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1. TVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS
YYEGHOTO MPEAMETA «EctectBosHanue» B OCHOBHOM LUKOJE

H3ydyenne XMMHHM B OCHOBHOH IIKOJIE HamNpaBIICHO Ha JOCTHIKCHHUE
00yYarOMUMHUCS TUMIYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOCHHSI
y4eOHOro npeamMerTa .

JIM4HOCTHBIE pe3yJbTaThbl

JIngHOCTHBIE  pe3ynbTaThl OCBOECHHUS IIPOTrpaMMbl OCHOBHOTO  OOIIEro
obpa3oBaHUs JOCTUTAIOTCA B XOJie OOydYeHUs] XHMHH B €IWHCTBE YYeOHOW U
BOCOUTATEIBHON AesATebHOCTH OpraHu3alid B COOTBETCTBUU C TPaJULIMOHHBIMU
POCCUNCKMMH  COLIMOKYJIBTYPHBIMH UM  JYXOBHO-HPAaBCTBEHHBIMU  II€HHOCTSIMH,
OPUHSATBIMH B OOIIECTBE IMpaBUJIaMU U HOPMaMH IIOBEJICHUS, U CIIOCOOCTBYIOT
mpoIleccaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLTMATIN3AIINHU O0YyJarOIIINXCH .

JIngHOCTHBIE PE3yIbTAaTHI OTPAXKAIOT C(POPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

1. I'pa’kIaHCKOTO BOCHHUTAHUS

OpPENCTABIEHUST O COLMAJIbHBIX HOpPMax W MNpaBHIAaX MEKIWYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM AEATSIBHOCTH MPHU BBIITOJIHCHUH
y4eOHBIX, IO3HABATEIbHBIX 3a4a4, BBINOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JAaHUM
Y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHHIO U B3aMMOIIOMOIIIY B MIPOLIECCE ITOM
yqe6Hoﬁ ACATCIBbHOCTH, TOTOBHOCTH OILICHUBATh cBOE INOBCACHHUEC MW IIOCTYIIKHM CBOUX
TOBapHIIE C TMO3UIHHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHUA
MOCJIEACTBUU NOCTYIKOB;

2. IlaTpmoTHYECKOIro BOCIIMTAaHHUS

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUICCKOMY U HAYYHOMY
HaCJICIUIO, TIOHUMaHUs 3HAYCHUSI XUMHUYECCKONW HAYKHU B )KU3HU COBPEMECHHOTO OOIIIECTRA,
CITOCOOHOCTH BJIAJETh JOCTOBEpHOU wWHOpMAIUE O TIEepPeHOBBIX JOCTHKEHUIX U
OTKPBITUSIX MUPOBOM M OTEUYECTBCHHON XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MHupa U OOIISCTBA;

3. lleHHOCTH HAaYYHOI'O ITO3HAHHUS

o MHUPOBO33PEHUYECKUX MPEACTABICHUIN O BEIIECTBE U XUMHUYECKON PEaKIINH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U COCTABISIIOLINX OCHOBY
I TIOHMMaHUSI CYNIHOCTH HAayYHOW KapTUHBI MHUpa; MpeAcTaBiIeHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs IPUPOABI, B3aUMOCBS351X YEJI0OBEKa C MPUPOJHON Cpesion, O
pOJIM XMMHUHU B MO3HAHUU 3THX 3aKOHOMEPHOCTEM;

. IIO3HABATEJIBHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJIy4YEHUE HOBBIX 3HAHUU
0 XUMHWH, HEOOXOIMMBIX AJI1 00OBSICHEHUs] HaOII0/1aeMBIX MPOLIECCOB U SIBIICHUIA;
o MO3HABATEIbHON W WH(POPMAIITMOHHOW KYyJIBTYpPhl, B TOM HYHCJIE HaBBIKOB

CaMOCTOATEIBHON paboThl C Y4YeOHBIMHM TEKCTaMH, CHPABOYHON JHUTEpPaTypoOM,
JOCTYITHBIMHM TEXHUYECKHUMHU CPEeACTBAMHU MH(MOPMAITMOHHBIX TEXHOJIOT UH;

. HHTEepeca K OOYyYEHHIO W MO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K CAMOOOpa30BaHUIO, UCCIEA0BATEIBCKON NESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJIIEHHOCTH U YPOBHS OOydYeHUs B TaJIbHEHIIEM;

4. dopMuUpOBaHUS KyJIbTYPHI 3J0POBBS

o OCO3HAaHUS IICHHOCTH J>XH3HU, OTBETCTBEHHOIO OTHOMICHUS K CBOEMY
3/I0POBBIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >XU3HU, OCO3HAHHUS MOCJIEIACTBUU U
HETIPUSITHST BPEOHBIX MPHUBBIYEK (YNOTPEOJICHHUS aiKOToJsl, HAPKOTHUKOB, KYpPEHH:),
HEOOXOAUMOCTH COOITIOJICHHUS TIPpaBUJI 0€301MMaCHOCTH MPU OOpallleHNHU C XUMUYECKUMHU
BEIIlECTBAMU B OBITY U peaJiIbHOU KU3HMU;

5. TpynoBOoro BOCHUTaHUS

. KOMMYHHUKATUBHOW  KOMIOETEHTHOCTH B  OOINIECTBEHHO  IIOJIC3HOM,



y4eOHO-HCCIIeOBATEIbCKOM, TBOPUECKON M APYTrUX BUIAX ACITEIBLHOCTH; HHTEpeca K
MPaKTUYECKOMY HM3YYeHUIO mpodeccuil U Tpyla pa3jIMiYHOrO pojJia, B TOM 4YHCIE Ha
OCHOBE€ NPUMCHEHHUSI MPEIMETHBIX 3HAaHWM II0 XHMHH, OCO3HAaHHOIO BbIOOpa
WHIUBUAYAIbHON TPAGKTOPHUH MPOAOJDKEHHUS OOpa3oBaHUsS C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOILIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH;

6. DKOJOrMYECKOI'0 BOCIIUTAHUSA

. 9KOJIOTHYECKH I[EJIECOOOPA3HOT0 OTHOMICHUSI K NPUPOJAE KaK HCTOUYHHUKY
J)KU3HU Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAaHMSA, MOHUMAHHUS ILEHHOCTH 3J0pPOBOTO U
Oe3omacHOro oOpa3a JKM3HH, OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY
(pru3nmyueckoMy U NICHUXUYECKOMY 340POBBIO, OCO3HAHMUS LIECHHOCTHU COOJIIOICHUs MPaBUl
0e301macHOro MOBEAEHUsI IIpu padoTe C BelecTBaMHM, a TaKXE€ B CHUTyalusXx,
YTPOXKAIIMIUX 340POBBIO U KU3HHU JIIOAEH;

. CHOCOOHOCTH MPUMEHSITh 3HaHUS, NIOJIyYaeMble IPHU U3yUYCHUN XUMUH, IS
pelieHus 3a1a4, CBSI3aHHBIX C OKPY XKAIOIIEeH MpHU- pOJHON CpelOH, NOBBIIIEHNUS YPOBHS
SKOJIOTUYECKOH KYJBTYpPbl, OCO3HaHHMs TIJI00aJIbHOIO XapaKTepa JKOJOTHYECKUX
npoOJIEM U ITyTEH UX PELIEHUs MOCPEACTBOM METOI0B XUMMUU;

. 3KOJIOTUYECKOIO  MBIIUICHUsS, YMEHHUA PYKOBOACTBOBATHCI UM B
IO3HABATEJIIbHOU, KOMMYHHUKAaTUBHON U COLMAIbHOM IIPaKTHKE.

