B BOAHBIX pacTBopax.9 yac

DIIeKTPOIUTHI U HEANEKTpouThl. Monbl. KaTnoHbsl u anuoHsl. I'uopamuas meopus
pacmeopos. DICKTPOIUTUUECKAsT AUCCOITUAIIUS KUCIOT, OCHOBAaHUM U cojieid. Cralbie u
CUJIbHBIE S3JIeKTpOJuThl. CTeneHb AMcCconMaliyi. Peakiuu MOHHOrO oOMeHa. Y CIIOBHS
TEUCHMS peaKIuii HOHHOTO OOMEHa JI0 KOHIIa. XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COCIWHECHUH B CBETE TMPEACTABICHUNA 00 3JICKTPOJTMTHYCCKON
JIACCOLIMALIMM U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusix. Ilonamue o zudponuse
cozei.

Pa3znen 2. MHuorooopasue Beuects. (43 yac)

Tema 2.1 Hemeraaast.5 yvac IV -VII| rpynn u ux coequHeHus

Hemeramnbl. T'anorensl. llonokeHne B NEPUOIUYECKOW CHUCTEME XHMHYECKHUX
AJIEMEHTOB, CTPOCHHE MX aToMOB. Haxoxxnenue B npupone. PU3nuecKkue U XUMHUYECKUe
CBOWCTBa rajoreHoB. (CpaBHUTENIbHAS XapaKTepUCTUKA TajnoreHoB. llomydyenue wu
IIPUMEHEHUE TajJoreHoB. Xiiop. Pu3nueckne MW XUMHUYECKHE CBOWCTBA  XJIOpa.
IIpumenenue xisopa. XmopoBojaopoa. Pusmyeckue cpoiictBa. I[lomydenue. CoinsiHas
KHUCJIO0Ta U €€ conu. KauecTBeHHas peakiusl Ha XJIOpUA-UOHbL. Pacro3HaBaHue XJIOPUJIOB,
OpOMUJIOB, HOJUIOB.

Tema 2.2 Kucaopon u cepa. 8 uac

[TonoxxeHne B MEPUOIUYECKON CHUCTEME XHMHYECKHX OJJIEMEHTOB, CTPOCHHE HX
atomoB. Cepa. Amnorponus cepbl. U3nyeckre U XUMUYECKUE CBOMCTBA. HaxoxneHue B
npupone. IIpumenenue cepoel. CepoBomopon. CepoBomoponHas KHCIOTa M €€ COJIU.
KauecTBennas peakius Ha cyabua-uonsl. Oxcua cepoi(1V). Odusznueckrue 1 XUMHUUECKHE
cBoiictBa. [Ipumenenue. CepHucras kuciora u e€ conu. KadecTBeHHas peakuus Ha
cynbdut-uonsl. Oxcup cepoi(VI). CepHas kuciaota. XuMHUECKHE CBOMCTBA pa30aBIeHHON
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U KOHIUEHTPUPOBAHHOM CepHOM KHCIOThL. KauecTBeHHas peakiusi Ha Cyib(}ar- HOHBI.
XUMHUYECKUE pEeakiud, JIeKAIlUe B OCHOBE TIOJYYCHHS CEPHOM KHUCIOTHl B
MPOMBILIJIEHHOCTH. [[pruMeHeHne CEpHOM KUCIIOTHI.

Tema 2.3 A3ot u ¢pocdop.9 uac.

[TomoxeHue B TMEPUOAMYECKOW CHCTEME XUMHUYECKHX DJIEMEHTOB, CTPOCHUE HUX
aToMOB. A30T, (U3WYECKHEe W XUMHYCCKHE CBOWCTBA, MOJYYCHHE W TIPUMCHCHHE.
KpyroBopot azora B mpupoae. AMmuak. @u3ndeckne U XMMHUYECKHE CBOMCTBA aMMHUaKa,
nosiyuenue, npuMmenenue. Conu aMMmoHus. A30THas KucloTa M €€ CBOMCTBa.
OxucnurensHble CBOMCTBA a30THOW KHUCHOTHL. [loigyyeHue a30THOM KHCIOTHI B
nabopaTopun. XUMHUYECKUE PEAKIINH, JIKAIUE B OCHOBE MOJIYYEHUSI a30THOM KUCIIOTHI B
IPOMBITIEHHOCTH. [IprMenenue a30THolM KucioThl. CoJii a30THOM KUCIIOTHI M UX MPUMeE-
HeHue. A30THBIE YAOOpEeHHUS.

®dochop. Amnorponusa dochopa. Ousnueckue u XxumMuyeckue cpoiictBa docdopa.
Oxkcun pochopa(V). Dochopnas kucnora u e€ conu. dochopusie ynoOpeHus.

Tema 2.4. Yriepoa u kpeMHuid. 8 yac.

