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Pazpnes |. [lnannpyembie pe3yibTaThl 0CBOEHNSI Y4eOHOI0 MpeAMeTa
«Mup xummun»

DAOIT OO0 pns obyuaromuxcsi ¢ 3[IP ompenenser, uro oOydaromuecs ¢
3aJIePKKOM MCUXUYECKOr0 Pa3BUTHs MOJY4YaroT 00pa30BaHHUE, COOTBETCTBYIOLIEE
10 UTOTOBBIM JOCTHXKEHHUSM K MOMEHTY 3aBEpIICHUS OOy4YCHUs, TUIAHUPYEMbIM
pe3yiapTaTaM OCHOBHOTO OOIIEro 00pa3oBaHWs HOPMATHUBHO PpPa3BUBAIOLINXCS
CBEPCTHUKOB, U B T€ K€ CpPOKH 0OydeHus (5-9 Kjacchl) Mpu CO3IaHUU YCIIOBUH,
YUUTBHIBAIOIIMX UX 0COObIe 00pa3oBaTeNbHbIE MOTPEOHOCTH.

AnanTtupoBaHHasi nporpamma (nanee [Iporpamma) mo ydueGHOMY TpenMeTry
«Mup xumMumn» 00eCIeunBacT:

- c(pOpMUPOBAHHOCTH OCHOB 1IEJIOCTHON HAYYHOU KapTUHBI MUPA;
- ¢opMHUpOBaHUE TTOHUMAHUS B3aHUMOCBS3U W B3aMMO3aBHCHUMOCTU €CTECTBEHHBIX
HayK;
- ¢(hopMHUPOBAHHOCTH MOHUMAaHUS BIUSHUS €CTECTBEHHBIX HAYK HA OKPYKAIOIIYIO
cpely, SKOHOMHUYECKYIO, TEXHOJOTHYECKYI0, COLUMAIbHYI0 M 3TUYECKYIO C(]epbl
NEeSATEIbHOCTH YEI0BEKa,;
- CO3JaHME€ YCIOBMM Uil pPa3BUTHUS  HABBIKOB  Y4YEOHOW, MPOEKTHO-
MCCIIEIOBATENbCKOM, TBOPYECKOW JEATETbHOCTH, MOTHBAIIMM OOYy4YarOIIUXCS K
CaMOpPa3BUTHIO;
- chOpPMHUPOBAHHOCTh YMEHUU aHAJIU3UPOBATh, OIICHUBATh, MPOBEPSITH Ha
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO HH(OpMAIHIO;
- c(hOpMHPOBAHHOCTh HABBIKOB 0O€30macHO pabOThl BO BpeMs MPOEKTHO-
HCCIIEI0BATENbCKON M JKCINEPUMEHTAIBHON NESATEIbHOCTH, MPU HUCIOJIb30BaHUU
71a00paTOPHOTO 00OPYIOBAHUS.

[IpenMeTHbIC pe3ynbTaThl U3ydeHUs MpeaMeTHOU obsiactu "EcTecTBeHHBIE
Hayku" BKJIIOUAIOT IIPEAMETHBIE PEe3yJIbTaThl U3yYEHUsI YUYEOHOTO IIpeaMeTa:
"Mup xumuu" - TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOEHUS Kypca XUMHHU
BKJIFOYAIOT TPeOOBaHUS K pe3yibTaTaM OCBOCHHs 0a30BOr0 Kypca:
1) chopMuUpOBaHHOCTH  CHCTEMBbI  3HaHUH 00  OOMMX  XUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX;
2) chopMHpPOBAHHOCTL YMEHHUH HCCIEAOBaTh CBOMCTBA HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaKkiuii, TPOrHO3UPOBATh BOBMOKHOCTh UX OCYIIIECTBIICHHUS;
3) BlaJieHHE YMEHHSIMHU BBIJBUIaTh TUIIOTE3bl Ha OCHOBE 3HAHUW O COCTAaBE,
CTPOCHUM BEIIECTBA M OCHOBHBIX XHMHWYECKHX 3aKOHAaX, TMPOBEPATh UX
HKCIIEPUMEHTAIILHO, (POPMYIUPYsI 1IENIb UCCIETOBAHUS;
4) BlaJeHHE METOJAaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEACHUS
XUMHUUYECKUX HKCIEPUMEHTOB C COOJIOJICHHEM IMpaBmwil Oe30macHOil paboThl ¢
BEIIECTBAMH U JAOOpPATOPHBIM 000pyAOBaHUEM; C(HOPMUPOBAHHOCTH YMEHUU
OMMCAaHMs, AHAJIM3a U OLEHKH JIOCTOBEPHOCTH TIOJyYEHHOI'O PE3YNIbTATa;
5) chopMUPOBAHHOCTh YMEHHI MPOTHO3UPOBATH, aHAIM3UPOBATh U OLICHUBATH C
MO3UIIHN IKOJIOTUYECKOU 0€e30ImacHOCTH MOCJIECTBUS OBITOBOI u
MPOU3BOJICTBEHHON JI€ATEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ MepepadoTKoOn
BEILECTB.



B cucreme ecrecTBEeHHO-HAyyHOr0 OOpa30BaHMSI XWUMHUS Kak ydeOHBIN
IpeaIMeT 3aHUMAaeT BaKHOE MECTO B IIO3HAHMM 3aKOHOB IIPUPOJIbI, (POPMUPOBAHUN
HAayYHOW KapTUHBI MHpaA, XHMHUYECKOM TIpPaMOTHOCTH, HEOOXOIUMOWU I
IOBCEIHEBHOIN JKM3HHM, HAaBBIKOB 3J0pPOBOIO M 0€30IaCHOrO ISl 4YeJOBEKa U
OKpY’Karolllel ero cpefpl o0pas3a )KM3HH, a TAaKKE B BOCIIUTAHUHU HKOJIOTMUYECKOM
KYJIBTYpbl, HOPMHUPOBAHUHN COOCTBEHHOM MO3UIUHU 10 OTHOLIEHUIO K XUMUYECKON
uH(pOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.

YcnemHocT W3y4deHHs y4eOHOro IpeiIMeTa CBsi3aHa C OBJAJCHUEM
OCHOBHBIMHU TMOHSITHSIMH XUMHH, Hay4YHbIMH (aKTamMH, 3aKOHaMH, TEOPHUSIMH,
NPUMEHEHUEM MOJIYYCHHBIX 3HAaHUU MTPU PEIIEHUN IPAKTUYECKUX 3a1a4.

N3yuyeHne XuUMHH TPEIIONaraeT IOJHOE OCBOCHHE Kypca M BKJIKOYAET
pa3BUTHE CIOCOOHOCTEH OOy4arommxcs MyTeM OCBOCHHUS OCHOB HayK,
CUCTEMATUYECKUX 3HAHUI; YMEHUE IPUMEHSATh MOJYyYECHHBIE 3HAHUS ISl PEILICHHUS
OPAKTUUECKUX M y4yeOHO-UCCIENOBATENIbCKMX  337ad B M3MEHEHHOW,
HECTaH/IapTHOM CUTYyalluH; YMEHHE CUCTEMAaTU3UpOBaTh U 00001IaTh MOTYYEHHbIE
3HaHus. M3ydeHne npeamera mo3BojsieT cPOpMUPOBATh Y 00YHAIOIIUXCS YMEHUE
aHAIM3UPOBaTh, IIPOTHO3UPOBATh W OLICHMBATh C IO3ULUHA IKOJOTMYECKOU
0€30MacCHOCTH TOCTEACTBUA OBITOBOM M NPOU3BOACTBEHHOW JIE€ATEIbHOCTH
4eJI0BEKa, CBSA3aHHOM € MOJIy4eHUEM, IPUMEHEHUEM U NepepadOTKON BELIECTB.

WN3yuyenne mnpeamera «Mup xumuu» B 4YacTd (HOPMUPOBAHUS Y
OoOy4JaromMxcss HAYyYHOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX METOOB
MO3HAHUA, & TAKXKE MPAKTUYECKOr0 NMPUMEHEHHsI HAYYHBIX 3HAHHI OCHOBAaHO Ha
MEXIPEIMETHBIX  CBSI3IX  C  NpeaMeraMd  oOJacTedl  €CTECTBEHHBIX,
MaTE€MaTUYECKUX U TYMAaHUTAPHBIX HAYyK.

Pabouass mporpamma y4yeOHOro mnpeamera «Mup XUMUK» COCTaBji€Ha Ha
OCHOBe aBTOpckoi mnporpammbl no xumuu O.C. 'abpuensiHa U MOIYJIBLHOTO
IPUHLIMIIA TIOCTPOEHUsI Y4eOHOTO Marepualia, He ONpeAessieT KOJUYECTBO YacoB
Ha HU3y4YeHHE Y4eOHOTro mpeaMeTa M KIAcChl, B KOTOPBIX HPEIMET MOKET
U3Yy4aThCsl.

Pabouast mporpamMma y4MTHIBa€T BO3MOXKHOCTBH IOJIyY€HHs 3HAHUN B TOM
YUCJIE YEPE3 NPAKTUUECKYIO ACSATENBHOCTb.