MeTanpeleeTHLIe PE3YJIbTATHI

B cocraBe MeTamnpenMETHBIX PE3yJIbTATOB BBIICISIOT 3HA4YUMBIC IS
dbopmupoBanusi MUPOBO33peHUSI OOUICHAYYHBIC MNOHSTHS (3aKOH, TCOPHS, MPUHIIHIIL,
runore3a, GakT, CUCTeMa, IPOIECcC, IKCIEPUMEHT U JIP .), KOTOPHIE WCHOJIB3YIOTCS B
€CTECTBEHHO-HAYyYHBIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHWM W3 3THUX
npeaMeToB (POpMUPOBATh MPEICTABICHHE O LEJOCTHOW HAay4YHOW KapTUHE MHUpa, U
VHHUBEpCaJIbHbIE  y4YeOHble  neiicTBHsA  (IO3HaBaTelIbHbIE, KOMMYHHKATHBHEIE,
PETYISATUBHEIC), KOTOpBIE obecrieunBaroT dopmupoBaHUe TOTOBHOCTH K
CaMOCTOSATEIbHOMY IUIAHUPOBAHHUIO U OCYLIECTBIICHUIO YUEOHOM A€ITEIbHOCTH .

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOEHHS 00pa30BaTeIbHOUW MOPOTpaMMBI IIO
XUMHH OTPaKalOT OBJaJCHUE YHUBEPCAILHBIMH MO3HABATEIILHBIMU ACHCTBUSIMH, B TOM
qucie:

baszosvimu nocuyeckumu Oetucmeuamu.:

1) yMEHHEM HCIIOJIBL30BaTh NPHUEMBI JIOTHUYECKOTO MBIIJICHUS NPH OCBOCHHUU
3HAHUW: PacKpPBIBAaTh CMBICT XHUMHUYECKUX IOHSITHH (BBIACISITH WX XapaKTepHBIE
NPU3HAKK, YCTAHABIMBATh B3aMMOCBI3b C APYTMMH MNOHSITHSIMH), HWCHOJIB30BaTh
MOHSATHA Ui OOBSICHEHUS OTACIBbHBIX (PAKTOB M SBICHUM; BHIOMpPATh OCHOBAaHHUSA U
KpUTEpUHU I KilacCUPHUKAUM XUMHYECKHX BEIIECTB M XHUMHUYECKHUX pPEaKIUi;
YCTaHaBJIUBATH MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXK/Iy OOBEKTaMH U3yUYCHHS; CTPOUTH
JIOTUYECKUE paccyXAeHus (MHIYKTUBHBIC, JEeIyKTHUBHBIE, II0 aHAJIOTHH); JeJaTh
BBIBOJIBI U 3aKJIFOYCHUSI;

2) yMEHHEM IPUMEHSATH B IPOILECCE ITO3HAHUS CHUMBOJIMYECKHUE (3HAKOBBIC)
MOJIEIH, UCIOIb3yeMbIe B XUMUH, TPEOOpa30OBBIBATh HIMPOKO MPUMEHsIEMbIE B XUMHHU
MOJICITbHBIE TIPEJICTABIIEHUSI — XWMHWYECKHU 3HaK (CHMBOJI JJIEMEHTAa), XUMHUYECKas
dbopmynia m ypaBHEHHME XHMHYECKOW peakuWud — MOpPH pelIeHHH y4ueOHO-TI03HaBa-
TEIBHBIX 3a7ad; C Yy4YETOM OTHUX MOJEIBHBIX IIPEACTABICHUN BBISBISTH |
XapakTepu30BaTh CYIIECTBEHHbIE NPHU3HAKA H3Yy4aeMbIX OOBEKTOB — XHMHUYECKHUX
BEIIIECTB U XUMHYECKHUX PEaKIINM;

baszosvimu uccieoosamenbCcKumu Oetcmeusmu

3) yMEHHEM HCHOJIb30BaTh MOCTAaBJIEHHBIE BOMPOCHI B Ka4E€CTBE MHCTPYMEHTA
MMO3HAHMS, a TaKKE€ B Ka4eCTBE OCHOBBI s (POPMHUPOBAHUSI THIIOTE3BI MO MPOBEPKE
MPaBMIBHOCTH BHICKAa3bIBAEMBIX CYKICHUI;

4) mpuoOpeTeHWe OombITa IO TIJIAHUPOBAHUIO, OPTraHU3AallUU U IIPOBEICHUIO
YYeHHYEeCKNX OJKCIIEPUMEHTOB: yMeHHe HalbmogaTth 3a  XOJIOM  IIpoliecca,
CaMOCTOSITEIbHO TMPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIupoBaTh OOOOWICHUS U
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BBIBOJIBI IO PE3yJIbTaTaM IIPOBEAEHHOIO OIIBITA, HMCCIEIOBAHUS, COCTABISATH OTYET O
npoJieIaHHOUW padoTe;

Pabomoti ¢ ungpopmayueil

5) yMmeHueM BBIOMpaTh, aHAJIM3UPOBATH U MHTEPHPETUPOBATH WH(POPMALIUIO
pa3IMYHBIX BUJIOB W (OpPM MOpeACTaBIICHUs, ITOIy4aeMyI0 W3 pPa3HBIX HCTOYHUKOB
(HaydHO-TIOIIyJISIpHAsT JIUTEpaTypa XUMHUYECCKOTO COJEP KaHUs, CIIPAaBOYHBIE ITOCOOUS,
pecypcol UHTEpHETA);

6) yMEHHEM NPUMEHSTH PA3JIMIHBIC METOABI U 3aIPOCHI IIPHU MOUCKE U OTOOpE
HH(bOpMaHI/II/I U COOTBCTCTBYIOIIUX JAaHHBIX, HCO6XOI{I/IMI)IX AJIs1 BBIITIOJITHCHUA yLIe6HI)IX
W TO3HABaTEJBHBIX 3aJad OIPEeNeIEHHOTO THIla; NpHOOpeTeHHe OIbITa B 00JacTh
HCIIOJIB30BaHU I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHI)IX TeXHOJ’IOFHﬁ, OBJIAACHUC
KyJIBTYPOUW aKTHUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX ITOMCKOBBIX CUCTEM;

7) yMEHHEM HCHOJIb30BaTh W aHaJU3WpOBaTh B IIporecce Yy4deOHOH U
HUCCJICIOBATEIILCKON JIESITCIIPHOCTH HWHG(pOpMAUI0 O BIUSHUUA IIPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SMCTBAa U TPAHCIIOPTA Ha COCTOSTHUE OKPY>KaroIleil NpUPOIHONI Cpeabl;

Vnusepcanvrvimu KoMMyHUKAMUSHBIMU OeliCMEUAMU

8) yMeHumeM 3ajgaBaTh BOIPOCH (B XOJ€ Auaiora H/WIH JUCKYCCHH) TIO
CyIIeCcTBy OOCyXaaeMoil TeMbl, QOpPMyIHpPOBATH CBOUW IIPEIIO0KXECHHUS OTHOCHUTEIBHO
BBINIOJIHEHUSI NTPEIJIOKEHHON 3a/1a4u;

9) npuoOpereHrne  oOmbITa  NOPE3CHTAUM  PE3yJIbTaTOB  BBINOJHEHUS
XUMHUYIECCKOTO JKCHepuMeHTa (J1adopaTOpHOTO OMbBITa, JadopaTopHOU pabOTHI MO
HCCJICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO TPOEKTA);

10) 3amHTEpEeCOBaHHOCTH B COBMECTHOW CO CBEPCTHHKAMHU MO3HABATEIILHOU U
HCCJEIOBATEIILCKON JIESATEIIbHOCTH MPH PEIICHWH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yu€Ta OOUINX MHTEPECOB M COTJIAcCOBaHUS HNO3ULHN (0OCYyXIeHHUs, OOMEH MHEHUSIMU,
«MO3TOBBIE MITYPMBI» H JIP .);

