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PABOYAA NMPOrPAMMA YYEBHOIO KYPCA

Xumua (nponeaesBTUKa)
OcHoBHOro ob6uwero obpasoBaHus
(®roc 000)

CPOK peanusaumn 1 rog,



ILlnanupyeMsble pe3y/ibTaThl H3y4eHHd NpeaMera « Xumus. BBoaHbIH Kypc. 7 Kiaace»

JIN4YHOCTHBIE

e B LIECHHOCTHO-OPUEHTALIMOHHOH c(hepe — UyBCTBO FOPJIOCTH 32 POCCUHCKYIO XMMUYECKYIO
HayKy, T'yMaHU3M, OTHOILICHHUE K TPYAY, LEICyCTPEMIICHHOCTb;

e ()OpMHPOBAHUE LIECHHOCTH 370POBOr0 U 0€30I1aCHOr0 00pa3a KU3HHU;

e YCBOCHHE IMPAaBUJ HWHAWBUIYAIBHOTO M KOJUJICKTMBHOTO O€30MIaCHOTO TMOBEACHHS B
Ype3BBIYAIHBIX CUTYALUAX, YTPOXKAOLIMX KU3HU U 30POBBIO JIIOJEH;

* B TPY/I0BO# c(pepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODPY JaibHEHIIEH 00pa3oBaTenbHON
TPAaeKTOPUHU;

e B I03HABATEJIbHOW (KOTHUTHBHOM, MHTEIEKTYaJbHOH) chepe — yMEHHUE YIpaBisiTh
CBOCH IT03HABATEIBHOU JAEATEIbHOCTBIO.

e GOPMHPOBAHNE OCHOB 3KOJOI'MYECKOH KYJIbTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO

¢ DKOJIOTUYECKOTO MBILIUIEHUS, Pa3BUTHE OIBITA HKOJOTMYECKH OPUEHTHUPOBAHHOU
pedaeKCUBHO-OLICHOYHON U IPAKTUYECKOM 1E€ATENbHOCTH B )KU3HEHHBIX CUTYaLIUsX;

MeranpeamMeTHble

e YMEHHE CaMOCTOSTEIIHO OTPEACIATH IS CBOET0 00YUYEHUSs, CTAaBUTh U (POPMYIIHPOBATH
Juis cebsi HOBbIe 3aJaud B y4€0e M IO3HABATEIbHOW JEATENbHOCTH, pa3BUBAaThb MOTHUBBI U
MHTEPECHI CBOEH ITO3HABATEIIBHON IE€ATEIbHOCTH;

e YMEHUE CaMOCTOSTENIBHO IUIAHUPOBATh IIyTM JOCTMIKEHMS 1€JIed, B TOM YHCIE
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3 (eKTUBHBIE CIOCOOBI peleHus y4eOHbIX U
II03HABATEJIbHBIX 33/]a4;

e YMEHUE COOTHOCUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMH PE3YIbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B NPOLIECCe JOCTUKEHUS pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JeICTBUI B paMKax MPEUIOKEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JAECHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYaLIUEH;

e YMEHUE OLICHUBATh MPABUJIBHOCTb BBIOJIHEHUS Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pEeIlIeHNs,

e BJIQJICHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLIEHKH, IIPUHSTHS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOI'0 BEIOOPA B yueOHOM U MO3HABATEIbHOMN 1EATEIbHOCTH;

* YMEHHUE ONpPENEATh MTOHSATHUS CO3/1aBaTh 00001eHus yCTaHaBIUBATh
aHAJIOTUMKIACCU(PHUIIMPOBAaTh, CaMOCTOSITEIbHO BBIOMPAaTh OCHOBaHMS M KPUTEPUH IS
KJIacCCU(UKALMY, YCTAHABIMBaThb IPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JIOTHYECKOE
paccykaeHue, yMO3aKItfoueHne (MHIYKTUBHOE, IelyKTUBHOE U 110 aHAJIOTUHN) U JeJIaTh BHIBO/IbI;

e YMEHHUE CO3[1aBaTh, IPUMEHSTh 1 PE0OPa30BbIBATh 3HAKH M CUMBOJIbI, MOJIEIIN U CXEMBI
JUIS pelIeHns: y4eOHbIX U O3HABATENbHBIX 3a/1a4;

e YMEHUE OPraHHU30BbIBaTh Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTH C
yYUTENeM U CBEPCTHUKAMU; pabOTaTh MHIMBHUYaJIbHO U B TPYIIE: HAXOJUTH 00IIee peleHue 1
pazpemaTh KOHGIMKTHI HA OCHOBE COIIACOBAHUS MO3UIMM U yuéTa MHTEpECOB; GOPMYyIUPOBATH,
apryMeHTHpOBAaTh U OTCTauBaTh CBOE MHEHHUE;