[TomoxeHnue B TMEPUOAMUYECKOW CHCTEME XUMHUYECKHX JJIEMEHTOB, CTPOCHHE HX
aTOMOB. YTIEpPOA. Aanomponus yenepooa: aimas, 2pagum, KapoOuH, @yriepenol.
du3nvecKue U XMMHUYECKHUE CBOMCTBA yriepoaa. AjcopOuus. YrapHblil ras, CBOMCTBa U
(bu3nonornyeckoe JIeUCTBUE HA OpraHu3M. YTJIEKUCIBIM Ta3. YToJibHas KUCIIOTa U €€
comu. KadecTBeHHas peaknus Ha KapOoHAT-WOHBL. KpyroBopoT yriepoma B TpHPOJC.
Opranuueckue COeIMHEHUS yIiaepoa.

Kpemunii. Oxcun kpemuusa(1VY). KpemuwueBas kuciora u e€ conu. Cmekno.
Ilemenm.

Tema 2.5 MeTtaaJjasl M UX coeaguHeHns. 14 gac.

Mertamnbl.  [looxkeHne METAIUIOB B MNEPUOAUYECKONM CUCTEME XUMHYECKUX
3JIEMEHTOB, CTPOCHHE HX aToMOB. Merainueckass CBs3b. DHU3NYECKHE CBOMCTBA
MeTaJuIoB. Psifi akTUBHOCTH METAIUTOB (DJEKTPOXUMUUYECKUN PSIJT HAMPSDKCHUN METaslIOB).
XuMuueckre cBoWcTBa MeTauioB. OOmue crnocoObl mosydeHus: meTaioB. CruiaBbl
METaJIOB.

[llenounsie MeTasuibl. [1on0XKEHNE MIETIOYHBIX METAIIJIOB B NIEPUOJIUYECKON CUCTEME,
cTpoeHue ux aroMoB. Haxoxnenue B mpupone. @u3nyecKue U XUMHUUYECKHE CBOMCTBA
LIEJIOYHBIX METAIUIOB. [I[pMeHeHNE IEIOYHBIX METALUIOB U UX COEUHECHUMU.

[Ilenouno3emenbHble MeTaiuibl. [loJIOKEHHE IIEIOYHO3EMENBHBIX METAUIOB B
MIEPUOANYECKON CHCTEME, CTpOeHME MX aTroMoB. Haxoxnaenwe B mpupoxae. Marnuii u
KaJIbI[UH, UX BaXKHEUIINE coequHEeHUS. JKECTKOCTh BOBI U CTIOCOOBI €€ YCTpaHEHUS.

Amomunuid. [lonokeHne amOMUHHS B TEPUOJMYECKOW CHUCTEME, CTPOCHUE €ro
atromMa. Haxoxnenwe B mnpupoge. Pu3M4ecKue M XHMMHUYECKHE CBOWMCTBA aTFOMUHMSL.
[Tpumenenue amomMuHus. AMGOTEPHOCTh OKCH/IA U THAPOKCUA ATFOMUHUSL.

Kenezo. IlomoxeHnne »xeneza B TMEPUOJUYECKON CUCTEME, CTPOEHUE €ro aTroma.
Haxoxnenune B mpupone. Pusnueckue M XMMHYECKUME CBOMCTBA Kele3a. Baxneunmue
COCMHEHHUs JKejie3a: OKcHibl, Tuapokcuasl u conu xene3a(ll) wu  xenmesza(ll).
KauecTBeHnnbie peakiuu Ha noHbl Fe2+ u Fe3+.

Paznen 3. IlepBoHayanbHble CBeJIeHUSI 00 OPraHMYecKHMX BelleCTBAX.

(10 gac)
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[Ipeamer opranunyeckod xumuu. HeopraHumyeckue M OpraHuyeCcKHE COEAMHEHUSI.
VYrinepon — ocHoBa xu3HM Ha 3emiie. OCOOCHHOCTH CTPOEHHUSI aToMa yriepoja B
OpraHUYECKUX COCTUHEHUSX.

YrneBogoponsl. [IpenenbHbie (HACBIILIEHHBIE) YIIIEBOAOPOALl. MeTaH, 3TaH, MpornaH
— TPOCTEUINE MPEACTABUTEIN NPEACIbHBIX YIIIeBOIOPOA0B. CTPYKTypHBIE (HOPMYIIBI
yrieBoaopoaoB. ['omonorndeckuit psAx  OpeAeiabHBIX — YIVIEBOJAOPOAOB. ['omonoru.
du3nvecKknue U XMMUYECKUE CBOMCTBA MPENETbHBIX YIIeBOJI0pO0B. Peakinu ropenus u
3amenienus. HaxoxxneHnue B mpupo/ie mpeaenbHbIX yrieBogopoaoB. [I[puMeHenne MetaHa.

HenpenenbHble (HEHACHIIIIEHHBIE) YIIIEBOIOPObl. DTUICHOBBIA Psii HEMpPEaAeTbHbIX
yraeBoAOpoIoB. OTwieH. Du3nueckue MW XUMUYECKHE CBOMCTBa ATWiIEHA. Peakuus
npucoequHeHusa. KauecTBeHHbIE peakluMu Ha HJTWIEH. Peaknus mNoJMMEpU3alui.
[TomsTriien. [IlpuMeHeHne 3TuieHa.

