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Paznea |. [IlnannpyemMble pe3y/ibTaThl 0CBOEHHUsI YUeOHOr0 nMpeaMeTa, Kypca.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS OCHOBHOW 00pa30BaTENLHON IpPOrpaMMbl OCHOBHOTO OOIIEro
00pa30BaHMs JIOJKHBI OTPAXKATh:

1) BocMTaHKME POCCUICKOM I'pa)XAaHCKOW WAEHTUYHOCTU: NAaTpUOTHU3Ma, yBakeHUs K (OTedecTBy,
MPOILIJIOE M HACTOSIIEe MHOTNOHAMOHAJIBHOrO Hapoga Poccuum; oco3HaHME CBOEH STHUYECKOMN
MPUHAJUICKHOCTH, 3HAHME WCTOPUHU, A3bIKA, KYJIbTYpPhl CBOErO Hapojaa, CBOETO Kpas, OCHOB
KyJIbTYpPHOIO Hacienuss HaponoB Poccum u  yenoBeuecTBa; yCBOEHUE TI'yMaHUCTUYECKHX,
JEMOKPATUYECKUX W TPAAWIIMOHHBIX IICHHOCTEH MHOTOHAIIMOHATBHOTO POCCHUICKOTO OOIIEeCTBA;
BOCIIUTaHHUE YyBCTBA OTBETCTBEHHOCTH U A0JTra nepen PonuHoi;

2) hbopmupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YUYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH O0YYarOIIUXCS
K CaMOPa3BUTHIO U caM000pa30BaHUIO HA OCHOBE MOTUBAIMU K 00YUYEHHUIO U MTO3HAHUIO, OCO3HAHHOMY
BEIOOPY W TOCTPOSHUIO JaJbHEWINCH WHAWBHUIYabHOW TpaeKTopuu oOpa3oBaHus Ha 0Oasze
OPUEHTHPOBKU B Mupe mnpodeccuit u mpodecCHOHANbHBIX MPEANOYTEHUI C Y4EeTOM YCTOHYMBBIX
MMO3HABATEIBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPYAY,
Pa3BUTHS ONbITA YYACTHUSI B COLUAIIBHO 3HAYUMOM TPYE;

3) dopmupoBaHHEe IETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHOH MPAKTUKH, YYUTHIBAIOIIETO COLMAIbHOE, KYJIbTYpHOE, SI3bIKOBOE,
JyXOBHOE MHOT000Opa3ne COBPEMEHHOT'0 MUPA;

4) dopMupoBaHHE OCO3HAHHOTO, YBAXHUTEIHLHOTO U JOOpPOXKETATENHHOTO OTHOUICHHSI K JAPYrOMY
YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, S3bIKY, BEpe, IPAKIAHCKON MO3UIUNHU, K HICTOPUH,
KYJIbTYypE, PEJIUTuH, TPAAULUAM, S3bIKaM, LIEHHOCTSAM HapoJ10B Poccuu v HapoaoB Mupa; TOTOBHOCTH
Y CITIOCOOHOCTH BECTHU JUAJIOT C IPYTUMHU JIFOJIbBMHA U JOCTUTAaTh B HEM B3aUMOIIOHUMAHUS,

5) ocBOEHHE COLIMATBHBIX HOPM, MPABUJI MMOBEACHUS, posiel U (JOpM COLMANbHON JKU3HH B TPYIaxX U
cooOIecTBax, BKIIOYash B3pOCIHbIE U  COIHUAIBHBIE COOOIIECTBA; YydYacTHE B  IIKOJIBHOM
CaMOYNpaBlIeHUU U OOIIECTBEHHOW JKM3HM B Tpeleiax BO3PACTHBIX KOMIETCHIMA C Y4eTOM
PEruOHANIbHBIX, STHOKYJIBTYPHBIX, COITUATBHBIX U IKOHOMHUYECKUX OCOOCHHOCTEN;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIETEHTHOCTH B PELICHUH MOpPAJIbHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OPMHUPOBAHHE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IOBEJCHUS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYITKAM;

7) ¢dopMupoBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OONICHHWM W COTPYIHUYECTBE CO
CBEPCTHHUKAMHM, JETHMH CTapIlIero U MIAJIIEr0 BO3pacTa, B3pOCIBIMH B Mpollecce 00pa3oBaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHOMCCIIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIOB ACSATEIHHOCTH;

8) dopmupoBaHUEe [EHHOCTH 3J0pOBOTO U 0Oe30macHOro o0pas3a KH3HU; YCBOCHHME TPaBUI
WHJIUBUIYAIBHOTO M KOJJIEKTMBHOTO O€30MacHOTO TIOBEJCHHS B YPE3BBIUAWHBIX CHUTYAIUSX,
YTPOXKAOIINX KU3HU U 3J0POBBIO JIFOJIEW, TPaBUJI MOBEICHUS HA TPAHCIIOPTE U HA JOPOTaX;

9) dopMupoBaHHE OCHOB HKOJOTMUYECKON KYyIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
9KOJIOTUYECKOTO MBIIIJICHUS, PAa3BUTHE OIBITA AIKOJIOTHYECKA OPUEHTUPOBAHHOM pPEQIIEKCUBHO-
OLICHOYHOM M MPAKTUYECKOM NESITEIbHOCTU B dKU3HEHHBIX CUTYalUsIX;

10) oco3HaHue 3HAYEHHUS CEMbU B JKM3HU 4YEJIOBEKa M OOIIECTBa, MPUHATHE IEHHOCTU CEMEWHOMN
KHU3HU, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIIIEHUE K YJIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETHUECKOTO CO3HAHUS YE€PE3 OCBOCHUE XYI0KECTBEHHOTO Haceaus: Hapo10B Poccun
Y MHpa, TBOPYECKOH JAEATEIBHOCTH CTETUYECKOTO XapaKTepa.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMs JIOJKHBI OTPAXKATH:

1) yMeHHE CaMOCTOSTENIBHO OMPEACIIATH IIEJIM CBOETO 00YUYEHUsI, CTaBUTh U (POPMYIIMPOBATH JJisi CeOs
HOBBIC 3a7]aud B y4yeOe W MO3HABaTEIbHON NEeATENIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOECH
IM03HABATEIILHOM JeSITCIIFHOCTH,