JINYHOCTHBIMM pe3yabTaTaMH HW3Yy4YeHUs npeaMera «Mup XUMHUN»
SBJIIFOTCS CIEAYIOIINE YMEHUS:

1. OCO3HaBaTh €UHCTBO U IEJIIOCTHOCTH OKPYKAIOIIETO MHPA, BO3MOKHOCTH
€ro T03HABAEMOCTH 1 OOBICHUMOCTH HAa OCHOBE JIOCTH)KCHHUH HAYKH;
2. MOCTENIEHHO BBICTPauMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE:

OCO3HaBaThb HOTp€6HOCTB H TOTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM 4YHUCIIC U B
paMKax CaMOCTOSITEIIbHOU ACATCIIBHOCTHU BHC IIKOJIBI;

3. OIICHUBATh >XU3HCHHBIC CHUTYyallMd C TOYKH 3peHHs] Oe30macHoro oobpasza
YKU3HHU U COXPAHCHUS 3I0POBBS;

4, OIICHUBATH IKOJIOTUIYECKUN PUCK B3aMMOOTHOIIICHHUH YeJIOBEKa U TIPUPOJIHI.
5. dbopMHpPOBATh IKOJOTHYECKOE MBIIIUICHUE: YMEHHUE OICHUBATh CBOIO

JEATENbHOCTh W IIOCTYIIKM JAPYTUX JIKOJEW C TOYKH 3pPECHUS COXPAHEHHS
OKPYXAIOIEH CpeIbl - rapaHTa KU3HU U OJaronoxyyus JTroei Ha 3emIie.
MeTtanpeaMeTrHe pe3yJibTaThl.



MertanpeameTHble pe3yibTaThl, BKIIOYAIOT OCBOEHHBIE OOYYAIOIIMMHCS MEX
NpeJIMETHbIE TOHATHUS W YHUBEpCaJbHble yueOHble NEHCTBUS (pETyJIATUBHbBIC,
M03HABATENIbHbIE, KOMMYHUKATHUBHbIE).
PeryasituBubie YY /|

1. VYmMmeHue camMoOCTOATEIBHO OIpPEACNATh LEeTu OOYyYeHHs, CTaBUTh H
dbopMyIMpoBaTh HOBBIE 3aJayl B yuyeOe M IO3HABATEIbHOW JESATENbHOCTH,
pa3BuUBaThb MOTHUBBI U HMHTEPECHl CBOEH IMO3HABATEIBHOU JIESITEIbHOCTH.
OO0yuaronmncs CMOXKET:

® AaHANM3MPOBAaTh  CYIIECTBYIOIIME W  IUIAHUPOBAaTH  Oynaymiue
oOpa3oBaTenbHbIC PE3YIbTATHI;

® UACHTU(PUIUPOBATH COOCTBEHHBIE MPOOJEMBI U OMNPEICNATH TIIABHYIO
npobiiemy;

® BBIJBUraTh BEPCUU pEIICHUS MPoOJieMbl, (OPMYIUPOBATH THUIIOTE3HI,
IPEIBOCXUIIATh KOHEUYHBIN PE3yJIbTaT;

® CTaBUTh LEIb JACATEIBHOCTH HA OCHOBE ONPEIEICHHOW NpOoOIeMBbl H
CYIIECTBYIOIIUX BO3MOKHOCTEN;

e (opmynupoBaTh yueOHbIE 3aJaUM KaK IIard JTOCTH>KEHUS] MOCTAaBJICHHON
L€ IEATEIIbHOCTH;

e 00OCHOBBIBATH IIEJICBBIE OPUEHTUPHI U TPHUOPUTETHI CCHUIKAMHU Ha
LEHHOCTH, YKa3bIBasi U 00OCHOBBIBAS JIOTHUECKYIO TIOCIEI0BATENBHOCTD 1IAr0B.

2. YMeHHE CaMOCTOSITENbHO IUIAHUPOBATh IMYTH AOCTHIKCHUS IIeNieHd, B
TOM 4YHUCJI€ aJIbTEPHATUBHBIE, OCO3HAHHO BbIOMpaTh Haunbosnee 3(P(HEKTUBHBIE
CrocoObl perieHus: y4eOHBIX U MO3HABATEIbHBIX 3a/1a4. O0yUaronuics CMOXKET:

e OmpeaensaTh HeoOXOoAuMbIe NeUCTBUE(sS) B COOTBETCTBUU C Y4€OHOUW U
MO3HABATEIbHOM 3a/1a4€i U COCTABJIAThH aJITOPUTM UX BBITIOJTHEHUS;

e 00OCHOBBIBaTh U OCYHIICCTBJISITH BBIOOp Haubosiee dSHPEKTUBHBIX
CIIOCOOOB pelleHus1 yUeOHbIX U TO3HABATENbHBIX 33/1a4;

® ONpEeNeNsATh/HAXOAUTh, B TOM 4YHUCJIE U3 MPEIJIOKEHHBIX BapUaHTOB,
YCIJIOBHUSI JIJ1s1 BBINIOJIHEHUS Y4eOHOM U O3HABATEIbHOM 3aa4H;

® BBICTpaMBaTh KMU3HEHHBIE TJIaHbI HA KPATKOCPOUHOE Oynyiiee (3asBiIsTh
L[EJIEBbIE OPUEHTHUPBI, CTABUTh aJICKBAaTHBIC UM 3aJlauyd W MpeajaraTh IENCTBUS,
yKa3bIBasi U 00OCHOBBIBAs JIOTUYECKYIO MOCIEI0BATENBHOCTD 11arOB);

® BBIOMpATh M3 MPEHAJIOKCHHBIX BAPUAHTOB U CAMOCTOSITENIHBHO HCKAaTh
CpEIICTBA, PECYPCHI IJIsl PEIICHUS 3aa4n/TOCTUKEHUS 1ENH;

® COCTaBIATh IUJIaH pelIeHUd NpoOsieMbl  (BBIIOJHEHUS IPOEKTa,
MIPOBEJICHUSI UCCIICIOBAHU);

® ONpeNeNsATh TMOTCHIUANBHBIC 3aTPYAHCHHS TMPU PEIICHUH Yy4eOHOW H
MO3HABATENLHOM 3a/1a4M U HAXOJUTh CPEJICTBA JI UX YCTPAHEHUS,

® ONUCHIBATH CBOW OMBIT, OOPMIISISI €T0 TSl TIEpeauu JPYTUM JIOJSM B
BU/JIE TEXHOJIOTUH PEIICHUs] MPAKTUYECKUX 3a/1a4 ONPEeEIeHHOro Kilacca;

® [JJAHUPOBATH u KOPPEKTUPOBATH CBOIO WHUBUTYAJIbHYIO
00pa3oBaTeIbHYI0 TPAEKTOPHIO.

3. YMeHHe COOTHOCUTH CBOU JICHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH,
OCYLIECTBJISATh KOHTPOJb CBOEH JEATEIBHOCTH B MPOLECCE JIOCTHUKEHUS



pe3ynbpTaTa, OIpeaesTh CIOCOOBI JEHCTBHM B paMKax MPEJIOKEHHBIX YCIOBUH U
TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUM C M3MEHSIOIICHUCS
cutyareid. OOyJaromuics: CMOXKET:

® ONpeAcisATh COBMECTHO C II€JaroroM M CBEPCTHUKAMHU KpUTEPUU
IJIAHUPYEMBIX PE3yJIbTaTOB M KPUTEPUHU OIIEHKH CBOEH yUeOHOM eI TeIbHOCTH;

® CHCTEMAaTH3UPOBATH (B TOM YHWCJIE BHIOMPATH MPUOPUTETHHIE) KPUTEPHUH
IJIAHUPYEMBIX PE3YJbTaTOB U OLICHKU CBOEH ESITEbHOCTH;

e OTOMpaTh HWHCTPYMEHTHl JJisl OILICHUBAaHHUS CBOEH JEATEIbHOCTH,
OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEILHOCTHM B pPaMKax MNPEAI0KEHHBIX
YCJIOBUH U TpeOOBaHUI;

® OIICHMBATh CBOIO JICSITEIBHOCTb, APIyMEHTUPYSI NMPUYUHBI JOCTHKECHUS
WJIU OTCYTCTBUS IJIAHUPYEMOTO PE3yJIbTaTa;

® HAXOJUTbh JIOCTAaTOYHBIC CPEACTBA JIJIsl BBHIMOJHEHUS YUCOHBIX TEUCTBUMN
B U3MEHSIIOIICHUCS] CUTYAI[UU W/WIIU MIPU OTCYTCTBUU TNIAHUPYEMOTO Pe3yJIbTaTa;

e paboTasg 1O CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO
JEATEIbHOCTh Ha OCHOBE aHaln3a W3MEHEHWN CHUTyaluW ISl TOJXYYEHHS
3aIUTAHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ybTara;

® YCTaHABJMBATh CBA3b MEXKAY IOJIYYCHHBIMH  XapaKTEPUCTUKAMU
NPOAYKTa U XapaKTEPUCTUKAMU TIPOIecca JESITEIBHOCTH M IO 3aBEPIICHUU
JEATEIIbHOCTH TpeajiaraTh U3MEHEHUE XapaKTEPUCTUK Ipoliecca sl TTOTyYeHUs
YIIYUIIEHHBIX XapaKTEPUCTUK MPOYKTa;

® CBEpSATh CBOU JICUCTBUS C LEIBIO M, MPU HEOOXOIUMOCTH, UCTIPABIATH
OIIMOKHU CaMOCTOSITENBHO.