AUETUNICHOBBIM  pSiZi  HEMPENENbHBIX  YIIIEBOJIOPOJOB. AmerwieH. (CBolcTBa
anetusieHa. IlpuMeHeHue arneTuieHa. McmouHuku yeneeo0opo0os. NPUpPOOHbIll 2ds,
Hegmb, y2oib.

[IpousBoansie yriaeBoaopoaoB. KpaTkuii 0030p OpraHUYECKUX COCIUHECHUI:
OJIHOATOMHbBIC CHUPTHI (METAHOJ, 3TAaHOJ), MHOTOATOMHBIE CHHUPTHI (STUJICHTIUKOJD,
TJIMIEPUH), KapOOHOBBIE KUCJIOTHI (MypaBbUHAs, YKCyCHasi aMUHOYKCYCHas KHUCJIOTa,
CTEapUHOBAsI U OJIEMHOBAS KHUCIOTHI), CI0XKHBIE 3(DUPHI, )KUPHI, YTIIEBObI (TIIOKO34,
caxapo3sa, Kpaxmarl, [IeJUII0J103a), aMUHOKHUCIIOTHI, O€JIKU. Poih O€IKOB B OpraHu3Me.

[ToHaTHE O BBICOKOMOJEKYISIPHBIX BeniecTBax. CTpykTypa MOJMMEPOB: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3aluu. [1oMM3THIIEH, MOJIUIPOIUIIEH,
MOJIMBUHWIXJIOPUI. XuUMUuueckoe 3azpsasHeHue okpyicarowert cpeovl U e20 Nocie0Cmaus.

Tunsl pacyeTHbIX 3a1a4:

1.BplunciaeHnEe MacCOBOM JOJM XUMHYECKOTO dJIeMEeHTa mo GopmMmylie
COCMHEHU . YCTaHOBIIEHUE MpOCTeiieii (hopMyIIbl BEIIECTBA [0 MACCOBBIM J0JISIM
XUMHUYECKUX JIEMEHTOB.

2.BpIiuuciieHus 0O XUMUYECKUM YpaBHEHUSIM KOJHUYECTBA, 00BbEMA, MAaCChI
BEIIECTBA MO KOJUUYECTBY, 00beMy, Macce peareHTOB UM MPOJAYKTOB PEAKI[UH.
3.PacueTr MaccoBOii 10U paCTBOPEHHOTO BEIIECTBAa B pacTBOpeE.

Tembl npakTHYecKHX padoT:

1.JlabopaTopHOe obopynoBaHue u mpueMbl oOpameHus ¢ HuM. [IpaBuna
O6e3omacHoO# paboThl B XUMHUYECKOU JabopaTopuu.
2.04uncTKa 3arpsA3HEHHONW MOBAPEHHOW COJIH.
3.Ilpu3Haku NpOTEKaHUS XUMHUUECKUX pEaKIUil.
4. TlonyuyeHHne KUCIOPOJIa U U3YUECHHUE €T0 CBOMCTB.
5.Ilonyyenue BoJopoJa U U3YYEHUE €T0 CBOUCTB.
6.1lpuroToBiI€HNE PACTBOPOB C ONMpPEIECICHHON MAaCCOBOU A0yeH
PacTBOPEHHOTO BEIIECTBA.
/.PemeHue sKCcrIepUMEHTalbHBIX 3a1a4 M0 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHECHUN.
8.Peakiiuu moHHOTO OOMEHA.
9.Kauecmeennvle peakyuu Ha UOHbL 8 pACMEOpe.
10./lonyuenue ammuaka u uzyueHue e2o c8oUCMS.
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11.1lonyuenue yenekucnoeo 2aza u usyieHue e20 C80UCMS.
12.Pemenue skcnmepuMeHTalIbHBIX 3aga49 1o TeMe «Hemeranner IV - VII

TPYII U UX COCAUHEHUN.