2) yMeHHEe CaMOCTOSATEIbHO TIAHUPOBATH IYTH JOCTHXKEHHS IeJIei, B TOM YHCJIe albTepHATHUBHBIC,
O0CO3HaHHO BBIOMpaTh Hanbosee A3 PeKTUBHBIC CITOCOOHI pelIeHUs YICOHBIX U TTO3HABATEIBHBIX 337144,
3) yMeHHe COOTHOCHUTH CBOM JACWUCTBHS C TUIAHUPYEMBIMH pPE3yIbTaTaMH, OCYIIECTBISTh KOHTPOIb
CBOEH JIESITENIbHOCTH B TIPOIIeCcCe JOCTIKEHUSI pe3yibTaTa, ONMPeaesaTh CIIocOObl IEUCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUHU C
W3MEHSIOIIENCS CUTYallue;

4) yMeHue OIICHHBATh MPABUILHOCTH BBHITIOTHEHHUS y4eOHOUM 3a/adyu, COOCTBEHHBIE BO3MOXHOCTH €€
perieHus;




5) BiazeHuWe OCHOBAMHU CAMOKOHTpPOJIS,, CaMOOLIEHKH, IPUHATUS PELIEHUH M OCYIIECTBICHUS
OCO3HaHHOT'O BBIOOPA B yueOHOW U MO3HABATEIbHOMN AEATEIbHOCTH;

6) yMeHHWe OmpeneisTh TMOHITHUS, CO3/aBaTh  O0OOIIEHUsS, yCTaHABIWBATh AHAJIOTHH,
KJ1accu(UIUpPOBaTh, CaMOCTOATENBHO BBIOMpPATb OCHOBAHUS W KPUTEPUM JUIsl KJIACCH(PUKALUU,
YCTAHABJIMBATh NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE PACCYXACHHUE, YMO3aKIOUEHHE
(MHOYKTUBHOE, I€yKTUBHOE U 110 aHAJIOT'MK) U JIeJIaTh BBIBOJIBI;

7) yMeHue co3aaBaTh, NMPUMEHATh U NPEOOPA3OBBIBATH 3HAKH M CHUMBOJBI, MOJEIHA M CXEMBI JJIs
peleHys yueOHbIX U 103HaBaTEIbHbIX 33Ja4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue OpraHu3oBbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESTEIBHOCTh C YUHUTENIEM U
CBEpCTHHKAMHM; paboTaTh MHIMBUAYAJILHO W B TPYIIE: HAaXOAWUTh OOINEe pEeHIeHHWEe M pa3perarhb
KOH(QUINKTBI Ha OCHOBE COIJIaCOBAaHUS IMO3MLIMH M  ydera HHTEpecoB; (OPMYIUPOBATh,
apryMEeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHne 0CO3HaHHO MCIIOJIB30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 3aJlaueil KOMMYHHUKALUU
IUIE BBIPQKEHUS CBOMX UYBCTB, MBICIEH W MOTPEOHOCTEH; IJIAaHUPOBAHUS M PETyISLUU CBOECH
NS TeIbHOCTH; BIaJICHUE YCTHONW U MHUCbMEHHOHN peublo, MOHOJIOTMUECKOW KOHTEKCTHON PeUblo;

11) ¢opmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TexHosoruil (nanee - UKT komnereHuun); pasBUTHE MOTHBALIUU K OBJIAJICHUIO
KYJIbTYPOH aKTUBHOT'O MOJIb30BAaHUS CIIOBAPSIMU U APYTMMHU IOUCKOBBIMU CUCTEMAaMU;

12) dopmupoBaHHe U Ppa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHME IPUMEHATh €ro B
MO3HABATENBHOM, KOMMYHHKATHBHOM, COIUAIBLHOW TMPAKTUKE M NPOPECCHOHATBHON OpHUEHTALWU.
IIpenmeTHble pe3yibTaThl OCBOEHHS OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOI'O OOILEro
oOpa3zoBaHusi ¢ yderoMm oOmux TpeOoBanuii CraHmapra W cnenu(PUKH H3Y4aeMBbIX MPEIMETOB,
BXOJSIIIUX B COCTaB MpeIMEeTHbIX oOiacTeil, AOKHBI o0ecrneyuBaTh ycIelHoe oOyueHHe Ha
CIIEyIOIEM ypoBHE 001iero oopazoBanus. M3yuyenne npeamerHoi obnactu «EcTecTBEHHO-HAy4YHbIE
IPEIMEThI» JTOJDKHO oOecredynuTh: (OPMHUPOBAHUE LIETOCTHONH HAayyHOW KapTHUHBI MHpA; MOHMMaHUE
BO3paCTAlOIIEl pOJIM €CTECTBEHHBIX HAyK M HAy4yHBIX HCCJIEIOBAaHUN B COBPEMEHHOM MHUpE,
IIOCTOSIHHOTO TIpoliecca 3BOJIOLUM HAy4YHOTO 3HAHMs, 3HAYUMOCTH MEXIYHapOJHOTO Hay4HOI'O
COTPYJHHYECTBA; OBJIAJCHUE HAYYHBIM IIOAXOJOM K pELICHUIO pa3jMyYHbIX 3a/]ay; OBJaJCHUE
yMEHUSMH (HOPMYIUPOBaTh TUIIOTE3bl, KOHCTPYUPOBAaTh, MPOBOJUTH 3KCIEPUMEHTHI, OLIEHUBATh
[IOJIy4YE€HHBIE PE3yJIbTaThl; OBJIAJCHUE YMEHUEM COIOCTABIIATH IKCIEPUMEHTAIbHBIE U TEOPETUUECKUE
3HaHUS ¢ O0BEKTUBHBIMH PEAINAMH KU3HH; BOCIUTAHUE OTBETCTBEHHOI'O U OEPEKHOTO0 OTHOLIEHUS K
OKpY>Kalollel Cpee; OBJIAICHUE SKOCUCTEMHON MO3HABATEIbHOW MOJICNIBIO U €€ PUMEHEHHE B IIEJISAX
IPOrHO3a SKOJIOTMYECKUX PHCKOB JJIsl  3JI0pOBbsl JIIO/IeH, O€30MacHOCTH KHM3HM, KadecTBa
OKpY’KaloIlllel cpesbl; OCO3HaHHE 3HAYMMOCTH KOHLEMIMH YCTOMYMBOTO pa3BUTHUS; (OPMUPOBAHUE
yMeHuil 6e30nmacHOro 1 3(pQEeKTUBHOIO MCIOIB30BaHMs J1JAOOPATOPHOrO 000PYIOBAHHUS, POBEIECHUS
TOYHBIX HU3MEPEHHH U aJeKBAaTHON OLEHKU MOJYYEHHBIX pPE3yJbTaTOB, MPEICTABICHHUS HAyYHO
00OCHOBAHHBIX apryMEHTOB CBOMX JAEHUCTBHUM, OCHOBAaHHBIX HAa MEXIIPEIMETHOM aHalIM3€e Y4eOHBIX
3azad.