4. YMeHHE OIICHHBAaTh MPABUIBLHOCTh BBITIOJIHEHHUS Yy4eOHOHM 3amauw,
COOCTBEHHBIE BOBMOXHOCTH €€ perieHusi. OOyJaroniuiicss CMOXET:

® OMNpeaensaTh KPUTEPUU NPABUWIBHOCTH (KOPPEKTHOCTH) BBINOJIHEHUS
y4ueOHOM 3a71a4u;

® aHAIM3UPOBaTh W OOOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO
WHCTPYMEHTApUS JIsl BBITIOJTHEHUS yueOHOM 3a1a4H;

e CBOOOJHO TIOJIb30BAThCS BHIPAOOTAHHBIMH KPUTEPUSIMH OLCHKH H
CaMOOIIEHKH, MCXOJsS W3 LIeJIM U HMEIOIINXCS CPEACTB, pa3iuyas pe3yJbTar u
CITOCOOBI JIEHCTBHI;

® OIICHMBATh TNPOJYKT CBOEW JESATEILHOCTH MO 3aJlaHHBIM W/WIU
CaMOCTOSITEJTbHO ~ OMPEJCIICHHBIM KPUTEPUSM B COOTBETCTBHUH C  II€JIBIO
JeATEIIbHOCTH;

e 00OCHOBBIBATh JIOCTUKUMOCTD 11€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE
OLICHKH CBOMX BHYTPEHHUX PECYPCOB U JOCTYIMHBIX BHEITHUX PECYPCOB;

e (ukcupoBaTh u aHaJIU3UPOBATh JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

5. Bnaaenue ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKH, TIPUHATHS PELICHUM
W OCYIIECTBICHUS OCO3HAHHOTO BbIOOpa B Yy4eOHOW U TO3HABATEIHHOM.
OO0y4aronuncs CMOXKET:

e HaOmOgaTh M AHAIM3UPOBATH  COOCTBEHHYI0  Y4eOHYIO  H
MO3HABATENILHYIO JIESITEIbHOCTh M JICSITENIBHOCTh JIPYTUX OOydJaronuuxcsi B



polLecce B3auMOIIPOBEPKH;

® COOTHOCUTH pEalIbHbIE M IUIAHUPYEMble PE3yJIbTaThl WHAUBUAYAJIbHOM
00pa30BaTeIbHOM IEATETbHOCTH U JIeTIaTh BBIBOJIBI;

® [PUHUMATh peEIIeHHEe B Yy4yeOHOM CHUTyallud W HECTH 3a HEro
OTBETCTBEHHOCTb;

® CaMOCTOSITEJIBHO ONPENEATh MPUYUHBI CBOETO yclieXa WM Heyclexa U
HAXOJIUTh CIIOCOOBI BBIXO/IA U3 CUTYallUU HEYCIIEXa,

® PETPOCIEKTUBHO OMNPENEATh, KaKue JACUCTBUS MO PEIICHUI0 y4eOHOI
3a/layd WA TapaMmeTpbl 3TUX JEUCTBUM MPUBENU K TOJYUYEHHIO HMEIOLIErocs
MPOJYKTa yueOHOM NeITeIbHOCTH;

® JEMOHCTPUPOBATh TMPUEMbl  PETYISALIUU  MCUXO(DU3HOIOTHUECKHUX/
YMOLIMOHAIBHBIX COCTOSIHUHN I TOCTHKEHUS AP deKTa yCrnoKoeHus (yCTpaHeHHs
OMOIIMOHAJIEHON  HAMPsHKEHHOCTH), 3¢ @deKTa BOCCTaHOBIEHUS (OCTabJIeHUs
MPOSIBIICHUN YTOMJICHUS), addekra aAKTUBU3ALIUU (TOBBIIIEHUS
CUX0(U3UOIOTMYECKON pEaKTUBHOCTH).
ITo3HaBaTeabHbIE YY ]
YMeHue onpenenars NOHATUS, CO3/JaBaTh 0000IEHNUs, YCTAHABINBATh aHAJIOTUH,
KJIACCU(PUIIMPOBATh, CAMOCTOATEIBHO BHIOMpPATh OCHOBAHUS M KPUTEPUM IS
KJIacCU(pUKALMK, YCTAaHABIMWBATh MPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH
JIOTHYECKOE PACCYXKJEHUE, YMO3aKJIIOUeHHE (MHIYKTHBHOE, AETYKTUBHOE, IIO
aHaJIOTHMHU) U J1eNaTh BbIBOIbI. OOyUaIOUIUiiCs CMOXKET:

e 110A0MpaTh CIOBA, COMOJUYMHEHHBIE KIFOUEBOMY CJIOBY, ONpPEACIISAIONINE
€ro MPU3HAKU U CBOMCTBA;

® BBICTPaMBaTh JIOTHUECKYIO LIETIOYKY, COCTOAILYIO U3 KIIOYEBOTO CIIOBA U
CONOJYMHEHHBIX EMY CJIOB;

® BBIJCIATh OOMIMIM MPU3HAK JIBYX WJIM HECKOJbKHX MPEIMETOB WIH
SBJICHUA U OOBSICHATH UX CXOJICTBO;

® 00BEIMHATH MPEAMETHl M SIBICHUS B TPYNIbl IO ONPEAEICHHBIM
IpU3HaKaM, CPaBHUBATh, KJ1acCU(UUMPOBATh U 00001ATh (DAKTHI U SBJICHUS;

® BBIJEIATH SBJIECHUE U3 O0ILEro psija APYTrux sIBICHUM;

® OIpENeNsATh 00CTOSITENBCTBA, KOTOpbIE IPEAIECTBOBAIN
BO3HUKHOBEHHUIO CBS3M MEXAY SBICHUSIMM, U3 ITHX OOCTOATEIBCTB BBIACIATH
ONpEAENSIONE, CIOCOOHbIE OBITh MPUYMHOW JAHHOTO SIBJICHUS, BBISBISATH
IPUYUHBI U CIIEJICTBUS SIBJICHUI;

® CTPOHUTH pACCYXACHHE OT OOUIMX 3aKOHOMEPHOCTEW K YacCTHBIM
SBJICHUSIM U OT YACTHBIX SIBJICHUI K OOLIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJICHHE HAa OCHOBE CPABHEHUS IPEAMETOB W SIBICHMIA,
BBIJIETISISL IPU STOM OOIIHE MPU3HAKH;

® y3Jararh MOJYYCHHYIO WH(OPMALMIO, UHTEPIPETUPYS €€ B KOHTEKCTE
peaeMon 3a1auu;

® CaMOCTOSITEJIBHO YKa3blBaTh Ha HWHGMOpPMAIUIO, HYXJAIONIYIOCS B
NpOBEpKE, Mpeajaratb M MPUMEHATH CIOCOO0 TPOBEPKH JAOCTOBEPHOCTU
uHdopMaIuy;

e BepOanM30BaTh AMOLMOHAIBHOE BIEYATICHHE, OKAa3aHHOE Ha HEro



HUCTOYHUKOM;

® OOBSICHATH SIBJICHUS, MPOLIECCHI, CBSA3M M OTHOIICHUS, BBISBISIEMbIE B
XOJl¢ TIO3HABATEIbHOM U  HCCIEAOBATENBbCKON JIEATENbHOCTH  (IPUBOAUTH
O0OBsICHEHHE C HU3MEHEHUEM (POpPMBI MpECTaBICHUS; OOBSICHATh, ACTAIUZUPYS
niu 0000111as1; 0OBSACHATH C 3aJJAaHHON TOYKU 3PCHUS );

® BBIBJIATh W HA3bIBaTh IPUYHUHBI COOBITHS, SIBJICHHS, B TOM YHCIE
BO3MOJKHbBIE Hanbosee BepOsSTHBIC MPUYMHBI, BO3SMOXKHBIE MOCIIEICTBUS 3a/1aHHOM
MPUYHUHBI, CAMOCTOSATEIHLHO OCYIIECTBIISISI IPUIUHHO-CIICICTBCHHBIN aHAIHN3;

e JeNaTh BHIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a PA3HbIX TOYEK 3PECHMUS,
MOATBEPXKIaTh BBIBOJ COOCTBEHHOM apryMeHTalMedl WM CaMOCTOSITEIIbHO
MOJIy4YeHHBIMU JTAHHBIMHU.