13.Pemenue skcniepuMEHTAIbHBIX 3aJa4 MO TeMe «MeTaJbl U uX
COCIUHECHU S

3 TEMATHYECKOE INTAHUPOBAHHUE C OIPEJEJTEHUEM OCHOBHBIX
BU/10B YYEBHOU U BOCIIUTATEJIBHOU JEATEJIBHOCTHU

MMOBAapEHHOMN COJH.
IIp. pabora

MMO3HAaBaTEIbHOU LIEIIN
CHMBOJIBI XUMHYECKUX

15

OBYUAIOIIUXCA
8 KUIIACC
OcHOBHBIE BUIBI OcHOBHBIE
KonudecTBo | yueOHOM ACATEIBHOCTH | HAMpaBICHUS
4acoB Yy BOCIIUTATEIHLHOM
Ne Paznensl, TemMbl ACATCIPHOCTH
n/m ’ Astop | PaGou
ckas | ad
porp | Mporp
aMMa | aMMa
Paszgen 1. OcuoBubie | 51 52 |JIMYHOCTHHLIE: 1.1,1.2, 1.3,
MOHATHA XUMHUH 1.MotuBanus vaydyenus (1.4,1.6, 1.7, 1.8
1. |(ypoBeHb aTOMHO- MPEIMETY XHUMHUS
MOJIEKYJISIPHBIX 2.Pa3BuBaTh 9yBCTBO
NpeACTABJICHUN) TOpPAOCTH 3a
Tewma 1. 20 |poccHiCKyIO
2. |llepBoHauanbHbIC XUMHUYECKYIO HAYKy
XUMHUYECKUE TTOHSTHSI. 3.HpaBctBeHHo-
Tema 1.1. IIpeamer - 6 [3TMYECKOE OLICHUBAHUE
xumuu IIp. pabora
Nel.JlaGopartopHoe KOMMVYHUKATUBH
o0opynoBaHue u bIE:
NpUEMBI 1. [InanupoBanue
oOpallleHus C HUM. MPaKTUYECKOMN padoTe
[IpaBuna 10 NMPEAMETY
3 O0e3omacHoOM 2.Pa3perienue
" |paboTH B KoH(]IMKTa
XUMUYECKOU 3.Ynpasnenue
nabopaTopuu. [IOBEJIEHUEM ITapTHEPa
[Ip.paGoTta No2.
Ouncrka [TO3HABATEJIbHBIE:
3arpsi3HEHHOU 1.®opmupoBanue




No3 . Ilpuznaku
NPOTEKAHUS
XUMHUYECKHUX
pEeaKIuii.

Tema 1.2. CtpoeHue
atoma. CtpoeHue
BEIIECTBA.

Tema 1.3.ATOMHO-
MOJICKYJISIPHOE YUCHHE

Tema 1.4.3axou
COXpaHEHUS MACCHI
BEIIECTB.

Tema 2. Kucnopon.
Bo3nyx.
[Ip.pa6oTa Ne4
[TonyueHnue
KHCJIOpOJa U
M3YyUYEHUE €ro
CBOMCTB.

Tema 3.
Bonopona.llp.pa6oTt
a Ne5.Ilonyuenue
BOJOpPOJA U
U3Y4YEHUE €ro
CBOWCTB.

Tema 4. Bona.
PactBopsl. Ilp.
paboTta Neb
[IpurotoBueHue
pacTBOpPOB C
OonpeeIeHHOU
MacCOBOHM HoOJeH
pPacTBOPEHHOTO
BEIIECTRA.

10.

Tema
5.KonmuuecTBeHHBIE
OTHOIIIEHUS B XUMHUH.

11.

Tema 6. OcHOBHEBIC
KJ1aCCHI
HEOPTaHUYECKUX
COeIUHCHUN

12

12,

Tema 6.1.
OCHOBHBIE KJIaCCHI
HEOpPraHUYECKHUX
COCAMHEHUU

AJIIEMEHTOB
Xumuyeckue GopMyJibl
TepMuHbI

AHanu3 U CUHTE3
PEI'YJIATUBHBIE:

1 .Ilenenonaranue u
IUTAHUPOBAHUE
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[Ip. paboTa

Ne7 . PemieHue
AKCIMEPUMEHTATbHBI
X 3aj7a4 110 TeMe
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCIUHEHUN.

Tema
6.2.I'eneTnueckas
CBSI3b MEXK]Y

13. OCHOBHBIMH KJIaCCaMU
HEOPTaHUICCKUX
COEMHECHUN
Paznen 2. JIMYHOCTHBIE: 2.1,2.2,2.3, 2.4,
Iepuoanyeckni 1.®opmupoBats y 25,27,2.8
3aKOH 1 y4daluxcs yueoHo-
14, |MepHOmHIecKas MO3HABATENIbHBIN
cUCTEeMAa XUMHUYECKHX HUHTEPEC K HOBOMY
3jemenToB /1. U. y4eOHOMY MaTepuainy u
Menjeneesa. crioco0aM perieHus
Crtpoenue aToma. HOBOU 4aCTHOM 3aJa4yu
Pa3nen 3.Ctpoenne KOMMVYHUKATHUBH (3.1, 3.2, 3.3, 3.4,
BellecTBAa. bIE: 3.5,3.7,38

15.

XyuMu4eckasi CBA3b.

1. ®opmynupoBaTh
COOCTBEHHOE MHEHHE U
MO3ULHIO;
2.Y4uThIBaTh pa3HbIC
MHEHUS 1 UHTEPECHI U
00OCHOBBIBATh
COOCTBEHHYIO
NO3ULINIO;

I[TO3HABATEJIbHBIE:

1. Ucnosp30BaTh
3HAaKOBO-
CUMBOJINYECKHUE
CpEIICTBA, B TOM YHCIIE
MOJIEJIH U CXEMBI IS
pEIICHUS 3314,
PEI'VJIAITHBHBIE:
1.CamocTOSITEIILHO
aJIEKBAaTHO OLICHUBATH
PaBUILHOCTh
BBIIIOJIHEHUS IEHCTBUS
1 BHOCHUTD
HEOOXOINMBIE
KOPPEKTHUBHI B
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WCIIOJTHEHUH KaK 10
XOJly €ro peaju3alni,
TaK U B KOHIIE