Ynusepcanovnvimu pecyramusnvimu oelicmeuamu

11) yMeHHeM caMOCTOSATEIHFHO ONMPEAesTh LIEJIN AeATEIBHOCTH, INIAHUPOBATh,
OCyHIECTBIATH, KOHTPOJHUPOBATH W TPU HEOOXOAWUMOCTH KOPPEKTHPOBATH CBOIO
JIeATeIbHOCTh, BBIOMpaTh Hambosnee 3>(PPexTHBHBIC CIIOCOOBI pelIeHUs] YYEOHBIX U
MMO3HABAaTEJILHBIX 3a- /a4, KOPPEKTUPOBATH MPEAJIOKEHHBI anTrOpUTM NSUCTBHU NHpH
BBITIOJTHEHUH 3aJaHUH ¢ YIETOM NOJyYSHHUs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX —
BEIIESCTBAX U PEAKIIVSIX;

12) ymMeHHWEeM HCHOJB30BaTh M AaHAIW3WPOBATH KOHTEKCTHI, IIpe/jlaracMbie B
YCJIOBUHU 3aJaHUM.

IIpeameTHbIE pe3yabTaThI

B cocTaBe nipeAMETHBIX pe3yIbTaTOB II0 OCBOSHUIO 00513aTEJILHOTO COACPIKaAHHUSA,
YCTAaHOBJICHHOTO  JaHHOW  paboueit nporpaMmmoi, BBIJICJISIFOT: OCBOEHHBIE
00y4JaroUMUCS HayYHbIC 3HAHUS, YMECHHS U CIIOCOOBI NeHCTBUH, ClieIn(PUISCKUES st
MpeaMEeTHON 0o0acTu «XUMUS», BUIBI AEITEIbHOCTHA MO TTOJTYYSHHUIO HOBOTO 3HAHWUS,
€ro MHTepHIpeTaluH, IPeoOPa30BaAHUIO U IIPUMEHCHHUIO B PA3JIUYHBIX YUCOHBIX U HOBBIX
CUTyalUsIX .

IlpenmeTHBIE pe3yNbTaTHl TMPEACTABICHBI MO TOJaM OOYYEHHS U OTpPakaroT
c(HOpPMUPOBAHHOCTH Yy OOYYAIOIIUXCS CISAYIOIUX YMCHHUN:

5 xkmacc
Bouinycknux nayiumcsi:
e pacKpbIBaTh CMBICJ IIOHSATUM: TEJIO U BELIECTBO;
e OINMMCHIBATH CBOWMCTBA TBEPABIX, >XUAKHX, Tra3000pa3HBIX BEIISCTB, BBIICIIA UX
CYIIECTBEHHBIC TIPU3HAKH;
e XapaKTEepPHU30BaTh SIBJICHUS, MPOUCXOASIIINE C BSIIIECTBAMMU;



e pacKphIBaTh CMBICI OCHOBHBLIX XHMHWYECKUX MOHSTHH: aTOM, MOJIEKYyJa, XUMHUYECKUH
3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIISCTBO, HCMIOJB3Ysl 3HAKOBYIO CHCTEMY
XUMUWH;

e nM300pa)kaTh COCTaB NPOCTESHIINX BEMIECTB C MOMOIIBIO XUMHUYECKUX (POpMYIT;

e BBINOJHATH NPOCTECHIINIT XUMHUYECKUU YKCIIEPUMEHT;

e cobOmronate paBuiia Th mmpu paborte ¢ BemecTBaMu.

Boinycknuxk noayuum 803MONCHOCHb HAYYUMbCL!

e TPaMOTHO OOpaIaThCs C BEIISCTBAMHU B IMTOBCEIHECBHON KU3HU;

e OCO3HABAaTh HEOOXOAMMOCTH COOJIIONCHUS NPaBHJI DKOJOTHUYCCKHM O€30macHOTo
MOBEACHUS B OKpY Karolllel MPHUPOJTHOU cpene;

e MOHUMAaTh CMBICI U HEOOXOIWMOCTH COONIOJICHHUsS NpPEeANHUCAHWM, IpeajlaraeMbiX B
UHCTPYKIHAX O HUCIOJIL30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUH W JIp.;

e HCIIOJB30BaTh MPUOOPSTEHHBIC KIIIOYEBBIC KOMIIETCHTHOCTH TPU  BBIITOJHESHHUU
HUCCIIEIOBATEIILCKUX IIPOSKTOB II0 W3YYEHWUIO CBOWCTB, CIOCOOOB TOJNyYEeHHUS WU
pacrio3HaBaHUS BEIICCTB;

e pa3BHUBaTh KOMMYHHKATHBHYK KOMIETCHTHOCTh, HCIIOJB3ysl CPEIACTBA YCTHOTO U
MMICHbMEHHOTO OOIIEHUS, TIPOSBISITh TOTOBHOCTh K YBRXXSHHUIO WHOW TOYKHU 3PESHUS HPU
00OCYXKJICHUU PE3yJIbTATOB BBITTIOJTHCHHOMN pabOTHI.

6 KJacc
Bovinycknuk nayuumces:

e pacKphIBATh CMBICJ OCHOBHOT'O XHUMHUYECKOTO ITOHSITHS -BaJICHTHOCTb;

e COCTaBJSATH (DOPMYJIBI PA3HBIX KJIACCOB HEOPTaHUYSCKUX COCIUHCHUM;

e YMETh KIacCU(PUIIMPOBATh BellecTBa 1o ¢GopMyIlie;

e HCIIOJB30BaTh NPABUJIBHO B OBCETHEBHOM XU3HU CPEACTBA OBITOBOW XUMHUH;

e OPHUEHTHUPOBATHCS B DKOJOTHUYESCKHX BOIPOCAX U CTPEMHUTHCS K BEJCHUIO 3JI0POBOTO
oOpasa >KU3HHU;

e HAOJIFOATh, OMNHUCHIBATh, CPAaBHUBATh, AHAJIU3UPOBAThH, MOJICIIUPOBATH XUMHUYCCKUEC
MPOIIECCHI;

e BBINOJHATH NPOCTECHIINIT XUMHUYECKUU YKCIIEPUMEHT;

e BBIABUTaTh THMIIOTE3LI, A€J1aTh BEIBOIKI;

e coOmronath ipaBuiia Th nmpu padboTte ¢ BemecTBaMu Ha YpPOKE.

e 3HATh MEPHI NP OKa3aHUH NEPBOU IMMOMOIIH MPH OKOTaX KUCIOTaAMH, IIEI0YaMH;

e 3HATHh MEPHI 110 TYIISHHUIO OYaroB BO3TOPaHUSI.

Boinycknux noayuum 803MONCHOCMb HAYYUMBCL!

e I'PpaMOTHO OOpaIaThCs C BEIIECTBAMHU B MOBCEIHCBHOM KU3HMU;

e OCO3HABAaTh HEOOXOAMMOCTH COOJIONCHUS NPaBHJI DKOJOTHUYSCCKHM O€30macHOoTo
MOBEACHUS B OKpY Karolllel MPUPOIHOU cpene;

e MOHUMAaTh CMBICT M HEOOXOIWMOCTH COONIONCHUS NPEeANHUCAHWM, MpeajlaraeMbiX B
WHCTPYKIHUSAX MO UCIOJIL30BAHUIO JICKAPCTB, CPEJICTB OBITOBON XUMUH U JIp.;

e HCIIOJB30BaTh MNPUOOPSTEHHBIC KIIIOYEBBIC KOMIIETCHTHOCTH MPU  BBIITOJHESHHUU
HUCCIIEIOBATEIILCKUX IIPOSKTOB II0 W3YYEHWUIO CBOWCTB, CIOCOOOB TOJNyYEeHHUS WU
pacno3HaBaHUs BEIICCTB;

e pa3BHUBaTh KOMMYHHKATHBHYK KOMIETCHTHOCTh, HCIIOJB3ysl CPEIACTBA YCTHOTO U
MMMICHbMEHHOTO OOIIEHUS, TIPOSBIISITh TOTOBHOCTh K YBRXXSHHUIO WHOW TOYKHU 3PESHUS MPU
00OCYXKJICHUU PE3yJIbTATOB BBITTOJTHEHHOMN pabOTHI.