6. VYmeHnue co3naBarh, IPUMEHSThH U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI,
MOJEIM M CXEMbl JUIsl peIIeHUs YYEOHBIX U TIO3HABATENIbHBIX 3ajad.
OO0y4aronmncs CMOKET:

e 0003HAaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

® ONpENENATh JIOTHYECKUE CBS3M MEXKIY NMPEAMETaMU /WK SBICHUSIMH,
0003HayYaTh JaHHBIC JJOTUYECKHUE CBSI3U C TTOMOIIBIO 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPaAKTHBIN WK peaibHBIA 00pa3 nmpeamMeTa u/uin siBICHUS;

® CTPOHUTH MOJEJIB/CXEMY Ha OCHOBE YCIOBUU 3a/layd W/WM crocodba ee
pEIICHHSI;

e co3daBaTh BepOadbHBbIC, BEIIECTBEHHBIC M WH(GOPMAIIMOHHBIE MOJETHU C
BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JJIsS OMpEeIeHHs crocoba
pelieHus 3aJ1a4yi B COOTBETCTBUH C CUTYyaIUEH;

e 1peoOpa3oBbIBATh MOJIETH C IIEJIbIO0 BBISBICHHUS OOIIUX 3aKOHOB,
OTIPEIETSAIONNX JAaHHYIO MTPEAMETHYIO 001aCTh;

® [IEPEBOAUTH CIOKHYIO MO COCTaBY (MHOTOACHEKTHYIO) UH(OPMAIUIO U3
rpaduyeckoro win (popMaln30BaHHOTO (CUMBOJIBHOTO) TMPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, aJTOPUTM JICUCTBHS, UCTIPABIISATh MM BOCCTAHABIIMBATH
HEU3BECTHBIM paHee aNrOpUTM Ha OCHOBE MMEIOLIErocsi 3HaHusi 00 oOBbeKTe, K
KOTOPOMY MPUMEHSIETCS AJITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® AHAIM3UPOBATH/PEPICKCUPOBATH OMNBIT Pa3pabOTKU U  peau3aluu
y4eOHOT0 MPOEKTA, UCCIIEI0OBAHUS (TEOPETUUECKOTO, SMIIUPUUYECKOTO) HA OCHOBE
MPEIOKEHHOW TMPOOJIEMHOM CHUTyalluu, MOCTaBJISHHOW 1€ W/WINA 3aJaHHBIX
KPUTEPHUEB OIICHKU MPOIyKTa/pe3ybTara.

7. CwmpicioBoe uTeHue. OOyJaronIuiicss CMOXET:

® HaxOJUTh B TEKCTE TpeOyemyro nHGOpMaIHiO (B COOTBETCTBHUH C IEIISIMH
CBOEH JEATEIIbHOCTH);

® OpPUEHTHPOBATHCS B COJEP)KAHWUU TEKCTa, MOHUMATh I[EJOCTHBIA CMBICI
TEKCTa, CTPYKTYpHUPOBATh TEKCT;

¢ yCTaHaABJIMBATh B3aWMOCBS3b OMHMCAHHBIX B TEKCTE COOBITHI, SIBJICHHH,
IIPOLIECCOB;

® PE3IOMUPOBATH ITIABHYIO UCIO TEKCTA;



® 1IpeoOpa3oOBbIBATh TEKCT, «IEPEBOAS» €ro B JPYryl0 MOAAIbHOCTD,
MHTEPHPETUPOBATh TEKCT (XYI0KECTBEHHBI M HEXYJI0KECTBEHHBIM — y4eOHBIH,
HAyYHO-TIOMYJISIPHBINA, HH(OOPMAIMOHHBIH;

® KPUTHUYECKH OLEHUBATH COJIEpKaHuEe U (hOPMY TEKCTa.

8. dopmupoBaHHME U pPa3BUTHE SKOJIOTHUECKOTO MBIIUICHUS, yYMEHHE
MPUMEHATH €r0 B MO3HABATEIIBHOM, KOMMYHUKATUBHOM, COIMAIBHON MPAKTUKE U
npodeccruonanbHol opueHTanuu. OO0yJaromuics CMOXKET:

® ONpENENsATh CBOE OTHOLIEHUE K TPUPOJHON Cpee;

® AHANM3HUPOBATH BIMSIHHUE DKOJIOTMUECKUX (PAKTOPOB Ha Cpeny OOUTaHMS
YKUBBIX OPTaHU3MOB;

® MPOBOJUTH MNPUUYUHHBIA M BEPOATHOCTHBIA aHAIM3 SKOJOTMYECKUX
CUTyaluu;

® [IPOTHO3UPOBATh HM3MEHEHHUS CHUTYallMM IPU CMEHE JEUCTBUS OIHOTO
(dakTopa Ha elcTBUE APYTOro GakTopa;

® pacrpoCTPaHATh HKOJIOTUYECKUE 3HAHUS U YYACTBOBATh B MPAKTUYECKHUX
Jienax 1o 3alIuTe OKPYKAroLIEH Cpebl;

® BbIpaXaThb CBOE OTHOIIEHHE K MPHUPOJAE 4Yepe3 PHUCYHKH, COUMHEHMS,
MOJIEJIN, IPOEKTHBIE PAOOTHI.

10. Pa3zButme MOTHBaMM K OBJIAJCHHUIO KYJbTYPOM aKTHUBHOIO
UCITOJIb30BAHUS CIOBAPEN U APYTUX MOMCKOBBIX CHCTEM.

OOyJaronuncs CMOXKET:

® OmIpeaesITh HEOOXOIMMBbIE KIIFOUEBbIE IOMCKOBBIE CJI0BA U 3aIIPOCHI;

® OCYIIECTBISITH  B3aUMOJCHCTBHE C  JJIEKTPOHHBIMH  ITOMCKOBBIMH
CUCTEMaMHU, CIIOBAPSIMU;

e (opMHPOBATH MHOKECTBEHHYIO BBIOOPKY W3 MOUCKOBBIX MCTOYHHMKOB JIJIS
OOBEKTHBU3ALIUU PE3YJIHTATOB MMOUCKA,

o COOTHOCHUTB MOJIyYE€HHBIE PE3YJIbTAThI IOUCKA CO CBOEH JAEATENBHOCTHIO.
KommyHukatuBHbie Y'Y ]|

11. YMeHue opraHu30OBHIBaTH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO
NESATETLHOCTh C YYUTENIEM U CBEPCTHUKAMU; pad0TaTh MHAUBUAYAIbHO U B
rpynne: HaXoIuThb 00l1lee PelIeHnEe U pa3peliaTb KOHPIUKTHI HA OCHOBE
COrJIacOBaHMs MO3UIUHI U yueTa HHTEPECOB; POPMYIUPOBATH, ApPTyMEHTUPOBATh
U OTCTauBaTh CBOE MHEHUE

OO0y4aronuncs CMOXKET:

® ONpEIETSATh BOBMOXHBIE POJIM B COBMECTHOM JESTENbHOCTH;

® UrpaTh ONPEACIIEHHYIO POJIb B COBMECTHOM AESTENBHOCTH;

® IPUHUMATH MO3UINI0 COOECEHNKA, TOHUMAsI TO3ULIUIO JPYTOro, pa3indarh B
€ro peur: MHEeHHE (TOUKY 3pEHHUsI ), JOKA3aTeIbCTBO (apryMeHTHI), (PaKThl;
TUIO0TE3bl, AKCHOMBI, TEOPUH;

® ONpEeIETIsATh CBOU ACUCTBUS U ACUCTBUS apTHEPA, KOTOPHIE CLIOCOOCTBOBAIH
WJIU TIPENSTCTBOBAIN MPOJIYKTUBHON KOMMYHHKAIINY;

® CTPOUTH MO3UTHUBHBIE OTHOILIEHUS B MpoIlecce yueOHOM U TO3HABATENIbHOM
NEATEIbHOCTH;

® KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHUS, B TUCKYCCUU



YMETh BBIIBUTATh KOHTPAPTYMEHTHI, Iepe(pa3supoBaTh CBOIO MBICIH (BIaICHHE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

® KPUTUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATh
OIIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

e [IpejJiaraTh albTEPHATUBHOE PEIICHHE B KOHGIMKTHON CUTYaIINH;

® BBIJICIIATH OOIIYIO TOUKY 3PEHUSI B JUCKYCCUH;

® JOTOBApUBATHCA O MPaBUJIAX M BOIpPOCAX [JIsi OOCYXKJACHUS B COOTBETCTBUM C
MOCTABJIICHHOW TIEpe/1 TPYIIION 3aauei;

® OpraHM30BBIBATh YU€OHOE B3aUMOJICHCTBUE B TpymIe (ONpeaeisTh O0IMe ey,
pacnpenesnsaTh poiu, 10roBapuBaThCA APYT € APYTOM H T. 1.);

eYCTPaHATh B paMKaxX JWaliora pa3pbiBBl B KOMMYHHKAIUHA, OOYCIIOBJICHHBIC
HEMOHUMaHUEM/HENIPUATUEM CO CTOPOHBI coOeceqHuKa 3aaadyu, (HOPMbI WIH
coJiep KaHus Auaora.

12.  YmeHue OCO3HAHHO  UCIOJb30BaTh  pEUYEBBIE  CPEACTBA B
COOTBETCTBHHM C 3a/1aueii KOMMYHHKAITUHU ISl BBIPAKEHHSI CBOMX YYBCTB, MbICIIECH
U TMOTpeOHOCTEH sl TUIAHUPOBAHUSL M PETYISIMU  CBOCH JCSTEIBHOCTH;
BJIJICHUE YCTHON M MUCHbMEHHOM PEYbI0, MOHOJOTUYECKON KOHTEKCTHON PEUbIO.
OOyJaronuncs CMOXKET:

® OIpeaessaTh 3ajayy KOMMYHUKAIIMM U B COOTBETCTBUU C HEW OTOMpATH
peYeBbI€ CPEACTBA;

e OTOMpaTh U  HUCHOJB30BAaTh pEYEBBIE CPEACTBA B  Ipoliecce
KOMMYHUKAIIUH C IPYTUMU JTIOJbMU (AUAJIOT B ape, B MaJoi IPYyIIe U T. 1.);

® MIPEACTABIIATH B YCTHOM WJIM MUCHMEHHON (opMe pa3BEepHYTHIA IUIaH
COOCTBEHHOM AESITENbHOCTH;

e COOJIIOIATh HOPMBI IYOJIMYHOM pEYM, pErjJaMeHT B MOHOJIOre H
JIMCKYCCUU B COOTBETCTBUU C KOMMYHHKAaTUBHOM 3a/lauei;

® BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKIEHHE) M 3alpaliuBaTh
MHEHHUE TTapTHEpa B paMKax JUajora;

® [PUHUMATh pEIICHHE B XOJIe JUaJora U COTJIACOBBIBATH €ro C
CcO0ECEeTHUKOM;

® CO3/1aBaTh MUCHMEHHBIC «KJIUITUPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BAaHUEM HEOOXOJAUMBIX PEUEBBIX CPEJICTB;

® LCIOJb30BaTh BepOaibHbIE CPEACTBA (CpeICcTBa JIOTHUECKOW CBSI3U) IS
BBIICJIICHUS] CMBICJIOBBIX OJIOKOB CBOETO BBHICTYTICHHUS,;

® UCIOJNB30BaTh HEBepOadbHBIE CPEICTBA WJIM HAIJISJIHBIE MaTepHUabl,
MOATOTOBJIEHHBIE/OTOOPaHHBIE MO PYKOBOJACTBOM YUHTEIIS;

e JenaTh OICHOYHBIA BBIBOJ O JOCTIDKCHHHM IIEJTM KOMMYHHUKAIHH
HEMOCPEJICTBEHHO TMOCJE€ 3aBEpIICHUS KOMMYHMKATHBHOIO KOHTaKTa H
00OCHOBBIBATh €TO.