JICUCTBUSL.
16. |Pe3epBHOE BpeMsi ) 0
17. |MToro 70 68
IIpakTH4yeckas 4acTh
Ne /i
Conepxanue ABTOpCKas PaGouas
nmporpamma mporpamma
1. | Ilpaktuueckue paboThI 6 6
2. | JIJabopaTopHBIE OIBITHI 11 11
3. | KontpoabHbie paboThI 4 4
9 KJIACC
OCHOBHBIE BUJIBI OCHOBHBIC
KonuyecTBo | yueOHOM AesTENBHOCTH HaIpaBJICHUS
4acoB Yy BOCIIUTATEIILHON
Ne Pas eI, TeMbI NESATEeIIbHOCTH
n/m ’ ABtop | PabGou
cKas | ad
TIPOTp | IPOTp
aMMa | aMMa
Pa3pean 1. 15 15 |KnaccudumupoBatsb 1.1,1.2,1.3,1.4,1.5,
MHuoroo0Opa3sue xuMuuyeckue peakuuu. (1.6,1.7,1.8
1 XHUMHYECKHUX [IpuBOIUTH MPUMEPHI
peaxkumii: pEaKUnu KaxKJa0ro TUIIA.
Pacnio3naBatp
Tema 1.1. - 6 OKHUCIIUTENIbHO-
Knaccupuxauus BOCCTAaHOBUTEJILHBIC
XHMHYECKHX peaKIuu
peakumii: peakuuu Onpenenste
COCMHEHHUSI, pa3- OKHCITUTEITb,
2 JOKCHUS, BOCCTAaHOBUTEb,
3aMeIICHUS, MPOIIECC OKUCIICHUS,
oOMeHa. BOCCTaHOBJICHHSI.
OKUCITUTENBHO- Habmromats u
BOCCTaHOBUTEJIbHBI OTMCBHIBATh XUMHUCCKHE
€ peakiuu.IK30- U PEAKIMU C TOMOIIBIO
SHIOTEPMUYECKUE €CTECTBEHHOTO SI3bIKa U
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peaKIuu

Tema
1.2XuMuueckne
peakuuu B
BOJHBIX
pacTBopax
[Ip.pabota Nel
Peaknun
HMOHHOTO OOMEHa.
[Ip.pa6oTa Ne2
KauecTBeHHEBIC
pPCaKIIMU HAa MOHBI
B pacTBOpE.

SI3pIKA XMMUH.
Hccenenosars ycnoBus,
BIIMSIOIINC HAa
CKOpPOCTh XUMHUYECKOU
peaKIuu.

OnuceIBaTh ycloBuUs,
BIIUSIIOIIME HA CKOPOCTh
XUMHYECKOUN peaKkinu.
[IpoBOAUTE TPYNIIOBHIE
HaOJII0/ICHUS BO BpeMs
MIPOBEICHUS
JIEMOHCTPAIIMOHHBIX
OTIBITOB.

Y4yacTBOBaTh B
COBMECTHOM
00CyXIeHUH
PE3YyIbTATOB OIBITOB.
CocTaBiiaTh
TEPMOXUMHUYECKHUE
YpaBHEHUSI peaKITuil.
BpraucisaTe TeniaoBou
s dexT peakiuu 1o ee
TEPMOXUMHUYECKOMY
YPaBHEHHUIO.
O0600m1aTh 3HaHUS O
pacTBopax

[IpoBoauTH
HaOMIOICHUS 3a
TTOBEJICHUEM BEIISCTB B
pacTBopax
PopMyIMpOBaTh
ONpEAECICHUS TOHATUI
«QIJICKTPOJIUTY,
«HEDIJIEKTPOJIUTY,
«QJICKTPOJIUTUYECKAS
JIUCCOLIMALIMS
Konkperuszuposarb
TIOHSTHUE «HUOH)
O000111aTH TOHATHE
«KATHOHY, KaHHOH)
Hccaenosath cBOMCTBaA
pacTBOPOB
AIIEKTPOJIUTOB
OnuceiBaTh CBOMCTBA
BCIICCTB

Coburonath nmpaBuiia
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TEXHUKH 0€30MaCHOCTH.
XapakTepu3oBaTh
YCJIOBUS TEUCHUS
peaKkIui B pacTBOpax
Onpenensite
BO3MO>XHOCTh
MPOTEKaHUS peaKIui
HOHHOTO 0OMeHa
[IpoBoIUTH IpyMIIOBBIE
HaOJIIOICHUS BO BpEeMsI
OTIBITOB

OO6cyKnaTh pe3ybTaThl
OOBSICHATH CYIIHOCTh
PEaAKIHNI HOHHOTO
oOMeHa

Pacno3naBaTh peakuyuun
MOHHOTO 0OMEHa
CocCTaBIITh NOHHBIE
YPaBHEHUS peaKIUn
CocrtaBnsaTh
COKpalICHHBIE HOHHBIE
YpaBHEHHUS pEaKIIHii

Paznen 2. 43 43 2.1,2.2,2.3,2.4, 25,
MHuoroo0pasue 2.7,2.8
BeIlleCTB:

Tewma 2.1. - 5 OnuceIBaTh CBOMCTBA
HemeTtaniabl BEIILIECTB B XOJ1€

(oOmas xa- JE€MOHCTPALIMOHHOTO U
paKTEepHUCTHKA 71a60paTOPHOTO

HEMETAJLJIOB 110 UX HKCIIEPUMEHTA.