7 xmacc

Bovinycknux Hayuumcs:

e packpbeIBaTh CMBICH (PyH/IaMEHTAJIFHBIX 3aKOHOB XUMHH;

e PpacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITHI: OTHOCHTEJIFHAsI aTOMHas Macca,
OTHOCHUTENbHAsI MOJICKYyJISIpHAsi Macca, 4YHCIIO ABOrajJpo, KOJHYECTBO BEIIECTBA,
MaccoBasi JOJIsI, 00BEMHAS 10,

e TPOU3BOIAUTH PaCUEThl (PUZUIECKUX BEITUIHH IO (popMyiam;



YMETH COCTaBJIATH YPAaBHEHUS XUMHUUECKUX PeakUUil, K1accupuuupoBaTh UX;

YMETH pellaTh 3aJ1auM [0 YPAaBHEHHUIO PEaKIINU;

OPHEHTHUPOBATHCSI B IKOJIOTMYECKUX BOMNPOCAX M CTPEMHUTHCS K BEIACHHUIO 3I0POBOIO
oOpasa >KU3HHU;

OPOBOAUTH HECCJIIOKHBIC XUMHNYCCKHUC OIBIThI U Ha6J’IIOI[eHI/ISI 3a U3MEHEHUSIMU CBOMCTB
BEHIECTB B IIpPOLIECCE€ HX MNPEBPallCHHU; COOI0AAaTh NpaBuila TEXHUKHU 0€30aCHOCTH
MpY TPOBEACHUN HAOJIIOASHUH U ONBITOB;

pa3iandyaTtb OJSKCIOCPUMCHTAJIIBHO KHCJIOTBI U HIé.HO‘-II/I, IIOJIB3YACh HWHAUKATOpaMH;,
OCO3HaBaTh HEOOXOIMMOCTHb COOJIOAEHUsS Mep Oe30MacHOCTH npu oOpallleHnu C
KHUCJIOTAMH U ILIEJI0YaMHU.

Buinycknuk noayuum 603MOHNCHOCMb HAYUUMBCA:

rpaMOTHO oOpaIaThbCs C BEIIECTBAMHU B IIOBCETHEBHOM >KHU3HU;

OCO3HaBaTh HEOOXOAMMOCTb COOJIIOACHUS MpPaBHJI JKOJOTHYECKHM O€30I1acCHOIO
MOBEJICHUSI B OKpYXKarollle NPUPOJHOU cpene;

IIOHUMAaTh CMBICII H HeO6XOI{I/IMOCTI) CO6J’IIOIICHI/IH Hpe[{HHC&HHﬁ, npeajiara€MbiX B
HHCTPYKIMSX 10 UCIIOJb30BaHUIO JICKAPCTB, CPEICTB OBITOBOM XUMHUU U AP.;
HCIOJb30BaTh IPUOOPETEHHBIE KIFOYEBBIE KOMIIETEHTHOCTH IIPHU  BBIIOJHECHHUU
HWCCIEIOBATEIIBCKUX NPOEKTOB IO HM3YYCHHIO CBOWCTB, CIIOCOOOB TIONYyYEHHUS U
pacno3HaBaHUs BEILECTB;

pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIETEHTHOCTb, HCIIOJIB3Yysl CPEACTBAa YCTHOIO H
MUCHMEHHOTO OOILIEHUsI, IPOSIBIATH TOTOBHOCTh K YBa)K€HHUIO MHOW TOYKH 3PEHUS MPU
00OCYXJICHUH PEe3yJIbTATOB BBITIOJTHEHHON padOTHI.

1. COIEP)KAHME ITPOT'PAMMBI
COAEPKAHHUE MTPOI'PAMMBI
5 KJace
(1 gac B Henemo; Bcero 34 yaca)
TEMA 1
XuMus — HayKa 0 BellleCTBax M X npeBpamennsx (3 yaca)

IIpupona xuBas U HexuBas. YenoBEK — 4acTb IPUPOABI. POJIb XMMUU KaK UHTETPUPYIOLIEH HAyKu
€CTECTBEHHOI'0 LHUKIA. BnusHue uenoBeka Ha mnpupony. HeoOXxoouMocTe W3ydeHHS HPUPOABI U
Oepe)XHOTO OTHOIIEHUS K Hei. KpaTkwe cBemeHHWs M3 HMCTOPUH Pa3sBUTHS XMMHUYECKOW HAyKH OT
OTJAEIbHBIX 3HAHUU JI0 LEICHAIPABICHHOIO U3YYECHHS BEIECTB U IIPOLIECCOB.

JemoHcTpanun

1.Konnekuun «Bonoknay, «Ilnactmaccel», « CTEKIIO M U3EMUS U3 CTEKIIay, «MeTamsl U UX CIUIaBbD».
2. OnbIT: pa3noxKeHne MalaxuTa.

3. OmBIT: TOpEHNE MarHUEBOM JIEHTHI.

4. IIpesenranus k ypoky "lIpeamer xumun. Mcropus pazsutus xumun" (L{OP).

BuneoorsiT

«Bynkany - pa3nokeHHe AUXpOMaTa aMMOHHSL.

TEMA 2

XHMHs — HayKa 3KCIIepUMeHTAJIbHAA U ...0e3o0nacHast! (4 yacoB)

[IpaBuna TexHHKH 0E30MACHOCTH B XMMHUYECKOW aboparopun. Xumudeckas mocyna. JlabopaTopHbrit
mratuB. CIUpTOBKA. DKCKYpPCHS B JIaOOPATOPHIO BOJOOUYHUCTHBIX COOPYKEHHIA.



JemoHcTpanuu

1. Habop MHTEpaKTHBHBIX TaOIHII O TEXHUKE OE30MaCHOCTH.
2. Habop mHTEpaKTHBHBIX TaOIHIL 110 Ta00PAaTOPHOMY 00OPYIOBAHHIO.

[IpakTuaeckas padora 1
[Ipasuna Th npu pabote B kabnHeTe XMMHANA. XUMHYECKas TTIOCY/Ia.
[IpakTiueckas padora 2

[Ipuémer oOpamienuns ¢ 1abopaTopHBIM 000PYAOBaHHEM (JIA0OPATOPHBIH ITATUB, CITUPTOBKA).

[Ipaktraeckas padora 3

[Ipuémer obparmenns ¢ 1abopaTopHEIM 000pymOBaHUEM (J1abOpaTOPHBIC BECHI, MPUEMBI B3BCITHBAHUS
BEIICCTB, MPUEMBI U3MEPEHUS 00beMa KUAKOCTEH ¢ MOMOIIBI0 MEPHOTO LIJIMHAPA).