IIpenmeTHble pe3ynbTaThl HM3y4eHHMs MpeaMeTHOM oOnactu «EcTecTBEHHOHAayuHbIE NPEAMETHD)
JIOJKHBI OTPaKaTh:

Xumus:

1) ¢opmupoBaHue mNepBOHAYATIBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUNA O BEIIECTBAX, WX
IPEBPALICHUAX M  IPAKTUYECKOM IPUMEHEHWM; OBJIAJEHUE IOHATHWHBIM  almaparoMm u
CUMBOJINYECKUM SI3bIKOM XUMUU;

2) oco3HaHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HayKHM Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XUMUYECKUX MPEBPALICHUI HEOPTaHUYECKUX U OPraHWYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SBJICHMHA J>XMBOW M HEXHUBOW MPUPOIBI; YIIyOJieHHE IpEACTaBICHUH O MaTepUalbHOM
€IMHCTBE MUDA;

3) oBiIaZeHUE OCHOBAMH XUMHYECKOW I'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATh U OOBEKTHBHO
OLICHMBATh >KU3HEHHbIE CUTYallMW, CBA3aHHbIE C XHMMHUEH, HaBbIKAMU O€30MacHOro OOpalieHHs ¢
BELIECTBAMM, UCIOJIb3YEMBIMA B IOBCEJHEBHOM »XW3HU; YMEHUEM aHAIW3UPOBaThb U IUIAHUPOBATH
HKOJIOTMYECKH O€30MacHOEe MOBEJCHHE B LIETSX COXPAaHEHHS 3J0POBbs U OKPYKAIOIIEeH CpeJibl;

4) ¢opmHupoBaHHE YMEHMH YCTaHABIUBATh CBS3M MEXIY pEaJbHO HAOIIOAAEMBIMH XHMHYECKUMHU
SBJIIGHUSIMU U TIPOILIECCaMH, MPOUCXOJSIIIMMU B MHUKPOMHpE, OOBSACHATH MPUUYMHBI MHOI000pasus




BEIIECTB, 3aBHCUMOCTh HX CBOWCTB OT COCTaBa M CTPOCHHUSA, a TAKXKE 3aBUCUMOCTH TPUMCHEHUS
BEIIIECTB OT X CBOMCTB;

5) nproOpeTEeHUE OIbITA UCTIOIB30BAHUS PA3IMYHBIX METOJIOB U3YUYCHUS BEIICCTB: HAOIIOACHUS 32 UX
MPEBpaICHUSIMA TIPA TIPOBEJICHHH HECIOKHBIX XHUMHUYECKHX OSKCIIEPUMEHTOB C HCIOJIb30BaHHEM
nabopaTopHOro 000pyAOBaHUs U IPUOOPOB;

6) ¢dopMupoBaHHE MPEACTABICHUI O 3HAUYCHHUM XUMHUYECKOW HAayKH B PEIICHHH COBPEMEHHBIX
JKOJIOTUYECKUX TPpoOIeM, B TOM UYHCIE B MPEAOTBPAIICHUH TEXHOTCHHBIX M HSKOJIOTHYCCKUX
KaracTpod.

Paznen |1. Conep:xxanue ¢pakyJbTaTUBHOIO Kypca « XMMHU4YeCKasi JJadopaTopus»