MOJIOKEHUIO B CoburonaTh TEXHUKY
NEePUOANIECKON CH- 0€30MacHOCTH.

CTEME XUMHYECKUX Pacno3naBath

3JIEMEHTOB.
3aKOHOMEPHOCTH
W3MEHCHHS B TIe-
puoaax u rpymnmnax
dbusnveckux u
XUMHYECKUX
CBOMCTB IIPOCTBIX
BEIIECTB, BBICIIMX
OKCHJIOB H
KHUCIIOPOJICO-
JIepIKaIIUX KUCTIOT,
00pa30BaHHBIX
HEMETaJUIAMH

OMBITHBIM ITyTEM
COJISIHYIO KHCIIOTY U €€
COJIU, OpOMU/IBI,
MOJIU]IBI.

Hcnonp3oBaTh
NpUOOpPETEHHBIEC 3HAHUS
Y yMEHUs B
[IPAKTUYECKOU
NESATEIbHOCTH U B
MTOBCEHEBHOM KU3HHU.
Brraucasate maccoByro
JIOJIFO PACTBOPEHHOTO
BEILIECTBA B PACTBOPE.
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BTOPOTO U TPETHETO
MEepUOIOB.
["amorenn!

Tema 2.2. Kucmopon
u cepa

XapakTepu3oBaTh
anemeHThl |VA rpyrimsl
Ha OCHOBE UX
TIOJIOKEHHUS B
MIEPUOINYECKON
cucreme J1.1.
Menneneena. 1
O0COOCHHOCTEMH
CTPOCHHUS UX aTOMOB.
OOBACHATH
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
IVA rpynnel no
nepuoay u B A
rpynmnax.
XapakTepu30BaTh
aJJIOTPOIIHIO
KHCJIOPOJIa U CEPhI KaK
OJIHY U3 MMPUYUH
MHOT000pa3us
BEIIIECTB.

OnuceIBaTh CBOMCTBA
BEIIICCTB B XOJIC
JIEMOHCTPAIIMOHHOTO U
71a00paTOPHOTO
AKCIIEPUMEHTA.
Co0mto1aTh TEXHUKY
0€30MacHOCTH.
Oka3bIBaTh NEPBYIO
MTOMOIIIb

Onpenensith
MPUHAJICKHOCTD
BEIIECTB K
OTIPENICICHHOMY KJIacCy
COECIVHEHNH.
ConocTaBisTh
CBOMCTBaA pa30aBJICHHON
Y KOHLIEHTPUPOBAHHOU
CEPHOU KUCIIOTHI.
3anuchIBaTh YpaBHEHUS
peakiuu
Pacno3naBatp
ONBITHBIM ITyTEM
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pacTBOPBI KUCIIOT,
cyabGuabl, CyabQUTHL,
Cyab(aThl.
Hcnonp3oBaTh
pUOOPETEHHBIE
3HaHUS U YMEHUS B
NpaKkTUKe. BEYuCIsaTh
10 XUMUYECKUM
yYpaBHEHHSIM Maccy,
00bEM, M KOJIMYECTBO
BeriecTBa. [ 0TOBUTH
KOMITbIOTEpHBIE
pE3eHTAIINH.

Tema 2.3.A30T u
hocdop
IIp.pa6ota Ne3
[lonyuenne
aMMHaKa u
H3y4YEHHE €TO
CBOMCTB.

XapakTepu3oBaTh
aneMeHThl V' A Tpynisl
Ha OCHOBE UX
TIOJIOKEHUS B
MEPUOIUYECKON
cucreme J1.1.
MenneneeBa u
0COOEHHOCTEM
CTPOECHUS UX aTOMOB.
OOBACHATH
3aKOHOMEPHOCTHU
W3MECHEHUS CBOMCTB
VA- rpyninsl o
nepuoay u B A
rpyImnax.
XapakTepu30oBaTh
amotponuto pochopa
KakK OJIHY U3 IIPUYUH
MHOT000pa3us
BEIIIECTB.

OnuceIBaTh CBOMCTBA
BEIIIECTB B XOJI€
JIECMOHCTPAIIMOHHOTO 1
71a00paTOPHOTO
AKCIIEPUMEHTA.
Co0to1aTh TEXHUKY
0€30IacCHOCTH.
Oxka3bIBaTh NEPBYIO
TTOMOIIIb
YcTaHaBIuBaTh
MIPUHAJIC)KHOCTD
BEIIECTB K
OMpEJICICHHOMY KJIacCy
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COEIMHECHUM.
ComnocTaBisTh
CBOICTBA pa30aBICHHOM
Y KOHILICHTPUPOBAHHOMN
A30THOM KHUCJIOTBHL.
CocTaBnsATh ypaBHEHUS
CTYIIEHYATON
JTACCOLHALINY Ha
npumepe pochopHoit
KHUCJIOTBI.