OKcKypcus B 1a00paTOPUIO BOJOOYUCTHBIX COOPYKCHUIM.
TEMA 3
BemecTBa BOKpyr Teds, oriasiuuch! (7 4acoB)

XapakTepUCTUKU TOHATUH: Teno W BemlecTBO (dopma, oOveM, IBeT, 3amax). OpraHudecKkue u
HeopraHudeckre BemecTsa. TBeploe, )KuaKoe 1 ra3o00pa3Hoe coCTOSIHUS BellecTBa. UncThie BelecTBa
u cmecu. OgHOpOAHBIE M HEOAHOpOAHBIE cMecH. CrocoObl pa3leneHHs BEIECTB: OTCTAaHBaHMUE,
¢upTpOBaHME, AEUCTBHE MAarHUTOM, BBIIIAPUBAHNE, KPUCTAITU3ALMS, TUCTUIIISLIHSA.

JleMoHcTpanuu

1.  OOpa3iubl YUCTHIX BEUIECTB U CMECEH.

2. Komneknus MUHEPAIOB.

3. OnbIThI, TOATBEPKAAIOINIUE COCTAB CMECei (MTepeMelIMBaHKe ABYX PA3HBIX BEIICCTB BOJIBI U
TIepMaHTaHaTa Kalus, )KeJE3HBIX CTPYXKEK U CePhl, BOJBI U MIECKa, BOJBI U caxapa, BOJBI U
crupTa, BOABI M HE(TH.

4. HabGop uHTepakTHBHBIX Tabaui «Hucteie BemecTBa U cMecr. CriocoObl pa3ieeHusl CMecei»

5. [Ilpesenranus k ypoky «Uwucrthie BemecTBa u cMec» (LIOP).

BuneoomnsiT

1. Pa3zxeneHI/Ie CMECHU BOJIbI U paCTUTECIILHOI'O Macjia 1 BOABI OTCTAaMBaHHUEM.
2. Pa3)1€J'IeHI/Ie CMECH BOJIBI U Kpaxmajia (I)I/IHBTpOBaHI/IGM.
3. Pa3ILeJ'IeHI/IC CMECH CCPBI U KEJIC3a HeﬁCTBHCM MarbaurTa.

JlaboparopHsrii ombIT 1

PactBopenne MeHOr0 Kynopoca 1 XpoMara Kanus B BOJE.
IIpakTHyeckas padora 4

CpaBHeHHe (HU3NUECKHUX TEN, BEIIECTB 10 UX XAPAKTEPUCTHKAM.
IIpakTHyeckas padora 5

Crioco0s! pa3eneHnss HEOJHOPOTHBIX CMECEH.

IIpakTHyeckas padota 6

Crioco0s! pa3ieneHns: OMTHOPOIHBIX CMECEH.

JlomalHuii SKCIIepuMEHT.



Pemenne cuTyarioHHOM 33ja4n; CMECH Ha Halllel KyXHE M CIIOCOOBI X pa3JieieHusl.
TEMA 4
du3nyeckue U XUMHYECKHe MPOLEecChl BOKPYT HAC: MPOTHUBHUKH UM COPATHUKU? (7 yacoB)

B3auMocBs3b KHBOTO W HEXKHBOTO MHPOB, (PU3NYECKHX M XUMHUYECKHX IPOIECCOB. XUMHYECKHUEC
peaxruu. [Ipr3HaKy XUMUYECKHX peakiuii (M3MEHeHHe OKPacKH, MOsIBICHHUE 3alaxa, BhIIEIeHNE Ta3a,
BBIJICJICHUE WM TIOTJIOIICHHWE TEIUIa, BBIMAJCHUE OCalKa). YCIOBUA MPOTCKAHHWS W IIPEKpaIlCHUS
XUMHYECKUX PeaKIuil (COMPUKOCHOBEHUE BEIIECTB, PACTBOPEHUE, U3MEIbUCHHUE, JOCTYIT KUCIIOPOAa IIPU
ropeHun). MI3MeHeHus1, KOTOPbIe MPOUCXOAT C MHUIIEBBIMA IPOAYKTAMH IPHU HETIPABHIIFHOM XPaHEHHH.

JeMoHcTpanuu

1. Tlpumeps! Gpu3MUIecKUX SIBJICHUN: TIJIaBJICHUE U OTBEpACBaHNE mapaduHa.

2. Tlpumep XMMHYECKOTO SIBIICHUS: TOpEHHUE TapaduHa.

3. Ilpu3HaKM XWMHUYECKHX peaKlIHi: W3MEHEHWe IBeTa (B3aumMojelcTBue ¢eHoITalenHa H
pacTtBopa IeNouYd, oOpa3zoBaHUE ocajka (B3aHMMOJICHCTBHE MEIHOTO KYyIopoca U pacTBopa
IIEJIOYH ), BBIICTICHHE ra3a (B3aUMO/ICHCTBHE [IUHKA U PACTBOPA COJITHOW KHCIIOTHI), BBIJICIICHUE
cBeTa (TopeHue Jy4rHbI), BBIIEICHNE 3amaxa (B3anMOIeHCTBIE XJIOpHIa aMMOHHSI M pacTBOpa
IIEJIOYH ), BBIJICJIEHUE U MTOTJIONEHNE TETJIOTHI (pa3ioKeHne MepeKUcH BOA0POa B IPUCYTCTBUU
KaTajau3aropa).

4. WnaTepakTrBHOE HarsAHOE MocoOne « PU3NIECKHE U XUMUIECKHE SIBIICHHSD.

5. Ilpesenranus kK ypoky «Puznueckue u xummudeckue spieaus». (LIOP)

BuneoonsiT

1. Pasnoxenue HOpcyib(hazoa.
2. B3psbIB rpemyuero rasa.

JlaGopaTopHEIit OTBIT 2

duznyeckue sIBJICHNUA: HaKaJIMBaHUE CTEKISIHHON TPYyOKHU B IJIAMEHH TOPEJIKH.
JlaGopaTtopHEIit OBIT 3

HaxanuBanue MeHOM MPOBOJIOKH B IJIAMEHU FOPEJIKH.

IIpakTuyeckas padota 7

HccnenoBanne GU3NUECKHUX SIBICHUH.

W3meHenmne arperaTHOTO COCTOSIHUSA apaduHa U n3MeHeHHe (POpM CTEKIISTHHBIX TPYOOUeK.
IIpakTuyeckas padora 8

XHWMHUYECKHE SIBJICHUS U yCIIOBUS IPOTEKaHUs peakuuil. [Ipr3Hakyu XUMHUECKUX pEaKLui.
IIpakTHyeckas padora 9

Habmonenue 3a ropsineii cBeuoii.

JlomanHui S3KCIIEpUMEHT.

Habnronenue ycinoBuii M MPU3HAKOB MPOTEKAHUS PEAKIIUM KHCIOMOJIOYHOTO OPOIKEHHUST MOJIOKA.
TEMA 5

Yro B UMeHHU Tebe Mo-eM... (3 Jaca)

[CXD J1.1. MenneneeBa — pyHIaMEHTAIBHBIH UCTOYHHUK 3HAHUN. SI3bIK XUMUN. XUMHUECKUH 3JICMCHT.
3Haku xumudeckux 3neMeHToB. [ICXD — nctouynnk nHpOpMay 0 XUMHYECKUX dIeMeHTax. HaydHsrit
noasur [1. 1. Menpaeneesa.



JemoHcTpanuu

1. Tlepuoanyeckas cucrtema xumuueckux anementoB J[.M. Menneneesa.
2. Tabnuma «Ha3BaHus, XUMHYECKHUE CHMBOJIBI, IIPOU3HOIIIEHHE CHMBOJIOBY.
3. [Ilpesenranus K ypoxy «SI3bik xumun. CUMBOJINKA XUMHUIECKUX d7IeMeHTOBY. (LIOP)

Buneodpparment

Buneoduism «Kuzub u nestensuocts .M. Menneneesa» (LIOP)
TEMA 6

«®Du3nyeckne HEYYBCTBUTEIBLHBIE YACTHLBD) (4 Haca)

Kuprnnunku Mupo3nanus. ATOMBI 1 MOJIEKYJIbL. Molekylia — eTUHUIA BEIPAKEHHS COCTaBa BEIIECTBA.
Xumnueckas ¢popmyna. Manexc. Koaddumpment.