B cucreme ecrecTBEHHOHaydyHOro OOpa30BaHUS XUMHsS KaK y4eOHbIH NpeIMeT 3aHHMaeT Ba)KHOE
MECTO B MO3HAHWU 3aKOHOB MPHPOJBI, (OPMHUPOBAHUN HAYYHOH KApTHHBI MUPA, CO3JAaHHHU OCHOBBI
XUMHUYECKUX 3HAHUH, HEOOXOIUMBIX Ul MTOBCEJHEBHON KM3HM, HABBIKOB 370POBOr0 U 0OE3011aCHOTO
IUIS 4elloBeKa M OKPYXKarolled ero cpeabl o0pasza >KU3HHU, a TaKKe B BOCIHUTAHUM 3KOJIOTUYECKOMH
KyJIbTYpbl. YCIEIIHOCTh HW3Y4YEHHMs XUMHUHU CBSi3aHA C OBJQJACHHEM XUMHUYECKHM  SI3BIKOM,
coOmoeHrneM TpaBwiI  0e30MacHOM paboThl MPH  BBHINOJIHEHWH XHUMHYECKOTO HSKCIEPUMEHTA,
OCO3HAaHHWEM MHOT'OYHCJICHHBIX CBSI3€M XMMHHU C JPYTHMH IIPEIMETaMu LIKOJIBHOTO Kypca. IIporpamma
BKJIIOUAeT B ce0s OCHOBbI HEOPIaHWYECKOM M OpraHMYecKoM XuMuu. ['7aBHOM maeel mporpammbl
ABIISIETCA CO3JlaHKe 0a30BOr0 KOMIUIEKCA OINOPHBIX 3HAHMM IO XMMUH, BBIP@XEHHBIX B (opMme,
COOTBETCTBYIOLIIEH BO3pacTy oOydaromuxcsi. B coaepkaHMM JTaHHOTO Kypca Ipe/CTaBJICHbI
OCHOBOIIOJIAraloIUe XUMUYECKHE TEOPETUYECKHE 3HAHWSA, BKIIOYAIOIIME HW3YYEHUE COCTaBa M
CTpOE€HMsI 6 BEIECTB, 3aBUCUMOCTU MX CBOWMCTB OT CTPOEHHS, IPOTrHO3MPOBAHHE CBOWCTB BEIIECTB,
UCCJIEIOBAaHUE 3aKOHOMEPHOCTEH XMMHMUYECKHUX IPEBPAICHUN M IIyT€H YNPAaBIEHUS UMHU B LEIAX
MIOJIyYEHHUsl BEIIECTB M MaTepuajoB. TeOopeTHYeCKyr0 OCHOBY HM3yU€HHUs HEOPraHWYeCKOW XHMHUU
COCTaBJISIET aTOMHO-MOJIEKYJIsipHOe yueHue, [lepumonnueckuit 3akon J[.M. MenneneeBa ¢ KpaTKuMu
CBEJACHUSMHM O CTPOEHUM aToMa, BUJAX XHMHUYECKOM CBSA3M, 3aKOHOMEPHOCTSX IPOTEKaHUs
XUMHMUYECKUX peakuuid. B m3ydeHum Kypca 3HauMTeldbHAas pOJIb OTBOJUTCS XHMHUYECKOMY
SKCIIEPUMEHTY: MPOBEACHUIO TPAKTUYECKUX U JIaDOpaTOpPHBIX padoOT, OMUCAHUIO PE3YyJIbTATOB
YYECHMUYECKOTO SKCIEPUMEHTa, COOJIOACHHUI0O HOPM M IpaBui 0e30macHoi paboThl B XMMHUYECKOMH
naboparopun. Peanmsanusi JaHHOHW mporpaMmbl B Iporecce OOydYeHHUs IO3BOJIUT OOYJarOIIUMCS
YCBOUTB KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMU U TIOHATH POJIb U 3HAYEHHUE XMMHUH CPEAU IPYIHX HayK
o npupojsie. M3yduenue QaxynpTaTUBHOrO Kypca «BBeneHue B XMMHIO» B 4acTU (POPMHUPOBAHUS Y
o0yJaroImuxcs HaydHOTO MHPOBO33PEHHUS, OCBOCHMs OOIIEHAyYHBIX METOA0B (HaliroaeHue,
U3MEpEeHHE, SKCIIEPUMEHT, MOJEIMPOBAHNE), OCBOCHUS IPAKTUUECKOTO MPUMEHEHHUSI HayYHBIX 3HAHUN
OCHOBAaHO Ha MEXIIPEIMETHBIX CBA3IX C mpeameramu: «buonorus», «l'eorpadus», «cropus»,
«Jluteparypa», «Matemarukay, «OCHOBBI 0O€30MACHOCTH >KM3HEAEATEIbHOCTUY», «PyCCKUH A3BIKY,
«Puznkay, «IKOJIOTUN.

Tema 1. Xumus B uentpe ecrecrso3Hanms (11 4)

Xumus xak uacmv ecmecmeosnanus. Ilpeomem xumuu. EcTecTBO3HaHME — KOMIUIEKC HAyK O
npupone. Hayku o mnpupone: ¢dusuka, xumus, Ouonoruss u reorpadusa. IlomoxurensHoe u
OTpHULIATENIbHOE BO3ZCHCTBHE YenoBeka Ha npupoxay. IIpenmer xumuun. Tena u Bemecta. CBoicTBa
BEUIECTB KAK WX WHIUBUAYalbHbIE NpU3Haku. CBONCTBA BEIIECTB KaK OCHOBA WX IMPUMEHEHHS.
Memoovl uszyuenusi ecmecmeosnanus. HabmoeHne Kak OCHOBHOM METOJ| NMO3HAHMS OKPYKAIOIIETo
Mupa. YCIOBHUSl TpoBeneHUs HaOmoAeHus. l'umoresa Kak MpeAnoyiokKeHue, OObBSCHSIOIIEEe HIN
IpeICKa3bIBaOLIee MPOTEKaHNE HAOII0JaeMOT0 sIBJIeHUs. DKcnepuMenT. Jlaboparopusi. DKCrIepUMEHT
naboparopublii ¥ gomamHuil. CrnocoObl (UKCHUpOBaHUS pe3yNbTaToOB 3KcnepuMeHTa. CTpoeHue
IJITAMEHU CBEYM, CYXOI'0 TOPHOYET0, CIUPTOBKH.

Mooenuposanue. Monenu kak aOCTpaKkTHbIE KOMUU H3y4yaeMbIX OOBEKTOB U IpoleccoB. Monenu B
¢usuke. DnekTpoopHas MallMHAa Kak aOCTpakTHas MoOJAedb MOJHMM. Monenu B OHOJIOTHH.
buonoruueckue mymnsoxku. Mojenyu B XMMHUU: MaTepuaibHble (MOJIETH aTOMOB, MOJIEKYJI, KPUCTAJLIOB,
anmapaTtoB M YyCTAaHOBOK) M 3HAKOBbIe (XUMHUYECKUE CUMBOJIBI, XUMUYECKHUE (OPMYIIbI U ypaBHEHUS).
Xumuueckasn cumeonuka. XUMHUYECKUe CUMBOJBL. VX Hamucanue, mpousHoOIIeHHWE M HUH(oOpManus,
KOTOpYI0 OHM HecyT. Xumudeckue (opmynsl. WX HamucaHue, NMpPOM3HOIIEHHE M HH(MOpMAIHs,
KOTOpYIO OHU HecyT. IHieKkchl ¥ K03 PHUIIMEHTHI.



Xumus u @uzuka. YHUBEPCATbHBIA XapakTep MOJOXKEHUH MOJEKYIIPHOKHHETHYECKON TEeOpHH.
[TonsaTus «atom», «MOJIeKyna», «MoH». Kpucramnmdeckoe cocTrosiHue BelecTBa. Kpucrammueckne
pemeTky TBepabIX BemiecTB. Juddysus. bpoyHoBckoe ABHKEHHE. ArperaTHOe COCTOSHUE BEIECTBA.
I"a3000pa3Hble, xxuaKue U TBepAble BemiecTBa. Kpucrtammyeckue u aMopdHble TBEp/ble BELIECTBA.
du3nyecKkrue U XUMUYECKUE SBICHUS.