13. ®opmupoBaHme W pa3BUTHE KOMIIETEHTHOCTH B  00JIacTH
UCIIOJIb30BaHUSI MH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH (lamee —
HKT). OGyuaromuiicsi CMOXKeT:

® [[eJICHANIPABJICHHO UCKATh W UCIIOJIH30BATh WH()OPMAIMOHHBIC PECYPCHI,
HEOOXOAMMBbIEC Il pEelIeHUs] Y4EeOHbIX M MPaKTUYECKUX 3a/7ad C TOMOUIBIO



cpeacts UKT;

® BbIOMpATh, CTPOUTh W UCIOJIB30BaTh aJCKBATHYIO WH()OPMAIMOHHYIO
MOJIeJIb JJIsl TIepejau CBOMX MBICIIEH CPEJICTBAMU €CTECTBEHHBIX U (hOPMATIbHBIX
S3BIKOB B COOTBETCTBHH C YCIOBUSIMU KOMMYHUKAIINH;

® BBIJCIATh MHPOPMAIMOHHBIN aCleKT 3aJadyu, ONepPUpOBaTh JAaHHBIMH,
MCIIOJIB30BaTh MOJIENb PEIICHUS 3a/1a4u;

® HCIONB30BAaTh  KOMITBIOTEPHBIE  TEXHOJOTHMH  (BKJIIOYas  BBIOOD
aJICKBAaTHBIX 3aJlay€ HMHCTPYMEHTAIbHBIX MPOTPAMMHO-AMIMAPATHBIX CPEICTB U
CEpPBHUCOB) JI pelleHrss MHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX Y4€OHBIX
3a/lady, B TOM 4YHCJIE: BBIYUCIICHHE, HAMMCAHHWE IMHCEM, COYMHEHHH, TOKJIaa0B,
pedepaToB, co3aaHue MPE3eHTALHNHN U JIp.;

® LCIOJb30BaTh MH(POPMAIUIO C YUETOM ITHUYECKUX U MPABOBLIX HOPM;

e co3maBaTh WH(OPMAITMOHHBIC PECYpChl Pa3HOTO THUIA W JUISI Pa3HBIX
ayautopuid,  coOmonate  WHGOPMAIMOHHYIO  TUTHMEHY W [paBuHiIa
UH(OPMAITMOHHON OE30MTaCHOCTH.

Ilnanupyemblie npeaAMeTHbIE Pe3yJIbTATHI H3y4YeHUs IPeAMeTa.

BhInyCKHMK HAYYHUTCH:

*OIKCHIBATh CBOMCTBA TBEPJBIX, KUAKUX, ra3000pa3HBIX BEIIECTB, BBIACISA UX
CYILIECTBEHHbIE [TPU3HAKH;

*XapaKTEPU30BaTh BELIECTBA IO COCTABY, CTPOECHUIO U CBOKMCTBAM, yCTaHABIIUBATh
MIPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXAY JaHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA;
*PACKPBIBATh CMBICII OCHOBHBIX XHMHYECKMX TOHSITHH «aTOM», «MOJICKYJa,
«XUMUYECKUM  DJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBOY,
«BAJICHTHOCTBY», UCIOJIb3Y$ 3HAKOBYIO CUCTEMY XUMUH;

*U300pakaTh COCTaB MPOCTEUIITUX BEIIECTB C MOMOIIBbI0 XUMUUYECKUX (GOPMYIT;
*BBIYKCIISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a
TaKK€ MAaCCOBYIO JIOJIF0O XUMHUYECKOTO 2JIEMEHTa B COCIUHEHUSX ISl OIEHKH UX
IIPAKTUYECKON 3HAYMMOCTH;

*CpPaBHHUBATh IO COCTABY OKCHU/Ibl, OCHOBaHUS, KUCJIOTHI, COJIH;
*kiaccuUIMPOBATh OKCUABI U OCHOBAHHS MO CBOWCTBAM, KUCJIOTHI M COJH IO
COCTaBY;

*OIKCHIBATh COCTaB, CBOMCTBa W 3HauYeHHUE (B TPUPOJE U MPAKTUYECKOM
NeSTeTLHOCTH Y€JIOBEKa) MPOCTHIX BEIIECTB — KUCJIOPO/ia U BOAOPOIA;
*I10JIb30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM U XMMHUYECKOM MOCYA0M;
*IIPOBOJIUTh HECIIOKHBIE XUMHUUYECKUE OMBITHI U HAOIIOJCHUS 3a W3MEHECHHUSIMU
CBOMCTB BEIIECTB B MpPOIIECCE UX MPEBpalCHUM; COONIOAaTh MpaBUia TEXHUKU
0€30MacHOCTH MPU MPOBEICHUH HAOIIOACHUN U OTIBITOB,

*0CO3HaBaTh HEOOXOAUMOCTh COOJIIOICHUSI Mep 0€30MacHOCTH IPU OOpaIieHUu C
KHUCJIOTaMH U IIeJI0YaMHU.

KJIaCCU(UIIMPOBATH XUMHUECKHE AJIEMEHTHI Ha METaJUIbl, HEMETAJIbI, JIEMEHTHI,
OKCHUJIbI ¥ TUAPOKCHUIIBI KOTOPHIX aM(OTEPHBI, U UHEPTHBIC AIEMEHTHI (Ta3bl) JJIs
OCO3HAHHUSI BAXXHOCTH YHOPSIOYEHHOCTH HayYHBIX 3HAHUI;

*pacKpbIBaTh CMBICH Nepuoanyeckoro 3akona J1.11. Menaeneena;



*OMUCHIBATh M XapaKTEPHU30BaTh TAOIUYHYIO (OPMY MEPUOTUUYECKON CHUCTEMBI
XUMUYECKUX DJIEMEHTOB,;

*Ha3bIBATh OOIIME XUMMUYECKHE CBOMCTBA, XapaKTEPHbIE AJIs KaKJIOT0 U3 KJIaCCOB
HEOPraHUYECKUX BEILECTB: KUCIIOT, OCHOBAHUM, COJIEH;

BhINyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCSH:

*0CO3HABaTh HEOOXOJMMOCTh COOJIOJICHUSI MPaBUJI DKOJIOTMUECKH 0€30MacHOro
IIOBEJICHUS B OKPY KAIOIEH IIPUPOAHOU CPELIE;

rpaMOTHO O0OpamaThCs ¢ BEMIECTBAMU B TOBCEIHEBHOM KU3HU,

*IIOHUMATh CMBICJI 1 HEOOXOAMMOCTh COOJIO/ICHUS TIPEANMUCAHINA, TIPEITIaracMbIX
B UHCTPYKIIUSX MO UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.;
*HCIIOJIb30BATh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TMPU BHITOJHEHUU
HCCIIEIOBATENbCKUX MPOEKTOB IO HM3YyUYECHUIO CBOMCTB, CIIOCOOOB MOIYYEHHS U
pacro3HaBaHUs BEILIECTB;

*pa3BHBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSl CPEICTBA YCTHOU U
NMUCbMEHHOW KOMMYHMKAIlMM Tpu paboTe ¢ TEeKCTaMu ydeOHHMKAa U
JOTIOTHUTEILHOW ~ JINTEpAaTypod,  CIPAaBOYHBIMH  TaOJMIIAMH,  TPOSBISTH
TOTOBHOCTh K YBa)XEHUIO MHOW TOUYKH 3PEHHS MpPU OOCYXKICHUU PE3yJbTaTOB
BBITIOJIHEHHOMN paOOTHI;

*00BEKTUBHO OIEHWBATh MHGOPMAIIMIO O BEIIECTBAX U XMMUUYECKHUX IpoIleccax,
KPUTHYECKH OTHOCUTHCA K TICEBJIOHAY4YHOU HHGOpMAIUU, HET0O0pOCOBECTHOU
peKIiame, Kacarolleicsl UCTIOb30BaHUS PA3IMUYHbIX BEIIECTB.