JleMoHCcTpauu
1. [lepuonuueckas cuctema xumuueckux snemeHToB .M. Menneneesa.
2. Mopenu MOJIeKyJI KHCIOPO/Ia, BOJbI, aMMHAKA.

3. [IpesenTanus xk ypoky «Atom. Monekyna». (LIOP)

Buneodparment

Buneodumem « Kuzup u nestensaocts M.B. Jlomorocosay. (ILIOP)
IIpakTuyeckas padora 10

CocTraBneHue mapoCcTep >KHEBBIX MOJIENeH MOJIEKYJT pa3INIHbIX BEIIECTB.
JoMaiHuit SKCIepUMEHT.

[IpoekT MoneKyITBI KHCIOPOIa, BOIBI.

TEMA 7

«Be3necymasi xumus» (6 9acoB)

Xumus Ha KyxHe. [loBapenHast conb u e€ cBoiicTBa. Caxap u ero cBoiicTsa. [lone3Hsie 1 BpenHbie YepThI
comu U caxapa. Copma mumeBas. CTonoBbIi ykcyc. JlymmcTsle BellecTBa M NpUINpaBbl. JoMamiHss
anTeuyka. HeoObIYHBIC CBOWCTBA #ona, OpPHIIMAHTOBOTO 3€JICHOTO, TMEpeKHucH Bomopoma. Crapwvle
JIEKapCTBa, Kak ¢ HUMU MOCTYNHUTh. BaHHast koMHaTa: MbLIO, CTHpaIbHbIE MOpOoIKH. [TanuH «Oapaadox»:
«HasIbHasg KUCIOTa», CYNEPKIEH, CTPOUTEIbHBIE MaTEpHAIIbIL.

Hemonctpanuu

1. HccnepoBanue pU3NUECKUX CBOMCTB CTOJIOBOI'O YKCyca, BAHWIMHA, TOPYHILIBL, epIa,
(hPYKTOBBIX CCEHITHM.

2. W3ydeHue CBOUCTB Ho/1a U IEPEKUCH BOJAOPOIA.

3. IIpesenramus Kk ypoKy «XUMHS Ha KyXHe», « XUMUsI YUCTHUT, CTHPAET, youpaer», «Jlomamrass
anTeukay, «Cam cebe mactepy. (LJOP)

HpOeKTHO-I/ICCJIe)Z[OBaTeHBCKaSI JACATCIbHOCTD <<Be3necymaﬂ XHUMUS»

3aHlI/ITa CEMEHMHBIX HCCJICA0BATCIIbCKUX IMMPOCKTOB HA OCHOBEC JOMAIIHUX 3KCIICPUMCHTOB, C TEMaTUKOM
KOTOPBIX YHallIUEeCs O3HAKOMIICHBI B HAYAJIC U3YUCHUSA KypCa.

1. «lymmcTroe MbLIOY



[\

. «ByTepOpo ¢ Ho/10M, UK BCS TIPABJa O COJIHDY

. «CaMoe BKyCHOE JJaKOMCTBO HAaIllel CeMbU»

NW

. «Crnamkas XuUMHUs»

(9]

. «YHHUKaJIbHBII MUP MBI
6. «XuMus B OBITY

7. «Tax 1 6e300u1HA IEPEKUCH BOAOPOIa

6 kaacc
(1 gac B Henmemo; Bcero 34 Jaca)
IToBTOpEHNE HEKOTOPBIX BONPOCOB Kypca XUMHUHU B 5 kJacce. (1 gac)
Teno u BemecTBo. I3MeHeHNs1, MPOUCXOISIINE C BEIIECTBAMH.
TEMA 8
®opMbI CyIIECTBOBAHUS XHMHYECKOTO0 3j1eMeHTa (3 daca)
CoOosmuabie atomsl. [Ipocteie BemecTBa. Metamnsl. Hemeramnbl. CltoskHbIE BENIECTBA.
Hemoncmpayuu.
1. Kostekuus u3aenuil ¥ penpoyKIni u3eauid U3 METauioB U CIIaBOB.
2. Komneknusa «Metauibl U CIUIABBL.
3. Mogenn KpUCTANTHISCKUX PEIIEeTOK aiMasa U rpadura.
4. Komneknus «UyryHBI U CTaJIw».
5. IlpesenTanus k ypoky «IIpocThie u clio’KHBIE BemecTBay, «Metamiby, «Hemetammsn. (LIOP)
Jlabopamopnutii onvim 1
Nzydenne o0mux GU3NUECKUX CBONCTB METAJUIOB HAa PUMEPE MEAH U JKele3a, MarHusl.
Jlabopamopnutii onvim 2
Nzydenune o0mux GpU3NUECKUX CBONUCTB METAJJIOB HAa IPUMEPE CEPBHI.
Buoeoonvim

1. H3yueHnue ¢GU3HYECKUX CBOWCTB METAJIOB: arperaTHOe COCTOSHHE, 3JICKTPOIPOBOJIHOCTD,
IUIACTHYHOCTD, TEIUIONMPOBOAHOCTh, KOBKOCTD, IIBET.
2. HW3ydenne HpU3NIECKUX CBOWCTB HEMETAJUIOB: BOJIOpOa, KUCIOpoaa, pocdopa.

Ilpakmuueckaa padoma 1

Wsrorosnenne IapOCTEPKHEBBIX MO)ICJIefI IIPOCTBIX U CIIOXKHBIX BCILICCTB.
TEMA 9

OT XMMH4YeCKOro 3HaKa K XuMu4yeckoii popmyJie (9 gacon)

HNudopmanus, KOTOpyIO HECYT XUMUUYECKHE 3HAKK M XUMHUYecKasi (popMyna. XapakTeprCTHKa BeIeCTBA
o opmyne. BanenTHoCT. BaneHTHOCTH Kak CBOMCTBO aTOMOB XMMHYECKOT'O 3JIEMEHTA COEAUHSTHCS C
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OTIpe/IeTICHHBIM YUCJIOM aTOMOB JIPYTOro 3JieMeHTa. EuHIIa BaIEHTHOCTH. DJIEMEHTHI ¢ TOCTOSTHHOM U
MepeMEHHON BaleHTHOCThI0. CTpyKTypHBIe (popmynbl. bunapusie coequnenus. CocraBieHue Gopmy
TaKUX COEIMHEHUH 110 BaJEHTHOCTH DJIEMEHTOB U OIIPEJEICHUE BaJICHTHOCTH IO (opMyIIam.

Hemoncmpayuu

1. Hepno,unquKaﬂ CHUCTEMA XUMHUYCCKHUX JJICMCHTOB.

2. OOpa3ipl MPOCTHIX U CIOKHBIX BEIIECTB.

3. HHTepakTUBHBIE TAOJIHUIIHI KITPOCTHIE M CJIOKHBIE BEIIecTBay, 2DOPMYITHI BEIIECTBA,
cocTaBJicHHuEe ()OPMYJIBI [0 BAJICHTHOCTH.

Buoeogppacmenm

1. «IIpocThie U CIOKHBIE BEILIECTBAY
2. «®opmyna BEIIECTBA»
3. «CocraBienue GopMyJIbl IO BaAJICHTHOCTI

Ilpakmuueckan padoma 2

OnpeeneHre MPOCThIX M CI0XKHBIX BELIECTB 0 UX (opMyJIe.