3anuchIiBaTh YpaBHEHUS
peakuuii
PacrnioznaBatp
OMBITHBIM ITyTEM
aMMHaK, PacCTBOPBI
KHUCJIOT, HUTpaT- U
dbocdart- noHbBI, HOH
aMMOHHUSI.
Hcnonb3oBaTh
pUOOpETCHHbBIE
3HAHUS U YMEHUS B
MIPAKTHKE.

Beruuciisite MmaccoByro
JIOJIEO BEILIECTBA B
pacTBope
[Tonmp30BaThHCA
uH(popmanuen u3
JPYTUX UCTOYHUKOB
JUJIS1 TIOATOTOBKHU
KpaTKUX COOOUIEHUM.
I'oToBUTH
KOMITBIOTEPHBIC
MPE3CHTAIUU.

Tema 2.4. Yraepon
Y KPEMHHI
[Ip.pabGoTa Ne4
[lonyuenune
YIJIEKHUCIIOTO ras3a u
H3Yy4YEHHE €TO
CBOMCTB.
[Ip.pa6oTa Ne5
Pemenue
AKCIIEPUMEHTAb
HBIX 3aJa4 HO
TeEME
«Hemeranmer IV -

XapakTepu3oBaTh
anemeHTsl IV A rpynmsl
Ha OCHOBE UX
TIOJIOKEHHUS B
MEPUOTUYECKOU
cucreme JI.1.
Menneneena. 1
O0COOCHHOCTEM
CTPOEHHUS UX aTOMOB.
OOBSACHATH
3aKOHOMEPHOCTH
VW3MEHEHUS CBOVICTB
IVA rpynnel no
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VII rpynn u ux
COCUHEHUMNY.

nepuony u B A
rpynmnax.
XapakTepu3oBaTh
AJUTOTPOIUIO yTIepoaa
KaK OJTHY W3 IPUYUH
MHOTr000pa3us
BEIIECTB.

OnuceIBaTh CBOMCTBA
BEILIECTB B X0OJI€
JEMOHCTPAIIMOHHOTO U
J1a60paTOPHOTO
HKCIIEPUMEHTA.
CobmogaTh TEXHUKY
0€30MacHOCTH.
Oxas3pIBaTh NEPBYIO
MTOMOIIIH

Onpenenste
MPUHAJJICKHOCTh
BEILIECTB K
OMpEICICHHOMY KJIacCy
COCMHECHUM.
ComnocTtaBisTh
CBOMCTBa OKCUJIOB
yTaepoJia U KpeMHUS
3anuceiBaTh YpaBHECHHUS
peaKunit
PacrnioznaBath
OTIBITHBIM ITyTEM
YTJIEKUCIIBIN Ta3,
KapOOHAT - MOHBI.
Hcnonb3oBaTh
pUOOPETEHHbIE
3HAHWS U YMEHUS B
IpaKkTuKe. Berancnenus
0 XUMUYECKUM
YpaBHEHUSIM MaCCHlI,
o0beMa, UJn
KOJINYECTBA OJIHOTO M3
MPOJYKTOB PEAKIIMH 110
Macce UCXOJIHOTO
BEIlIECTBA, 00bEMY UJIH
KOJINYECTBY BEIIIECTRA,
coJieprKallero
ONPENECICHHYIO JI0JTI0
IIPUMECEH.

I'oToBUTH
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KOMIIBIOTCPHBIC

MIPE3EHTAIINN.
Tema 2.5. Metaiuisl 13 OOBACHATH
[Ip.paboTa Neb6 3aBUCUMOCTh

Pemenue
AKCIEPUMEHTAIb
HBIX 3aja4 I10
TeMe «MeTalbl
H UX
COCIUHECHHU S

(bU3NYIECKUX CBOMCTB
METAJUIOB OT BHJA
XAUMHAYECKOH CBSI3U
MEX]Iy UX aTOMaMH.
HaGmronate u
OITMCHIBATH XUMHYECKHE
peakiuu. Habmonars
JIEMOHCTPUPYEMBIE U
CaMOCTOSTEIBHO
MPOBOJAUMBIE OTIBITHI.
OmnuceIBaTH CBOMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBE HaOIIOACHUH 3a
UX TIPEBpaICHUSIMH.
Jloka3bpIBaTh
aMmdoTepHbIN XapakTep
OKCHUJIOB M
TUJPOKCHUIOB
aJIIOMUHUS U JKejae3a
().