Xumus u eeocpagpusa. T'eonoruyeckoe CTpPOCHHME IUIAHETHI 3eMiIs: AP0, MaHTHs, JuTocdepa.
DNEMEHTHBIN COCTAaB T'€O0JIOTMYECKUX COCTABHBIX YacTel IUIaHeThl. MuHepaibl U TOpPHBIE IOPOIbI.
MarmaTtuueckie U ocaJouHble (OpraHU4YeCKUe U HEOPraHUYECKUE, B TOM YUCIIE M FOPIOYNE) IOPOIbI.
Xumus u 6uonoeusi. XMMHUYECKHH COCTaB >KMBOM KJIETKH: HEOpraHMYecKHe (BOJa M MHUHEPaJIbHBIE
COJM) U opraHuyeckue (OenKku, KUpbl, YIJI€BOJbl, BUTAMHHbI) BellecTBa. lIpocTbie M ClOXHbIE
BELIECTBA, UX POJIb B XKU3HEAEITEIbHOCTH OPraHU3MOB. bruosiornueckas posib BOJbI B KUBOM KIIETKE.
®otocuntes. Poib xnopoduiia B npouecce porocuHTe3a. buonornueckoe 3HaueHue )XUPOB, OEIKOB,
3(UPHBIX Macell, YIIIeBOIOB U BUTAMHHOB JIJIS )KU3HEACATEIIEHOCTH OPTaHH3MOB.

Kauecmeennvie peaxkyuu 6 xumuu. IloHATHE O KAaYECTBEHHBIX PEAKLUAX KaK O peakLusXx,
BOCIIPUHUMAEMBIX OPraHOJENTUYECKH: C IIOMOIIBIO 3pPEHMS, CilyXa, OOOHSHUA. AHAJIUTHYECKUN
spdext. OnpenensieMoe BELUIECTBO U PEaKTUB Ha HEro. BO3MOXXHOCTh M3MEHEHHUS HMX POJIM Ha
IIPOTUBOMOJIOKHYIO.

IIpakTuyeckasi padora 1. 3HaKkOoMCTBO C JlabopaTOpHBIM oOopyaoBaHuEeM. [IpaBmima Ge3omacHOCTH
pu paboTe B XUMUYECKOM KabHWHEeTe (JTabopaTopum).

IIpakTuyeckasi padora 2. HaGmroneHue 3a ropsimeld cBedod. YCTpoHCTBO cnupToBku. IIpaBuia
paboThI ¢ HAarpeBaTeIbHBIMH TPHOOPAMH.

Tema 2. MatemaTn4yeckne pacdyerbl B XuMuu (9 1)

Ommnocumenvnvle amomuas u MoNeKyIsApnas maccol. IloHsTHe 00 OTHOCHUTEIBHBIX AaTOMHOM U
MOJIEKYJISIDHOM Maccax Ha OCHOBE BOJOPOIHOM eauHMIbl. OnpeneneHue OTHOCHUTEIbHONW aTOMHOMU
Macchl XUMHUYECKUX 3JIEMEHTOB IO Nepuoandeckoi Tabmuie. Haxoxnenue mo ¢opmyne BemecTBa
OTHOCHUTEJILHOM MOJIEKYJIIPHOM MacChl KaK CyMMBbI OTHOCHUTEJIBHBIX aTOMHBIX MacC COCTaBJISIOLINX
BELIECTBO XMMHUYECKHUX HJIEMEHTOB.

Maccosas oons xumuueckozo snemenma 6 cnodcHom eewecmee. IloHstue o maccoBoit mone -(W)
XMMHAYECKOTO JJIEMEHTa B CIIO)KHOM BEIIECTBE M ee pacyer mo (opmyne BemectBa. Haxoxnenue
(dopMyIbl BellecTBa MO 3HAYCHHUSIM MACCOBBIX J0Je 00pa3yroliuX €ro 3JeMEHTOB (Ul 2-4acOBOIO
M3y4YeHUs Kypca).

Yucmuie gewjecmea u cmecu. IlonsiTue o yncTom BeuiectBe M cMecu. CMecu razoodpasHele (BO3ayX,
MPUPOAHBIN ra3), )kuakue (HedTh) U TBepAble (TOPHBIE OPOJIbl, KYJIUHAPHBIE CMECH, CUHTETHUECKHE
Moromue cpenctsa). CMECH TOMOT€HHBIE M T€TEPOT€HHBIE.

Obvemnas oons komnonenma 2azoeou cmecu. [lonsitue 06 06beMHOM 071€ () KOMIIOHEHTA Ta30BOM
cmecu. CocTaB BO3yxa M HpUPOAHOro rasza. Pacuer oObema KOMIIOHEHTa Ia30BOil cMeCH IO €ro
00BEeMHOM J071e, 1 HA00OPOT.

Maccosaa oona eewecmea 6 pacmeope. IloHsTHEe 0 MaccoBoil nosie (W) BeliecTBa B PacTBOpE.
PactBoputrens M pacTBOpeHHOE BemiecTBO. PacueT Macchl pacTBOPEHHOIO BeIleCTBAa IO Macce
pacTBOopa M MacCOBOW J10JIE PACTBOPEHHOI'O BEUIECTBA M JIPYIME PacdeThl C HUCIOJIB30BAHMEM 3THX
TTOHSITUH.

Maccosas oons npumecei. IloHsITHE O YUCTOM BellecTBE U npuMecu. MaccoBast 10st (W) IPUMECH B
oOpa3ue ucxogHoro BemecTBa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOIO BEIIECTBA IO Macce
BELIECTBA, COJEPXKALLEr0 ONPEICIIEHHYI0 MacCOBYI JOJI0 IPUMECEH, W JApYyrue pacueTsl ¢
HCIIOJIb30BAHUEM 3THUX IOHATHUH.

IIpakTnyeckas padora 3- [IpuroroBieHne pacTBopa ¢ 3aJaHHONW MAacCOBOHM JOJEH pacTBOPEHHOIO
BElIEeCTBA.

Tema 3. SIBjieHus, npoucxoasimue ¢ Bemecrsamu (11 4)

Paszoenenue cmecei. Tlonarue o paszneneHuu cMeceid M OUMCTKe BemlecTB. HekoTopsle mpocreiiiine
CrocoObl  pa3fiefieHus CMeceil: mpoceuBaHue, pasJelieHue CMeceli MAarHuToM, OTCTauBaHUE,
JIeKaHTaIMs, LEHTPUPYrUpoBaHUE, pa3/IelIeHHE C TOMOIBIO JEIUTEIbHON BOPOHKHU.