TEMA 10

«EcTh MHOTO Ha CBeTe, YTO M He CHIJIOCH HAIIMM MyapenaM...» B. lllekcnup (18 yacos)

Knaccudukanus crnoxxHpIx Heopranmdeckux emiecTB. Okcuabl. [IpeacraBurenn okcuaoB. OxcHIbI
yraepoaa (1) u (IV), Boga, okenn xpemuus (IV): ux crpoeHue, cBOHCTBa, pOJIb B KUBOW W HEXHBOU
npupone u npumerenne. Kuciaotel. CoctaB KucioT. BaneHTHOCTS KHCTOTHOTO ocTaTka. Kimaccudukarus
KHCJIOT TI0 OCHOBHOCTH, HAJIMYMIO KHUCJIOpPOJAa B COCTaBE MOJIEKYJbl W PacTBOPUMOCTH. Talnmia
PacTBOPUMOCTH KUCIOT B Boze. VIHANKAaTOPBI N U3MEHEHUE UX OKPACKH B KUCIOTHOH cpene. Kucnots
opranudyeckue u Heopranudeckue. IIpeacraButenn kucnor. OcHoBanus. CocTaB OCHOBaHHH.
I'mopoxcorpynna u ee BaneHTHOCTb. CocraBneHue (OpMyJ OCHOBAaHMN IO BaJCHTHOCTH MeTaslia.
Knaccudukanuss ocHOBaHMI TIO TPHU3HAKY PACTBOPUMOCTH. l3MeHeHHe OKpacKu HWHIUKATopa B
mienouHoi cpene. [lpeacraBurenu ocHoBanuil. llenoun: rupoxkcupl HaTpus, Kainus U kanpuusa. Conu.
CocraB comneit. CocraBnenune dopmyn coneir. Hazpanue comeit. Kmaccudukarust coneit mo mpusHaky
pactBopumoctH. [IpencraBurenu coneit. ['anmuT u KaabIUT, UX MPHUPOIHBIE PA3HOBUIHOCTH, CTPOCHHE,
CBOICTBA U IPUMEHEHUE.

Hemoncmpayuu

1. Ilepuoauueckas cucreMa xumuueckux snemeHToB .M. Menneneena
2. Tabnuma pacTBOPUMOCTH KHCIIOT, OCHOBAHHH, COJICH.
3. HutepaktuBHble Ta0IUIB «DOPMYIIBI U Ha3BaHHSI OKCUAOB, KUCIOT, OCHOBAHUM, COJICH.

Jabopamopnuwiit onvim 3

OHpC,[[eJICHI/IC OPUHAAJIC)KHOCTH BCUICCTB K OKCUAAaM, KUCJI0TaM, OCHOBAaHHUAM, COJIAM IO UX Q)opMyﬂe.

Buoeogppacmem
1. Buneodunpm «Oxcump»
2. Buneodmibem «KucmoTen
3. Buneoduinsm «OcHOBaHUS
4. Buneodumsm «Comm» (LLOP)

Ilpakmuueckan paboma 3
Nzydenne Gpu3ndecknx CBOWCTB OKCHIOB, KUCIOT, OCHOBaHHH, COJIEH.

Ilpakmuueckan paboma 4
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JleficTBHEe MHIMKATOPOB HA PACTBOPBI IEIOYEH U KUCIIOT.

Homawnuii 3xcnepumenm

Omnpenenennie ¢ MOMOMIBIO JJAKMYCOBOW OyMaru HaTMUUs KUCIOT B MPOJYKTaX MHUTAHHUS.
TEMA 11

I[Ipupyuensl, HO onacHsl. (3 yaca)

Kucnotsl 1 ux Bo3nelcTBHE Ha OpraHu3M uenoBeka. Besmecymias cepHas Kuciaora. XHUMHUYECKOE
BO3JIEHICTBHE CEpHOW KHCIOTHI Ha METaJUIbl, HATypaJbHbIE W CHHTETUYECKHE TKaHU, OENOK M Jpyrue
OpraHuYecKue BelecTBa. Mephl mepBOi MOMOIIM MPHU MOMAAaHUN KUCIOT Ha OKPY>KAIOIIKE MPEIMETHI,
onexny, koxy. llénoun u menoueconepxamue cmecu. Kaycrnaeckas cona. Mzsects. OTOenuBaTeny.
IlemenT. Mepbl niepBOii MOMOIIM TPU MOMNAJAHUH IIEJI0YEN U IIET0UecoepKalluX cMecel Ha KOXKHbIE
MOKPOBBI M OJCKIY. SIMOBUTHIC BEIIECTBA U MPOTHUBOSAMS. Mephl HEOTIOXKHOW MOMOIIM TpH
OTpaBJIEHUSAX XUMHUKaTaMH. ['oproune u B3phIBOOIAcHbIe BerlecTBa. AlleToH. bensun. [Ipupoanslii ras.
[Tommmepubie Matepuansl. [IpenoTBparienue cay4aifHOTO BO3TOpaHUS 3THX U MOMOOHBIX MM BEIIECTB.
Mepsl 10 TylLIeHHIO oyaroB Bo3ropanus. [lepBas moMoIb Npu TEPMUYECKUX OKOTax.

Hemoncmpayuu

1.UntepaxtuBHas tabmuua Th npu paboTe ¢ Kucnoramy, 1eI049aMy, TOPIOYUMH, B3PbIBOOIIACHBIMU
BEIIECTBAMH.

2. JleficTBHe cepHOW KHUCIIOTHI U IIEIOYH Ha METAJUIbI, HAaTypaJbHbIe U CHHTETHUECKHE TKaHH, OeJOK.
Jlabopamopnutii onvim 3

Helitpann3anus KUCIOT IEI0YaMU U COOM.

Buoeogppacmem

«Mepbl IepBOH MOMOILM TIPH MOIAJJAHUN KUCJIOT Ha OKPYKAKOIIKE IPEAMETHI, ONEKAY, KOXKY. Mepbl
[IEpBOM IOMOIIY P MOMAJAAHNH IEN0YEH U IIEN0YeCOAEePKAINX CMECEH Ha KOKHBIE IOKPOBBI U
ozexay. Mepsl IO TYLIEHHIO 04aros Bo3ropanus. Ilepeas momMolp Mpu TEPMUYECKUX OKOTAX.

Buoeoonvim

1. «B3pbIB ME€TaHa B KHCIOPOIE»
2. «CaMOBOCIUIAaMEHSIOIINECS CMECH»
3. «CaMOBO3roparomuecs CMECH».

Ilpoexmmno-uccneoosamenbckas 0eamenbHOCHb
«lIpupyuenvl, Ho onacHvl)

3amuma CEMEUHBIX UCCNIe006AMEIbCKUX npoeKkmoeé Ha ocHoee 0OMaAWHUX IKCcnepumernmoes, ¢
memMamukou Komopbslx yuauiecia O3HAKOMJICHbl 6 Hauajle U3yuenun Kypca.

«Asmompancnopm u €20 eIUAHUE HA IKOIO2UIO 20P00A»
«bvimoevie omxoowvl naweit cemou»n

«Memamn 6 ycu3nu uenoeexka

1.

2.

3.

4. «Onpedenenue Humpamos 6 080ULAX»

5. «l'a3upoeka: cnaokas ompasa unu cnacenue om Hcaxicovt?)
6.

«Bpeo u nonv3a scesamensnoii pe3unKuy
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7. «AIOMUHUIL HA KyXHe: ONACHBLIL 8PA2 WU 6EPHBLIL NOMOUWHUK?»