OCO3HABaTh 3HAYEHUE TECOPETHUECKUX 3HAHUM JIsl MPAKTUYECKOU ACSATEIbHOCTH
YEIIOBEKA,

*OINKCHIBATh U3YUYEHHbIE OOBEKTHI KAK CUCTEMBbI, MPUMEHSS JIOTUKY CHCTEMHOTO
aHaJIN3a;

*IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX MEPHOJINYECKON CUCTEMBbI XUMUYECKUX
AJIEMEHTOB JIJ1s1 OOBSICHEHUS U TIPEABUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;
*pa3BUBaTh WHMOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM  yIiyOJeHus
3HAHUN 00 MCTOPHHM CTAHOBJICHHUS XMMHUYCCKOM HAyKH, €€ OCHOBHBIX ITOHSTHH,
MEPUOANYECKOTO 3aKOHA KaK OJIHOTO U3 BAaXKHEWILMX 3aKOHOB MPUPOIBI, & TAKKE
O COBPEMEHHBIX JIOCTUKEHHSIX HAYKU U TEXHUKH.

COCTaBIISAITb MOJIEKYJISIDHBIE M TMOJIHBIE MOHHBIE YPAaBHEHUS IO COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

*IIPUBOAUTH MIPUMEPHI PEaKIIUi, MOITBEPKIAOIIUX CYIIECTBOBAHUE B3AaUMOCBS3U
MEK]Ty OCHOBHBIMU KJIaCCAMU HEOPTaHUUECKUX BEILIECTB;

*OpraHU30BBIBAThH, MPOBOJIUTh YUCHUYECKHUE MPOEKTHI MO UCCIEAOBAHUIO CBOMCTB
BEIIIECTB, UMEIOIINX BaXKHOE MPAKTUYECKOE 3HAUYCHHUE.

Pazpnea II. Conep:xanue yueoHOro npeamera «Mup xumum»

IIponeaeBTHYECKH KypC
XuUMHSA B IEHTPE €CTECTBO3HAHUSA



Xumug Kak 4vacrb ecrectBodHaHus. IIpeamer xumum. EcrecTtBo3HaHue
KOMIUIEKC HaykK O mpupone: (QHU3MKMA, XUMHUH, Ouoinoruu u reorpaduu.
[To10XKUTENBHOE U OTPULIATETLHOE BO3ACHCTBUE YEJIOBEKA HA IPUPOTY.

IIpenmer xumuu. Tema wu BemectBa. CBoWCTBA BEHIECTB KaK HX
WHMBUAYaJIbHbIE NTpU3HAKU. CBOKMCTBA BEIIECTB KAK OCHOBA UX IIPUMEHEHHSI.
MeTtoabl u3yueHusi ectecTBo3Hanms. Habmonenre kak OCHOBHOM METOJ]
MO3HAHUS OKPY’KAIOIIEro Mupa. Y cioBusl IpoBeneHus Ha0moaeHus. [ 'unoresa
KaK MPeANoI0KeHHe, 00BICHIIONIEE TN TPECKa3bIBAIOIIEe MPOTEKAaHNE
Ha0JI01aeMoro siBleHus. JKkcrepuMenT. JlabopaTopusi. DKCIepUMEHT
nabopatopHsblil u goMantHui. CiocoObl PUKCUPOBAHUS PE3YIbTATOB
skcnepumenTa. CTpoeHHe MIAMEHU CBEYH, CYXOr0 TOPIOYET0, CHUPTOBKH.

IIpakTuyeckas padora «3HAKOMCTBO C JIaDOpaTOPHBIM OOOPYAOBaHUEM.
[IpaBuna TexXHUKH O€30MACHOCTH TMpuU paboTe B XUMHUYECKOM KaOWHETe
(;1aGoparopun)».

IIpakTuueckas padora «HaGmonenue 3a Topsmiel cBedol. YCTPONCTBO
cnupToBKU. [IpaBuina paboThl ¢ HarpeBaTeIbHBIMHU MPUOOPAMM.

MopenupoBanue. Mojenu kak abCTparupoBaHHbIE KOITUU M3y4YaeMbIX OOBEKTOB
u nporeccoB. Moaenu B pusmke. DnekTpopopHas MallvHa Kak abCTparupoBaHHas
Mojelab MOJIHMU. Mojenu B Ouosoruu. buonoruueckue Mymsiku. Mopaenu B
XUMHUU: MaTepuajbHble (MOJEIM aTOMOB, MOJIEKYJ, KPUCTAUIOB, allapaToB W
YCTAaHOBOK) W 3HAKOBBIE (XMMHYECKHE 3HAKH, XUMHUYECKHe (OpMyibl U
XUMUYECKUE YPABHEHUS).

XumMHnyeckasi CAMBOJIMKA. XUMHUecKHe 3Haku. X 0003HaueHne, mporu3HOIIEHNE
U uH(opMalusi, KOTOPYI0 OHU HecyT. Xumuueckue hopmyinbsl. Ux obo3HaueHue,
MpoU3HOIIIeHNE U HHPOPMAITs, KOTOPYIO OHU HeCcyT. MIHAEeKCh 1 KO3 PUITUEHTHI.
Xumusa 1 QU3HKA. YHUBEPCAJBHBIA XapakTep IOJI0KEHUH MOJICKYJISIPHO-
KMHeTHYecko  Teopuu.  IloHATHS ~ «arom»,  «MOJIEKYyJIa»,  «HOH».
Kpucramnmnueckoe cocTrosiHME BelecTBa. KpHCTaINIMYecKue pemeTKd TBEPABIX
BemiecTB. Juddysus. bBpoyHoBckoe npuxeHue.
Xumus U pusuka. ArperaTHbie cOCTOsIHUSA BemlecTBa. [lonsitue 00 arperaTHom
COCTOSIHMHM BelllecTBa. ['a3000pa3Hble, )KUJIKUE U TBEP/IbIE BEILIECTRA.
Kpucramnnueckue u amopgHblie TBepible BenecTBa. OU3nYecKkue U XUMUYECKUe
SBJICHUSL.
Xumus u reorpagus. [ 'eoornueckoe CTpoOeHUE IIIAHETHI 3EMIISL: PO, MAHTHS,
auTocdepa. DIEMEHTHbBIN COCTAB Ie0JIOTMYECKUX COCTABHBIX YaCTEH MIaHETHI.
MuHepaiibl ¥ TOpHbIE TOPObl. MarMaTU4eCcKHe U 0CaI0YHbIE (OPraHUuYECKUE U
HEOpPTraHUYECKHE, B TOM YUCIIE U TOPIOYHE) MTOPOIBI.
Xumusi ¥ 0M0J10THsI. XUMUYECKUHA COCTaB KMBOM KJIETKH: HEOpraHudeckue (Boja
¥ MUHEPAJIbHBIE COJIN) ¥ OpraHndeckue (O0eIKu, KUPHI, YIIIEBOIbI, BATAMUHBI)
BEILIECTBA.

[TpocThie U CIIOKHBIE BEIIECTBA, UX POJIb B KUZHEACATEILHOCTA OPTaHU3MOB.



buonoruyeckast posib Bojibl B )KuBOM KiieTke. @oTocunres. Poib xinopoduiia B

doTtocunTe3e. buonormvyeckoe 3HaUYEHWE IKUPOB, OEIKOB, 3PUPHBIX Maced,
YTJIEBOJIOB U BUTAMHUHOB JIJIS )KU3HEJEATEIbHOCTU OPTaHU3MOB.
KauecTBeHHnble peakunu B xuMuM. [[oHSITHE 0 KaUECTBEHHBIX PEAKIUAX KaK O
peaKklMsIX, BOCIHPUHUMAEMBIX OPraHOJIEITUYECKH C TOMOIIbIO 3pEHUs, Ciyxa,
oOoHsiHuA. AHamutuueckuii 3ddexrt. OmnpenensieMoe BEIIECTBO M PEaKTUB Ha
Hero. Bo3aMOXHOCTh M3MEHEHHMsI POJIM Ha MPOTUBOMOJIOKHYIO. PacnpocTpanenue
3amaxa OJIeKOJIOHa, TyXOB WJIM JIe30/I0paHTa Kak mpoiecc nauddy3uu. OOpasibl
TBEPJIbIX BEHIECTB KPUCTALUIMUECKOTO CTpOCHHs. Mojienu KpUCTALTHYECKUX
PELIETOK.