e YMEHHE OCO3HAaHHO HCIIOJIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBMM C 3ajadei
KOMMYHHKAIIMM JJIs1 BBIPQXKEHUS CBOMX YYBCTB, MBICIIEH W MOTPEeOHOCTEH; IUIAHUPOBAHUSA U
PETyJIsMN CBOEU AEATENBHOCTH; BIAJCHUE YCTHOW M NMUCBMEHHOW pPEYbI0, MOHOJOTMYECKOH
KOHTEKCTHOU peyYblo;

e opMHpOBaHME UM  pa3BUTHE KOMIIETEHTHOCTH B  O0JIaCTH  HCIIOJIb30BAHUS
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

e GOpPMUPOBAHUE UM PA3BUTHE HKOJIOTMYECKOTO MBIIUICHUS, YMEHUE MPHUMEHSTh €ro B
MI03HABATENbHOM, KOMMYHHUKATUBHON, COLIMATBHOM IPAKTHUKE U MPO(ECCHOHAIBHOM OPHEHTALUH.

IIpenmeTHbIe




* B no3naBarenbHO# cdepe: maBaTh ONpeneNeHUs] W3YUYEHHBIX MOHATHUN: «XUMHUYECKUIN
JJIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTBIE M CIIOKHBIC BELIECTBA», «BEILECTBOY,
«xuMHyeckas (hopmysay, «OTHOCHUTENIbHAs aTOMHAs Macca», «OTHOCHTEIbHAs MOJEKYJspHas
Macca», «KpUCTAIIMUECKasl PelIeTKay, , «[IePUOAUYECKUI 3aKOH», «IeproanYecKas Tabuunay,
«XMMHYECKas peakuus», XUMHUYECKOE YpPaBHEHUE», «TECHETHYECKas CBA3b»; OIUCATh
JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO MTPOBEIECHHBIE XUMUUECKAE IKCIIEPUMEHTBI; OIIMCBIBATH
U pa3nuyaTh TPOCThIE M CIIOKHBIE BEIIECTBA, XWMHYECKUE PEAKIMU; KIACCU(PHUIMPOBATH
U3y4eHHbIE OOBEKTHI U SIBICHUS; J1eJ1aTh BHIBObI M YMO3AKIFOUEHUS U3 HAOIIOACHUH, N3yUYEHHbIX
XUMUYECKUX 3aKOHOMEPHOCTEH, IIPOrHO3UPOBATH CBOMCTBA HEU3YYEHHBIX BEILIECTB 110 aHAJIOTUU
CO CBOMCTBAMM HW3YYEHHBIX; CTPYKTypUPOBaTh H3YyYEHHBIM MaTepual U XHUMHUYECKYIO
UH(OPMALINIO, TOTYYSHHYIO U3 APYTHUX UCTOYHUKOB; MOJICIIUPOBATH CTPOCHUE MPOCTHIX MOJIEKYIT;

* B IeHHOCTHO — OpPUEHTALIMOHHOH cdepe: aHAIN3UPOBaTh U OLIEHUBATh MOCIEACTBUS IS
OKpYKarolIel cpenbl OBITOBOM W TPOU3BOJCTBCHHON ACSITENLHOCTH YEIIOBEKA, CBA3aHHOU C
nepepabdoTKO BELIECTB;

* B TpynoBoii cdepe: mpoBOIUTh XMMUYECKHIA SKCTIEPUMEHT;

*B cdepe Oe3zomacHOCTH JKU3HEAEATENBHOCTU: OKa3blBaThb IEPBYIO IOMOLIb IpPU
OTpaBJIECHMSX, OXKOIax M JPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMM M JIAOOPaTOPHBIM
o0opynoBaHuEM.

Conep:xanue yueOHOro Kypca

XuMHus B IEHTPe eCTeCTBO3HAHMA

XUMHUS — YacTh €CTECTBO3HAHMsI. B3auMMOOTHOIIIEHHS Y€I0BEKa U OKPY’KAIOLIEro MUpa.
[Tpeamer xumuu. dusndeckue Tena u BemecTBa. CBoiicTBa BemiecTB. [IpumMeHeHue BeniecTs Ha
OCHOBE MX CBOWCTB.

HaGnroneHue kak OCHOBHOM MeTO/[] TO3HAHUSI OKPY’KAIOLIEr0 MUpa. Y CJI0BUS IPOBEICHUS
HaOmoeHus. I'unoresa. DxkcnepumMenT. BriBog. Ctpoenue ninamenu. Jlaboparopus u
o0opyoBaHue.