7 kJiacce

(1 gac B Henmemto; Bcero 34 daca)

IToBTOpEHNE HEKOTOPBIX BONPOCOB Kypca XUMHH 6 KJacca. (1 yac)

Cocras BemectBa. @opmyna. Kinaccudukanmsi 1 HOMEHKIATypa CIIOKHBIX BEIICCTB.
TEMA 12

DyHAaMeHTATbHbIE 3aKOHBI XUMHH (3 Yaca)

M. B. JloMOHOCOB — ATOMHO-MOJICKYJIAPHOC Y4YCHHUC. 3aKkoH COXpaHCHHSA MacCChbl BCIICCTB. 3aKkoH
IIOCTOAHCTBA COCTaBa BCIICCTBA.

Hemoncmpayuu

OTMBIT, TOATBEPKIAIOITII 3aKOH COXPAaHEHHS MacChl BETIECTB.

Buoeoonwvim

«3aKOH COXpaHEHHUS MacChI BEIIECTB B XUMUIECKUX peaknusx (Moaens ombita M. B. Jlomonocosa)y»
TEMA 13

dusuyeckue BeINYMHbI B XuMHH. (11 gacoB)

OTHOCHUTENBHBIE aTOMHAs ¥ MOJIEKYJIIpHas Maccel. KonndecTBo BemecTBa. MossipHast Macca BeIecTBa.
UYucno ABoraapo. Uncao CTpyKTYpHBIX €JUHULL. MaccoBast 1011 XHMUYECKOTO 3JIEMEHTA B CII0KHOM
BemecTse. IlonsaTHe 0 MaccoBoil foj1€ -(W) XMMHYIECKOTO 3JIEMEHTA B CJI0KHOM BEIIECTBE U €€ PacieT
no hopmyse BemecTBa. OObeMHast 0151 KOMIIOHEHTa ra3oBoii cMecu. [lonstue 06 o6beMHo moie (¢)
KOMIIOHEHTa ra3oBoil cMecu. Pacuer oObeMa KOMIIOHEHTa ra30BOiM cMecH 0 ero 00BeMHOH 1071, U
Hao0opoT. MaccoBast 10y mpuMeceii.

Hemoncmpayus

1. Tabauia OTHOCUTEILHBIX AaTOMHBIX Macc.
2. llepuoamueckas cucremMa XxuMudeckux 3nementoB .M. Menaeneesa

Buoeogunvm

1. «MaccoBas 0715 3JIEMEHTA B BEIIECTBE»
2. «CocraB Bo3ayXxa, 00bEMHAS 1 MAacCOBas JOJIS Ta3000Pa3HBIX BEMIECTB B BO3IYyXE».

Pacuémnuie 3a0auu:

1. BblunciIeHUE OTHOCUTENBHON U MOJIEKYJISIPHOW MacChl BEIIECTB.

2. Beruncnenue MaccoBOM JOJIU aTOMOB XUMHUYECKOTO DJIEMEHTA B COCTUHEHUH.

3. DBblunciaeHue MaccoBOM JI0JIM NpUMECEH B CMECH BEIECTB

4. Beruncienue 00bEeMHOM 10K Ta3000pa3HBIX KOMIIOHEHTOB B CMECH.

5. Pacuérsl ¢ ucmonb30BaHnEeM (PU3NIECKUX BEIIMYUH «KOJINYECTBO BEIIECTBA, «MOJISIPHAS Maccay.
TEMA 14

XuMHYecKHe peaKkiun — mpoiecc 00pa3oBaHusi HOBOro BemecTBa. (10 gaco)

Xumunyeckoe ypaBHeHHe. CocraBienne ypaBHeHHH. Koaddumuent. TNl XMMUYECKUX PEAKIHil 110
YUCIy W COCTaBy HCXOAHBIX BEIIECTB W TPOAYKTOB pEaKIuH (PEeaKkIuHd COCTUHEHHS, Pa3JIOKEHUS,
3aMeIleHus, 00MEHa).

13



JdemMoHcTpanun

WHnTepakTuBHBIE TAOIUIIBI « XUMUYECKOE YpaBHEHHE», « TUITbI XUMHUECKUX peaKIuiDy
l'openue maruus.

Paznoxenne Ouxpomara aMMOHHUS.

BzaumopeiicTBUE IMHKA C COJISTHON KHCJIOTOM.

B3anmopeiicTBre METHOTO KyIIopoca U LIENI0YH.

Al

Jlabopamopuwtii onvim 1

BzaumoaeiicTBue xese3a ¢ pacTBOPOM MEIHOI0 Kynopoca.

Buoeoonwvim
1. BsauMmojeicTBHEe oau1a KaJIus ¢ XJIOPHOUM BOAOM
2. Topenue docdopa.
3. PasnoxeHue nepekucu BOJOPOA.
4. B3saumogeiictBue xnopuaa xenesa (I11) co menouamu.

Ilpakmuueckasn paboma 1

Turmbl XUMUYECKUX peakuuid. Peakuiuu coeTMHeHus], pa3aoKeHus, 3aMeIICHUSI.
Ilpakmuueckan padoma 2

Tunbl xumudeckux peakuuid. [lonydyenue cynbdara meau (11) peaknueit ooOMeHa.
Homamnuii 3xcnepumenm

Peakuuu Bokpyr Hac: rameHue coJbl YKCyCHOM KHCIOTOM, OUUCTKA OT PyKaBUMHbI METAIITMYECKUX
W3IE€IUI B YKCYCHOM KHUCIIOTE.

TEMA 15
XHMHUYeCKOe YpaBHEHHE — MATEMATHYECKOE BhIpaskeHHe XUMHYECKO#l peaKium.
(6 gacoB)

Ousngeckuil cMBICT Kod(QPHUIEeHTa B XUMAIECKOM ypaBHEHHU. MOJBHON COOTHOIIIEHHE BEIIECTB B
XUMHYECKOM peaKkuunu. BrruucneHus mo XuMHYECKUM YpaBHCHUAM KOJINYECTBA BEIIECTBA, €CJIN U3BECTHO
KOJIMYECTBO BEIIECTBA OJHOTO M3 BCTYMUBIIAX BEIIECTB FJIM MPOAYKTa peakmuu. Pacu€r macchl
HCXOJHOTO BEUIECTBA MM MPOIYKTa PEaKIiy, €ClIi U3BECTHA Macca MJIM KOJIMYECTBO BEIIECTBA OJTHOTO
Y3 MPOAYKTOB PEaKIUU.

Hemoncmpayuu
Tabnuna «Pa3nuuHele BemecTBa KOJINUECTBOM 1 MOIIBY
Ilpakmuueckan paboma 3

CocraBiieHue aBTOpCKOﬁ 3aga4u 1o T€ME: «BprauciaeHus 1Mo XUMHUISCKUM YpaBHCHUSAM» U e€ 3amura.

TEMA 16
IIpoexTHO-HCCIE0BATEIbCKAS AESITEIbHOCTD

«Kakue onpIThI cTABUT Hama miaaHera?» (3 Jaca)
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3aIIlI/ITa CEMEMHBIX HCCICA0BATCILCKUX MMPOCKTOB HA OCHOBC NOMAIIHUX SKCICPUMEHTOB, C HpHMCpHOﬁ
TEMAaTHKOHN KOTOPBIX yHallMUCCsd O3HAKOMIJICHBI B Ha4YaJIC U3YUCHUS KypcCa.

1. «Kpucrauibl: yiuBUTEIbHOE PAIOM
«YIuBHUTe/bHbIE CBOMCTBA BOABD)
«AKBapeJIbHbIe KPAaCKH U3 NPUPOAHBIX MATEPUATIOB)
«AHaJIU3 POAHUKOBOI BOJbD)

2.
3.
4.
5. «bbLaa 061 kU3HBL Ha 3eMile 0€3 CylIeCTBOBAHUA JKeJjie3a?»
6. «/lapsI IIpomeTes»

7.

«H3 4ero cocrout l'layTl/lHa?»
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