CpaBHUBATH
OTHOIIIEHUE U3YYaeMbIX
METAJIOB K BOJIE.
CpaBHUBATH
OTHOIIIEHUE TUJIPOKCHUIA
HATPUS, KaJIbIUSI U
ATFOMHHUS K pacTBOpam
KHUCJIOT U HIEJI0YECH.
Pacno3naBath
OTIBITHBIM ITyTEM
TUJPOKCHU — HOHBI
Fe(Ihu (111)
Co0mto1aTh TEXHUKY
0e30IMacCHOCTH.
OcyliecTBIsTh
peakIuu,
MOATBEPKIAIOIINE
T€HETUYECKYIO CBS3b
MEXTY
HEOpPraHUYE€CKUMU
COCIUHCHUSIMH.
3anuceIBaTh YpPaBHCHHUSI
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pEaKUUii B HOHHOM
BUJIE C YKa3aHUEM
Mepexo/1a MEKTPOHOB.
O000uIaTh 3HaHUA U
JIeTIaTh BBIBO/IBI.
IIporanosupoBatb
CBOMCTBA HEM3YUYEHHBIX
AIIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE
3HAaHUU O
MEPUOANIECKOM
3aKOHE.

Hcnons3oBatTh
NPUOOPETEHHBIEC 3HAHUS
Y YMEHUS B IPAKTHUKE.
Beruuciate no
XUMHUYECKUM
YpaBHEHUSIM MAaCCHhl,
o0BbeMa, Uin
KOJINYECTBA OJIHOTO M3
MPOAYKTOB PEAKIIMH MO
Macce UCXOIHOTO
BEIIECTBA, 00bEMY WIIH
KOJINYECTBY BEILIECTBA,
COJIEpIKaILIETO
ONPENEICHHYIO JI0I0
IIPUMECEN.
[Tonp30BaThHCA
uH(popmanuen u3
JPYTUX UCTOYHUKOB
JUJIS1 TIOATOTOBKU
KpaTKUX COOOUIEHUM.
I'oToBUTH
KOMIIbIOTEPHBIE
Mpe3eHTaluU

10

Pa3znea 3.
IlepBoHavyaJabH
ble CBeJleHUus 00
OPraHu4YecKux
BellecTBax.

10

Hcnonb3oBaTh BHYTpU-
U MEXKIPEIMETHBIC
CBSI3U.

CocTaBisaTh
MOJIEKYJISIPHBIE U
CTPYKTYpHBIEC (POPMYJIBI
YTJIEBOJIOPOJIOB.
Onpenensth
MPUHAJJIEKHOCTh
BEIIIECTBA K
ONpEeJICICHHOMY KJIacCy

3.1,3.2,3.3, 34, 3.5,
3.7, 3.8
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OpTraHUYECKUX
COCIUHCHUM.
3anuchiBaTh YpaBHEHUS
pEaKUnil 3aMENICHHS U
MPUCOETUHEHUS C
y4acTUEM
OpraHUYeCKUX BEIIECTB.
HaGmaronate
JIEMOHCTPUPYEMBIE
OIIBITHI.

OmnuceIBaTH CBOMCTBA
M3y4aeMbIX BEIIECCTB Ha
OCHOBE HaOIIOACHUH 3a
WX TIPEBPAIICHUSIMHU.
YyacTBOBaTh B
COBMECTHOM
00CyXIeHUH
PE3yIbTATOB OIBITOB.
IIpoBouTH
Ka4eCTBEHHbIC PEAKIINHT
Ha HEKOTOPBIE
OpTraHUYEeCKHUe
BCILIECTBA.
ITonw30BaThCH
uHpopmaruen u3
JPYTUX UCTOYHUKOB
JUTSL TIOATOTOBKH
KpaTKUX COOOUIEHUM.
I'oToBUTH

KOMITBIOTEPHBIE
TIPE3EHTAIINH.
11 PeszepBHOE Bpems 3 0
Hroro 70 68
IIpakTHyeckasi 4acTb
No KosmmuectBo
/o Conepxanue ABTOpCKas PaGouas
nporpamma nporpamma
. | IlpakTyeckue paboOTHI 7 6
2. | JJabopaTOpHBIE OTBITHI 12 12
3. | KoaTponbHbie pabOTHI 4 4
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Hal'lpaBJIeHI/Iﬂ BOCIIMTATEIbHOM ACeATCJIbHOCTH

['paxxnaHcKkOe BOCITUTAHUE

[TaTpuoTHyeckoe BOCIIUTAHUE

JlyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE

DCTETHYECKOE BOCIIUTAHUE

duznyeckoe BocuTanue, GOpMHUPOBAHUE KYJIBTYPBI 3I0POBBS U
SMOITMOHAIBHOTO OJIArOTOTy Y H S

TpynoBoe BocmuTaHue

ODKOJIOTHYECKOE BOCIUTAHUE

8. lleHHOCTH HAYYHOTO ITO3HAHMS

abrwnE

~N o

COI'TACOBAHO COI''TACOBAHO
[IpoTokoJt 3aceqanust METOUYECKOTO 3aMecTuTelNb IUpeKTopa 1no YP
00BbEIMHCHUS YUUTEIICH €CTECTBEHHO- Bouskosa JI. A.
HAaYYHBIX JUCIUILINH 2021r.
OoT 2021r. Ne 1,

N. B. Boponnn
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