JemoncTpamun. Kouiekius pa3HbIX TeJl U3 OJTHOTO BEIIECTBA WU

MaTtepuaia (HarmpuMmep, cTekiia — jiadoparopHas nocyna). Komiekius pa3nuaHbix
Ten uinu Gotorpaduil Ten U3 aTOMHUHUS JJIs WLUTIOCTPALMK UJEU «CBOMCTBA —
npumeHeHuey. ['eorpaduueckue moaenu (rnodyc, kapra). buonorudueckue Mmoaenu
(MyJsKM  OPraHOB W CHCTEM OPTraHOB pPACTeHHM, XUBOTHBIX M 4YEJIOBEKA).
dusznyeckue M XUMHYECKUE MOJIeId aTOMOB, MOJEKYJ BEIIECTB U UX
KpUCTAUTNYECKUX pemeTok. OObeMHBIE W IIAPOCTEPKHEBBIC MOJEIU BOJbI,
YIJIEKUCIIOrO U CEPHUCTOrO ra3oB, MeTaHa. PacnpocTpaHeHne 3anmaxa OJeKOJIOHa,
JTyXOB WM J€30/10paHTa Kak npouecc aud@ys3uu. OOpa3ubl TBEpAbIX BEIIECTB
KPUCTAUIMYECKOTO CTpOEHUA. Mojaenn KpUCTAIMYECKUX PEMIETOK. Tpu
arperatHbIX COCTOSIHMSL BOJbl. «llepenrBaHue» YriekHcioro rada B CTakaH Ha
ypaBHOBEIICHHBIX Becax. KoleKIus KpUucTauimueckKux U aMop(@HBIX BEIIECTB U
m3nenuit w3 Hux. Kommekuuss MuHepalioB (Ja3ypuUT, KOPYHH, XaJbKOIUPHT,
bmooput, ramut). Kosekuusi ropHsix mopoa (TpaHUT, pa3iaudHbie (OPMBI
KaJIbIIUTAa — MeEJ, Mpamop, HU3BECTHSK). Koiekius roproyux HCKOMaeMbIX
(HedTh, KAaMEHHBIN YTOJb, ClaHIlbl, TOpd). CnupToBas FKCTpaKIUs XJIopoduiia
U3 3€JIeHBIX JHMCTheB. KadecTBeHHass peakiuus Ha kuciopoj. KadecTBenHas
peakIus Ha yIrJIeKUCIbIi ra3. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOAY.

JlaGopaTopHblie onbIThI. OnrcaHue CBOWCTB KMCIOPOAA, YKCYCHOM

KHUCIIOThI, alfoMUHUS. CTpOeHHEe TIaMeHH (CBEYH, CIIUPTOBKHU, CYXOT0 TOPIOYEro).
M3roToBneHne Mojeleld MOJIEKYJ XWMHYECKMX BELIECTB W3 IUIACTUJIMHA.
HaGniogenne OpOyHOBCKOTO  JBMJKEHHS  YACTHYEK UYEPHOM TyImIM MO
MUKpOCKOIIOM. M3yueHue TpaHuTa C TOMOIIBIO YBEIUYHUTEIBHOIO CTEKJa.
OOHapy:KXeHue K1pa B cCeMeHax MOACOJHEUHUKA U Ipetkoro opexa. OOHapyxeHue
a(UpHBIX Maced B amnelbCUHOBOM kopke. OOHapyKeHHE Kpaxmayia U Oelika
(K7€MKOBUHBI) B MIIIEHUYHOU MyKe. [IpomyckaHue BBIIBIXaeMOTO BO3AyXa uepe3
U3BECTKOBYIO BOLY.
MaremaTuKa B XUMHUH.

OTHOCHUTEJBbHbIC ATOMHASA M MOJIeKYJIspHas Macchl. [lonsaTue

00 OTHOCUTEIBHOW AaTOMHOW M MOJEKYJSIPHOM MaccaXx Ha OCHOBE BOJIOPOIHOM
eauHubl. HaxoxkaeHne OTHOCUTENBbHON aTOMHOM MAacChl XUMUYECKUX AJIEMEHTOB
no tabmuue J[. WM. MenneneeBa. HaxokieHHUe OTHOCUTEIHLHON MOJIEKYJISIPHOU
Macchl 1Mo (opmysie BellecTBa Kak CyMMbl OTHOCHUTEIBHBIX AaTOMHBIX Macc,
COCTABJIIOIIUX BEIIECTBO XMMUYECKUX DJIEMEHTOB.



MaccoBasi 10J11 XMMH4YeCKOr0 3JieMeHTa B CJ0:KHOM BemnectBe. [loHsTue o
MacCOBOH J10JIe XUMHUYECKOTO AeMeHTa (W) B CJI0’)KHOM BEIIECTBE U €€ pacueT 1Mo
dbopmyre BemecTBa. Haxoxaenne GhopMysibl BEIIECTBA MO 3HAYEHUSIM MAaCCOBBIX
70Jieit 00pa3yIoLUX ero AIEMEHTOB.

Yucrole BemecTBa U cMecu. [ToHsITHE O YNCTOM BelIeCTBE

u o cmecu. Cmecu razoo0pasHbie (BO3MyX, NPUPOAHBIN ra3), kunkue (HedTh) U
TBepable (TopHbIe MOpoabl, KynuHapHble cMecu 1 CMC). CMecu roOMOTeHHbIE U
TeTepOTeHHBIC.

O0bemMHasi 10/ KOMIIOHEHTA ra3oBoii cMecu. [loHsaTne 06 oObeMHOI 071 ()
KOMITOHEHTA ra3oBoi cMecr. CocTaB BO3MyXa M MPUPOIHOTO Ta3a. Pacuer oObema
KOMITOHEHTA T'a30BOM CMECH 10 €ro 00beMHOM J10J1e U HA000POT.

MaccoBas 10J11 BemecTsa B pacrsope. [loHsTre 0 MaccoBom

noJie BemecTa (W) B pactBope. PacTBopuTenb 1 pacTBOpEHHOE BemiecTBo. Pacuer
MacChl PpAacTBOPEHHOTO BENIECTBAa IO Macce€ pacTBopa M MacCOBOW J0Jie
PacCTBOPEHHOTO BEIIIECTBA U IPYTHE PACUETHI C HCIIOIB30BAHUEM dTUX TIOHSITHH.

IIpakTnuyeckas padora «lIpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBOM JOJEN
PAcCTBOPEHHOIO BEILIECTBAY.

MaccoBasi 10Ji npuMeceii. [IoHsITHE 0 YUCTOM BEIIECTBE U

npumecu. MaccoBasg gonsi npumecu (W) B 00paslle HCXOJHOTO BEIIECTBA.
OcHoBHOE BemiecTBO. Pacuer Macchl OCHOBHOIO BEIlECTBAa IO Macce BEIECTBa,
COJIEPKAILETO OIPENEIICHHYI0 MAacCOBYIO JOJIIO MPUMECEH, U JIPYyTUe PacueThl C
UCIIOJIb30BaHUEM 3TUX MOHATHUH.

JMemoncTpanuu. Koilekiuu pa3jiudHbIX BUJIOB MpamMopa W U3Jenuil (wiu
WUTIOCTpauii u3nenuit) u3 Hero. CMech PEYHOrO0 W CaxapHOTO MecKa M HX
paznenenue. Komnekus Hetu u Hedrenpoaykros. Konekinst ObITOBBIX cMeceit
(xkynmuHapubeix cmecedt, CMC, mamnyHeil, HanmuTkOoB © aAp.). Jumarpamma
00BEMHOTO cOCTaBa Bo3ayxa. Jnarpamma oObEMHOIO COCTaBa MPUPOJHOTO Tasa.
OOpa31pl BEIIECTB U MATEPUATIOB, COAEPKALIUX OMPEAEIICHHYIO JOJII0 MPUMECEH.

JlabopatopHble onbITHI. M3yueHne coctaBa ObITOBBIX KYJIMHAPHBIX U
XO3STUCTBEHHBIX CMECEH 1Mo ATUKeTKaM. V3yueHne coctaBa HEKOTOPHIX OBITOBBIX U
(dapmaleBTUUECKUX MPENapaToB, COACPKALIUX ONPEIEICHHYIO JOII0 IpuMecei
10 X ITUKETKaM.

SBJeHus, npoucxoasilMe ¢ BemecTBaMi

Pa3nenenne cmeceid. [lonsitue o pa3geneHnn CMeCel U OUYMCTKE BEIIECTB.
Hekortopslie mpocretinue crnocoObl pasieJieHus] CMecei: MpocerBaHue,
pazzielIeHue CMECEN MOPOIIKOB JKEJI€3a U CEphl, OTCTAMBAHUE, I€KaHTALU,
HEHTpU(PYTUpOBaHUE, pa3/ielieHHue C TOMOLIBIO IETUTEIbHOW BOPOHKHU.
®uiabTpoBanue. OuUIbTPOBAHKE B JIAOOPATOPUH, OBITY U Ha

npousBojacTse. [lonarue o puibTpare.

Ancopoums. Iloustue o0 agcopOunu u ancopOeHTax. AKTUBUPOBAHHBIA YTOJb
KaK BaXHEHIIMI aJcopOEHT, ero MCHOJb30BaHKE B OBITY, Ha MPOU3BOJCTBE U B
BOEHHOM JieJie. Y CTpOMCTBO IPOTHUBOrasa.



Juctninsauus. JMCTHIUISIIMUA Kak TPOLIECC BBIACICHUS BEIIECTBA M3 JKUIKOU
cmecH. JluctTuimnpoBaHHast BoJa U 00J1aCTH €€ TPUMEHEHUS.

Kpucrannuzanuss wim BblnapuBanve. Kpucrtamnusanus u BbIapuBaHUE B
naboparopun (Kpuctau3atopsl U ¢GapopoBble YAlIKWA IS BBHIMAPUBAHUS) U
npupozae. Ileperonka Heptu. HedrenponykTel. @pakuuoHHAs MEperoHKa
KHJIKOTO BO3yXa.

IIpakTnyeckas padora «OuncTKa NOBAPEHHON COJIN».

Xumunuyeckue peaxkuuu. [IoHATHE O XUMHYECKOW pPEAKIMU KaK MPOILECCE
MPEBpPAIIEHNS] OJHUX BEIIECTB B APYrHe. YCJIOBHS TECUCHUS W NPEKPAILICHUS
XUMHYECKUX PEAKIINMN.