Qunvmposanue. PunbTpoBaHUE B Ja00paTOpuu, OBITY U Ha MPOU3BOACTBE. PUIIbTpAT.

Aocopoyus. Tlonarue 00 ancopOruu U ancopOeHTax. AKTUBHUPOBAHHBIA YTroJib KaK Ba)KHEHIIIHIA
aZicopOEHT, €ro HCIOJb30BaHUE B OBITY, HAa IPOU3BOJACTBE M B BOCHHOM Jele. YCTpPOWMCTBO
MIPOTUBOTA3a.



Lucmunnayus, kxpucmaniuszayus u eulnapusanue. JJACTIIIIAIMSA KaK IPOLECC BBIAECIECHNS BEIIECTBA U3
KUIKOW cMmecu. JluctwinupoBaHHas Boaa M obOnacth ee mpuMmeHeHus. I[leperonka HedTH.
Hedtenponykrel. @pakinoHHasi MEPEeroHKa *XHUJAKOro Bo3ayxa. Kpucramimsanus W BbIIapUBaHUE B
nabopatopun (KpuctaymmzaTopel W (papdopoBble dYamKyd s BBIMApUBAHUS) W Tpupojge. 9
Xumuueckue peaxyuu. IToHATHE 0 XUMUYECKOHN peaKIMK KaK MPOLECCE MPEBPAIICHUS OJHUX BEIIECTB
B Jipyrue. YClIOBUS TEUCHHUS U MPEKPALICHUS] XUMUYECKUX PEaKIIHil.

Ilpusnaku xumuueckux peaxyuti. VI3MEHEHHME 1BE€Ta, BbINAJACHHUE OCAJKa, PACTBOPEHHUE OCAJKA,

BbIJICJIEHUE ra3a.
IIpakTnyeckas padora 4 (goMamHUI

IpakTnyeckas padora S. OuncTKa MOBAPEHHOM COJIHU.

OKCHEPUMEHT). BbIpamiuBaHue KpUCTAIIIOB  COJIH.

IpakTuyeckasi padora 6 (1oManrHuit sKcriepuMenT). Kopposust MmeTaiios.

Tema 4.Paccka3sbl 10 XuMuH (34)

Yuenuueckasn konghepenyus «Beiaarommecs pyccKue y4eHble-XUMUKIY. JKU3Hb U IesTebHOCTh M. B.

Jlomonocoga, /1. 1. MenneneeBa, A. M. bytneposga.

Konxype coobwenuu yuawuxca «Moe mobumoe BemecTBo». OTKpBITHE, NMOJYYCHHE U 3HAUYCHHE

BBI6paHHBIX ydaluMucCsa BEIICCTB.

Koukypc yuenuueckux npoexmos. VlccienoBaHus B 00JaCTH XMMUYECKUX peakuuil: (OTOCHHTES,
rOpEeHUE U MEJUIEHHOE OKUCIIEHUE, KOPPO3Usl METAJIJIOB M CIIOCOOBI 3alUThl OT HEe, APYrue peakluy,

BBIOpAHHBIC yYAIIUMUCH.

Paznea III. TemaTuuyeckoe IJIAaHUPOBAHUE.

TemaTnuyeckoe NJaHMPOBaHMeE MO XUMUH, 7 KJIACC,
(1 yac B Heaexn10, Bcero 34 yacon)

Ne ni/m | Tema ypoka \ KosaunyectBo yacos \ Coaepxanue
Xumus B eHTpe ecrecTBo3Hanus (11 yacos)

1 XuMUA KaK 4acTh 1 XHUMHMS — 4aCTh €CTECTBO3HAHHSI.
€CTECTBO3HAHUS. B3aumooTHoLIEHUS YejioBeKa U
3HaueHue XHUMHUU IS okpyxaromero wmwupa. I[Ipenmer xumum.
4eJI0BEYECTBA. ®usnyeckue Tena u Bemecrsa. CBoiicTBa
BBonHBI HMHCTpYKTax BemecTs. [IpuMeHeHne  BewiecTB  Ha
o Th. OCHOBE UX CBOWCTB.

2 HaGmronenune u 1 HabGmronenus u 3KCIepuMEHT KaK METO/IbI
9KCIIEPUMEHT MO3HAHUS W3Y4YEHMUs] €CTECTBO3HAHHS M XUMHUHU.
OKPY>KaIoILEro Mupa. HaGmiogeHnss Kak  OCHOBHOH — MeTOA

NO3HAHUS OKPY)KAIOIIEro MUpa. Y CIOBHS
npoBefeHuss  HaOmoneHus.  ['umoresa.
OkcnepuMeHT. BriBog.

3 [IpakTuyeckas pabota 1 OtpabaTpiBaHuEe HaBBIKOB OOpaIIeHUs C
Nel «3nakomcTBO € 1a00paTOPHBIM 00opynoBaHEM B
1a00paTOPHBIM YCIOBHUAX  IIKOJBHOW  J1TaOOpaTOpHH.
o0opy/10BaHUEM. [IpaBuna Th B xumuueckoi 1abopaTopuu.
IIpaBuna Th»

4 [IpakTuueckass pabota 1 N3yuenne CTpPOCHHE IIJIAMEHMU.
Ne 2 «HaGmonenue 3a [IpuoOperenne  HaBBIKOB  pabOTBl  C
ropsiein CBEUOH. HarpeBaTeIbHBIMUA MPUOOPAMH.
YcrpoiicTBo 1 pabota
CIIUPTOBKM»

5 MopenupoBanue B 1 Mopenb, moxenupoBaHue. OcCOOEHHOCTH
XUMHH MOJIETUPOBAaHUS B XUMHU. XHUMHUYECKUE

MOJIETIM: TpeAMETHble (MOJEeNU aTroMma,
MOJIEKYJ, XUMHYECKHX IPOU3BOACTB),
3HAKOBBIE, WJIM CHMBOJbHBIE (CHMBOJIBI
JJIEMEHTOB, bopmybl BELIECTB,
ypaBHEHUSbpEaKInii)




6 XUMHUYECKUE 3HAKU U 1 XUMHUECKHE  3HaKM U (OPMYIIBIL.
hopmyIBI. XUMUYECKUH  BJeMEHT.  XUMHYECKHE
XUMHYECKUU 3Haku. Mx o0o3HaUYeHME, TPOU3HOIICHHUE.
AJIEMEHT Xumuyeckue GopMyJIibl BEIECTB.

IIpoctsle u cnoxHble BeniecTBa. MHIEKCH
u ko3 purenTsl. KauecTBeHHBIN 1
KOJIMYECTBEHHBIM COCTAB BELECTBA.

7 Xumuss u  pusmka. 1 Xumust u  ¢u3uka.  YHUBEPCAIbHBIHA
[TonsTus «aTom, XapakTep  TOJOXXEHUH  MOJEKYJISpHO-
«MOJIEKYJIa», «HUOHY. KuHeTudyeckor Teopuu. [loHATHS «aTOoM»,

«MoJeKyJay, «uoH». CTpoeHue BelecTBa.
Kpucrannuueckoe cocTosSHUE BeIECTBa.
Kpucramnumyeckue  pemiéTku  TBEPABIX
BemlecTB. BellectBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

8 ArperatHble COCTOSIHUS 1 ArperarHbie COCTOSIHUS BEIIECTB.
BEIIECTB. [lonsiTne 006 arperaTHOM COCTOSIHUU
["a3000pa3Hble, KUIKHIE BemiectBa. DU3MYECKHE U XUMUUYECKHE
1 TBEP/IbIE BELIECTBA sBiieHus1. ['a3000pa3Hble, XKUIKHE U

TBEpbIE BellecTBa. AMOp(HbIE BELIECTBA.

9 Xumus u reorpadus. 1 Xumus u reorpadusa. CtpoeHue 3eMiH:
MuHnepansl U TOpHBIE SIIPO, MAHTHS, KOpa. MUHEpasbl U TOPHBIE
MIOPO/IBI. nopoibl. Marmatuueckue u ocajgoyHbie

(HEeopraHu4eckue U OpraHu4ecKue, B TOM
YHClie ¥ TOPIOYNE) TOPOIBI

10 Xumusi 1 OUOJIOTHSL. 1 Xumusi 1 6uonorus. XUMUYECKUN COCTaB
XuUMUYecKHuil ~ cocTaB KUBOM KJIETKH: HEOpraHudeckue (Boja u
KUBOU KJICTKH. MUHEpPAJIbHBIE COJIM) M OpPraHUYECKUe

(Oenku, KHUpBI, YIIEBOABI, BUTAMHHBI)
BeleCcTBA. buosornyeckas poijib BOJBI B
AKUBOM KIIETKE. @DoTOCHHTE3.
buonoruueckoe 3HaueHue OEIKOB, KUPOB,
3(UpHBIX Macem, YIIIeBOAOB, BUTAMHUHOB
JUISL JKU3HEIESITEIbHOCTH OPraHU3MOB.

11 KauectBeHHsbie 1 KauecTBeHHBIE peakii B XUMUH.
peaknuuu B XHMHH. PacrioznaBaHue BemiecTs ¢ NOMOIIbIO
AHanuTUYECKUH KAueCTBEHHBIX peakuuil. Onpenensemoe
CUTHAJ. BEIIECTBO U PEAKTHB Ha HETO.

MaremaTuka B xXumuu (9 4acoB)

12 OTHOCUTEBHBIE 1 OTHOCUTENBHAS aTOMHAsI U MOJICKYJIIpHAst
aTOMHast u maccel. OTHOCUTENbHAs aTOMHas Macca
MOJIEKYJIsIpHast JJIEMEHTA. MonekynsipHas Mmacca.
Maccol. Haxoxaenue OnpezneneHne OTHOCUTENIBHONW aTOMHOM
OTHOCHUTENbHOU Macchl XUMUYECKHX 3JIEMEHTOB I10
MOJIEKYJIIPHOU tabmuue J[.U. Menneneesa. Haxoxnenue
MacChl BEIIECTBA OTHOCHUTEIIBHOM MOJIEKYJISIPHON MacChl

BEILIECTBA KaK CYMMBbI OTHOCHUTEIbHBIX
ATOMHBIX MAacc, COCTABJISIFOIINX BEIIECTBO
XUMHUYECKUX DJIEMEHTOB.

13 MaccoBas IOJIA 1 MaccoBas 101 2JI€MEHTA B CIIOKHOM
3JeMEHTa B CIOKHOM Beuiectse. [loHsaTHE O MaccoBoil oiie
Bemlectse. Pacuer JJIEMEHTa B CJIOKHOM BellecTBe M €€
MacCOBOM JOJIU pacuér o opMysie BelecTBa.

14 Yuctele BeliecTBa. 1 Yuctele BelecTBa U cMecu. YucThie
I'ereporennsie U BeuiectBa. Cmecu. I'ereporennsie u
TOMOT€HHbIE CMeCH TOMOT€HHBIE CMECH.




15 OObeMHas 7onsi Ta3a B 1 OObéMHas 0TS Ta30B B CMECH.

cMecH U e€ pacuer Omnpenenenne 00bEMHOM 01H Ta3a(() B
cmecu. CoctaB aTMOc(hepHOro Bo3ayxa 1
npupomHoro rasza. Pacuér oObéma monm
ra3a B CMECH I10 ero 00bEéMy, 1 HA000POT.

16 MaccoBas JI0JIs 1 MaccoBas 1015 BEllIeCTBa B pacTBOpE.
BEIIECTBA B pacTBOpPE U Konuentpanus. PactBopurens u
€€ pacyeT pacTBOpEHHOE BelEeCcTBO. Pacyér maccel

pacTBOpEHHOrO0  BellecTBa IO  Macce
pacTtBopa u MaccoBOH none
pacTBOPEHHOTO BEILIECTBA.