IpusHaku xXuMH4YeCKUX peakuui. [[pu3Haky XMUMHUYECKUX PEaKUUi: U3MEHECHUE
LIBETA, BBIMAJEHUE OCaJKa, PACTBOPEHUE MMOJTYUYEHHOTO OCA/IKa, BBIJEICHUE ra3a.

Jemoncrpanun. [IpocenBaHne cMecM MyKM M CaxapHOro Iniecka. PaznmeneHue
CMECH IMOPOIIKOB Cepbl U keje3a. PazieneHue cMecu MOpOLIKOB CEPHI U IecKa.
Pa3nenenue cmecu BOABI M PACTUTEIBHOIO Maciia € MOMOUIBIO JEIMTEIbHON
BopoHku. llentpudyruposanue. @unbrpoBanue. Kosiekius pecnupaToOpHBIX
MacoOK M MapJieBbIX MOBS30K. AJICOPOLIMOHHBIE CBOMCTBA aKTUBHUPOBAHHOI'O YTJIS.
Cunukarens U €ro NpuMEHEHUe B OBITY U JIETKOM MpoMbllIeHHOCTH. [IpoTuBoras
u ero ycrpoiictBo. IlomydyeHne AMCTWIIMPOBAHHOW BOJBI C  ITOMOILBIO
71a00paTOpHONl yCTaHOBKM JJIsi TEPErOHKU JKUAKOCTe. Paznenenue cmecu
IepMaHraHaTa M JUXpoMara Kajus crnocoOooM Kpuctammzauuu. Kosexius
«Hed1p n HepTenpoaykTe». B3zanMopelicTBUe MOPOLIKOB eje3a U CEpbl MpHU
HarpeBaHnu. [lomydeHue yriekucioro rasa B3aWMMOJEWCTBHEM Mpamopa ¢
KHCIIOTOW U OOHApyXEHUE €ro ¢ MOMOIIbI0 U3BECTKOBOM BojAbl. Karamutuueckoe
pasNoKeHHe TEPOKCHAAa BOAOpoJa (KaTaliu3aTop — JUOKCHJ MapraHua).
@epMEHTATUBHOE PA3JI0KEHUE IEPOKCHIA BOAOPOAA C ITOMONIBIO KaTajasbl.
KucnoTHbIli OrHETYHIMTENb, €r0 YCTPOMCTBO W NPUHLUMN JeWcTBUs. Peakius
HEUTpaau3auy OKpaleHHOro (eHOoA(PTaIenHOM pacTBOpa IIEJIOYH KHCIOTOM.
B3auMmopeiicTBue pacTBOpa NEpMaHraHaTa M JUXpoMara KajlHus C PacTBOPOM
cynbura Hatpus. [lomydenue ocamka ruapokcuna menu (II) wnm runpoxcuma
xene3a (III) peakuueld oOMeHa. PacTBOpeHHE MOTYYEHHBIX OCAJIKOB THAPOKCHU]IOB
METAJJIOB KUCJIOTOM. [losmydeHue yriekuciioro rasa B3aMMOJEHCTBHEM pacTBOpa
KapOoHaTa HaTPUs C KUCTOTOM.

JlabopaTopHbie onbIThl. Pa3zneneHne cmecn Cyxoro MOJIOKa M PEYHOIrO MECKA.
WzrotoBnenne puibTpa U3 QUIBTPOBAIBHOM Oymaru win OyMakKHOM calieTKu.
M3roToBieHre MapiieBbIX IMOBS30K KaK CpEICTBAa WHIAWBUIYAIbHOM 3alIUThl B
nepuoJl snuieMuu rpunmna. M3ydeHue cocraBa U NPUMEHEHUS CUHTETHYECKUX
MOIOLIUX CPEACTB, COAEPKAINX 3H3UMBI. 3ydeHHe yCTpONCTBA 3aKUTaJKA U €€
IUTAMEHH.

Paccka3bl mo xumMmumn

Paccka3sbl 00 yueHbIX. Beigatonmecs pycCKkue y4eHbIe-XUMUKU: )KU3Hb U
nesarenbHocTh M. B. JlIomonocoBa, /[. 1. MenneneeBa, A. M. Bytiepoga.



Paccka3sbl 00 3;1eMeHTax U BemecTBax. MeTayibl: aJlOMUHUM, KeIe30, 30J0TO.
Hewmeramnsl: a3ot, Bogopoa. Boga. Xmopun natpusi. KapboHat kambims.
Paccka3sbl 0 peaknusix. @otocuntes. ['openue. Kopposusi MeTajuios.

IIpakTuyeckas padora (IOMaIIHUI AKCIIEPUMEHT) «BbIpallluBaHue KpUCTALIOB
COJIN.

IIpakTuyeckas padora (noMamHui sKcriepuMenT) «Koppo3us MeTaioBy».

Paznean I11. TemaTrudeckoe nuiaHupoBanue y4eOHOro npeamera «Mup XuMum»

OcHoBHast oOpazoBaTeibHas MPOTpaMMa CPEIHEro o0Imero oOpa3oBaHMS
MAOY COLI Ne 151 ¢ yrnyOneHHbIM U3YYEHUEM OTAEIBHBIX MPEAMETOB OTBOJIUT
35 vacoB s 00s3aTeIBHOTO M3y4YeHHUs yueOHoro mpeamera «Mup Xumum» u3
pacueTa: B TOM yucie 1o 1 yaca B Hezento (35 yacoB B rox).

3.1. TemaTu4eckoe MJIaHUPOBaHMe y4eOHOT0 npeamMeTa « Mup xumum» B 7
KJjacce

Ilepeuennb pa3iesioB, TeM KoauvecTBo
4acoB HA
u3ydeHue
KAXK/0#l TeMbl

XUMHS KaK 4acTh €CTeCTBO3HAHUS. [IpenmeT xumun 1

MeTobl N3yYEeHHS €CTECTBO3HAHUS 4

Xumus u puzuka 2

Xumus u reorpadus 2

XuMUs 1 OMOTOTHS 2

KadecTBeHHBIC peaklinyi B XUMUU 2

MaremaTrka B XUMUH 7

SBneHus, IPOUCXOIAIIME C BENIECTBAMU 8

Pacckaspl 10 XuMuu 6

IToBTOpEHHE 1

7 KJacc
Ne Tema ypoka KoumnuecTBo
4acoB
1. | XuMus Kak 4acTh ectecTBO3HaHMs. [Ipenmer xumum. 1
2. | Meroabl u3y4eHus: €CTECTBO3HAHUS. 1
3. | HaGmronenue u SKCriepuMeHT. 1
4. | Ilpaktraeckas pabota Nel. 3HaKOMCTBO ¢ 1a00pPaTOPHBIM 1
obopynoBanueM. [IpaBuna TexHUKH 0€30MMaCHOCTH TIPH




paboTe B XUMHUYECKOM KaOWHETE.

[IpakTuueckas padorta Ne2. Habmronenue 3a ropsiiei
CBEUYON.

CTpOCHI/Ie BCIICCTBA.

AFpGI‘aTHBIC COCTOAHUA BCHIICCTB.

['eonornueckoe CTpOCHUE IUTAHETHI 3EMIISL.

© o N o

MuHepaibl ¥ TOPHBIE TOPOBL.

| XUMHWYECKUI COCTAaB KUBOU KJIETKHU.

11.

buonornueckast poJyib BOAbI B )KUBOU KIIETKE.

12.

KauecTBeHHbIC pCaKun B XUMHUHU.

13.

Ananutudeckuit 3¢ pext. Moienn KpucTaTu4ecKux
PELIETOK.

I I

14,

XuMHUYECKHE MEMEHTHI. [IpocThie 1 C0KHBIE BEIIECTBA.

15.

XHUMMYECKHE 3HAKA U XUMHUUYECKHE Q)OpMYHBI.

16.

OTtHOCHUTEIbHBIC aTOMHAS U MOJICKYJIAPpHAA MaCChI.

17,

YucThle BellecTBa U CMECH.

18.

OObemMHas J0JIs1 KOMIIOHCHTAa ra3oBOM CMECH.

19.

MaccoBas A0JIA paCTBOPCHHOI'O BCIICCTBA.

20.

MaccoBas 1oJist npuMecei.

21,

Pa3nenenue cmecen.

22,

I[I/ICTI/IJ'IJ'IHHHH " IICPCTOHKA.

23.

[IpakTuueckast padota Ne3. IIpuroroBnenue pacTBopa ¢
3aJJaHHOM MacCOBOM J10JIe pACTBOPEHHOTO BEIIIECTBRA.

R I e

24,

[Tpaktrueckast pabota Ne 4. BeipamuBanue KpucTauios.

|

25,

[Ipaktrueckas paboraNe 5. OuncTka MOBapEHHOM COJIU.

26.

[IpU3HAKN XUMUYECKUX PEAKLUU.

217.

[ToaroroBka K KOHTPOJBHOM padoTe.

28.

KonTtpoasHas padorta Ne 1 o Teme: «CMecH BEIIECTB U UX
COCTaBy.

I

29.

Kusznb u gesrensHocTh .M. Menaencena.

-

30.

Kuznb u nesarenbHocth A.M. byTieposa.

31.

Meramnsl. [IpencraBurenu MeTamioB.




32.

Koppo3zus metannos.

33.

Hemetamiml.

34,

HpCI[CTaBI/ITeJII/I HCMCTAJIIIOB.

35.

HOBTOpCHHe. CmMmecu BCHICCTB U UX COCTAaB.

I
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