17 [Ipaktuyeckas paborta 1 MaccoBast 10711 BellecTBa B pacTBOpE.
No 3 «llpuroroBneHue Pacuér Maccel pacTBOPEHHOrO BeIIECTBa
pacTBopa ¢ 3aJaHHOM [0 Macce pacTBOpa M MAaccOBOH JoJie
MaccoBOH nonein PacTBOPEHHOTO BEILECTBA.
pacTBOPEHHOIO
BEIIECTBA»

18 Maccoast J0J151 1 MaccoBast nons npumeceil. [lonstue o
npumecein YHCTOM BEIeCTBE M MpuMecH. MaccoBas

J0J7sT TpUMECH B 00pasle HCXOAHOTO
BEIIIECTBA.

19 Pemenune 3amau wu 1 Pacuér Macchl OCHOBHOIO BelIleCTBa IO
yIpaXHEHUH 1O TeMe macce BEIIECTBA, COJIeprKaIlero
«Maremaruka B OITPENICIIEHHYIO MAacCCOBYIO JIOJTEO
XUMUI) npUMecen.

20 Pemenne 3amau  Ha 1 Omnpenenenne o0BEMHON gomm Taza (¢Q) B
HaxoXxIeHue 00BEMHOMI CMECH.

JIOJIM ra3a B CMECU IIO

ero o0bemy

SIBaenusi, npoucxoasinue ¢ Bemecrsamu (11 yacos)

21 Pa3znenenue cmeceit. 1 Paznenenue cMmeceil. Crnioco0sl
CrniocoObl1 pa3aeneHus pa3zieneHns cMeceil M OYMCTKa BEIECTB.
cMmecen Hexkotopsie IIpoCTeNIINe CrocoObl

paszeneHus cMmeceit: IIPOCEUBaHUE,
paszeneHrue cMecedl MOpOIIKOB JKee3a U
Cepbl, OTCTaUBaHUE, ACKAHTAIIHS,
HeHTpu(yrupoBanue,  pasfeieHue ¢
HOMOIIBIO JeUTEeNbHON BOPOHKH,
($uIbTpOBaHUE.

22 Pa3znenenue cmecu 1 dunbsTpoBaHuE B 1a00paTopuu, ObITY U Ha
bUIBTPOBAHUEM npousBoyctie. [lonsiTue o punpTpare.

23 Ancopouust. Ilonsitue 1 Ancopbuust. Baxkneiimme aacopOeHTHI.

00 azicopouu " VYerpoiicTBO MpoTHBOTA3A.

aJicopOeHTax.

24 JucTunnsamus WU 1 JncTumnsmus 1503051 MeperoHka.
MeperoHka Kak mporiecc JucTminsanys WM TIeperoHKa  Kak
BBIJICTICHUSI  BEIIECTBA MIPOIIECC BBIJICJIEHUS BEIIECTBA U3
W3 JKUIKOU CMECH JKUJIKON cMmecu. [uctrimrpoBaHHas BoJa

u oOmactu e€ mnpumeHeHus. Ileperonka
Heptu. Hedrenponykrel. DpakuuoHHas
MePEeroHKa >KUJKOT0 BO3IyXa

25 [IpakTuueckass pabota 1 Kpucranmnmzanus iy BelnapuBaHue.

Ne 5 «Ouncrka Kpucrannuzanus u  BbIIapuBaHUE B

MTOBapEHHOM com» 71a00paTopuu M B IPUPOJIC

26 XUMHUYECKUE PEeaAKIIHH. 1 XUMUYECKUE PEaKIMH. YcnoBus




IIPOTEKAHUA U MPEKPALICHUS XUMUYECKUX
peakuuii. XUMHYECKHE pEaKIuu Kak
IPOLECC MPEBPALIEHUsS] OJHUX BELIECTB B
apyrue.  YcClIoBUSL ~ NpPOTEKaHUS U
NIpEeKpalieHuss  XMMHYECKUX  pEaKIuil.
ConpukocHOBEHHE (KOHTAKT) BEILIECTB,
temneparypa. Karanuzarop. Uarudurop.
Ynpasiienue nporeccaMmy ropeHusl.

27 [Ipu3HaKKN XUMUYECKUX 1 [Ipu3HaKK XMMUYECKUX PEaKIUH.
peakuuii
28 Ob6cyxnenune 1 [Ipyu3HaKM XMMHUYECKUX pEaKIHii:
pe3yIbTaTOB W3MCHEHHE 1[BETa, 00pa30BaHUE 0CAIKA,
MPAKTUIECKOW PaOOTHI pacTBOpPEHHE TIOJYICHHOTO OCaIKa,
No 6 (moMamrHu’ BBIJICIICHUE T'a3a, TTOSBJICHHE 3amaxa,
IKCIIEPUMEHT) BBIJICJICHHE WIIH MOTJIOIMICHUE TEIIOTHI.
«M3ydyenne  mporecca
KOPPO3UH KeIe3a»
29 O06001enue U 1 CucremMaru3anus 3HaHUH O SBJICHUIX
aKTyalu3anus 3HaHUH MIPOUCXOISAIINX C BEIIECTBAMH.
o TeMe «SIBieHus,
MIPOUCXOISTIIHE C
BEIIECTBAMU .
30 Pemenne 3amau  Ha 1 Paznenenue cMeceid. CnocoObl
pasneneHue cmecei paszencHus
CMecel W OYHMCTKa BemecTB. HekoTopeie
31 [TpombIinIeHHOE 1 npocTenine CIoCcoObI pasnencHus
3HAYCHUE CII0c000B cMeceid.
pasneneHus cMecei Juctrismus WU MeperoHkKa.
XUMUYECKUE PEAKIIUU
Paccka3bl mo xummum (3 yaca)
32 VYuennueckas 1 Brigarommecs pyccKkue y9eHbIe XUMUKA
KOH(epeHIHs
«Brigarommecs
pycckue yUEHBIE
XUMHKH)
33 Konkypc coobmienunii 1 Pa3Ho00Opa3ue XMMHUYECKUX BEIIECTB U X
ydamuxcs «Moe 3Ha4YEHHE, CBOKMCTBA
JIO0MMOE  XMMHUYECKOE
BEIIIECTBO»
34 Konkypc yuennuecknx 1 UccnenoBanuss B 00JaCTH XMMHYECKHX
MIPOEKTOB, peaxiuit
TTOCBSIICHHBIN
HCCIIEIOBAHUSM B
00JIacTM  XUMHYECKHX
peakuuii
Hroro 344
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