Mopnens, mogenupoBanue. OCOOEHHOCTH MOJIEIUPOBaHUs B reorpaguu, Gpusuke,
6uonornu. XuMHYECKHUEe MOJIEIH: MTpeIMETHbIE (MOJENU aTOMa, MOJIEKYJ, XUMUYECKHX U
IIPOMBIIUIEHHBIX IPOU3BOJICTB), 3HAKOBBIE, MJIK CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYJIbI
BEIIIECTB, YPaBHEHUS PEaKIIHiA).

XUMHUYECKUH JIeMEeHT. XUMHYeCcKue 3Haku. Mx o603HaueHne, MPON3HOIICHHE.
Xumnueckue Gopmyiisl BeniecTs. IIpocTeie u crnoxxHble BemecTBa. MHAeKCh 1 K03 PUIMEHTHI.
KauecTBeHHLIN U KOJIMYECTBEHHBINA COCTaB BEIIECTBA.

[TonsiTust «aToM», «MoJeKysa», HoH». CTpoeHue BeniecTBa. Kpucrammmiyeckoe cocTossHue
BenlecTBa. Kpucrannuueckue pemerku TBepabix BeuiecTs. Juddysusa. bpoyHosckoe nuxenue.
BemiecTBa MOJNEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

[TonsiTrie 06 arperaTHOM COCTOSIHMM BelllecTBa. PU3NUECKUe U XUMUYECKUE SIBICHHUS.
["a3000pa3Hsble, )KUIKUE U TBEp/ble BelecTBa. AMOP(HbBIE BELIECTBA.

Ctpoenue 3eminu: Apo, MaHTHs, Kopa. JIutocepa. Munepaiibl u ropHble TOPOJIBI.
MarMaTHuecKue U 0cafioyHble (HEOpraHMUECKUe U OPraHndecKre, B TOM YHCIIE U TOPIOYHE)
MOPO/IBI.

XUMHUUECKUH COCTaB KHMBOM KJIETKU: HEOPraHMUECKUe (BOJIa 1 MUHEPAJIbHBIE COJIH) U
opranuueckue (0enKu, >KUpBI, yTIIeBOIbl, BATAMUHBI) BellecTBa. buonornueckas posib BOJIbI B
xuBoH KieTke. DoTocunres. Xnopoduiul. buonornueckoe 3HaUeHUE )KUPOB, OEIKOB, 23(PUPHBIX
Macell, yIJIeBOJ0B U BUTAMUHOB /ISl )KU3HEAEATEIbHOCTH OPraHU3MOB.

KauectBennsle peakuyy. Pacrio3HaBaHuE BEIIECTB C IOMOILBIO KAUECTBEHHBIX PEAKIIHIA.
AHanutnueckuit curaain. OmnpenaensieMoe BEUIECTBO U PEaKTHB Ha HETO.

MartemMaTHKa B XUMHH
OtHocuTeNnbHas aTOMHAas Macca 3JieMeHTa. MonekyinsapHas macca. OnpeneneHue
OTHOCHUTEIIFHOM aTOMHOM MacChl XMMHUYECKHUX 3JIeMeHTOB 110 Tabute [[. . Menneneena.



HaxoxxeHre 0OTHOCUTENBHOM MOJIEKYISIPHOM Macchl 0 (hopMyIie BEIIeCTBA KaK CyMMBbI
OTHOCHUTEJIBHBIX aTOMHBIX MAacCC, COCTABIIAIOIINX BEIIECTBO XUMUYECKUX DJIEMEHTOB.

[TonsiTve 0 MaccoBOM J10J1€ XMMUUYECKOTO 3JIEMEHTA (W) B CIIOKHOM BELIECTBE U €€ PACUET
10 (hopMyJie BELIECTBA.

Yuctslie BemectBa. Cmecu. ['ereporeHHbie 1 rTOMOreHHbIE cMecH. 1'a3000pa3Hble (BO3aYX,
MIPUPOIHBIN ra3), KuAKue (HedTh), TBEPAbIE CMECH (TOPHBIE ITOPO/IbI, KyJTUHAPHBIC CMECH U
CHHTETUYECKHE MOIOIIINE CPEACTBA).

Onpenenenue o0beMHOM 1011 ra3a B cMecH. CocTaB aTMOC(HEPHOro BO3AyXa U
npUpoAHOTO ra3a. Pacyer o0bema 101u ra3a B CMecH 1o ero 00bemMy, 1 Ha000poT.

MaccoBas nois Bemectsa B pactBope. Konuenrpauus. Pactsopurens u pacTBOpEHHOE
BellecTBO. Pacuer Macchl pacCTBOPEHHOI'O BELIECTBA [10 Macce pacTBOpa U MacCOBOM J10J1€
PacTBOPEHHOI'O BEUIECTBA.

[ToHsiTHe 0 UNCTOM BELIECTBE U NTpUMecH. MaccoBast 10Ji1 IPUMECH B 00paslie HCXOIHOIO
BeniecTsa. OCHOBHOE BelECTBO. PacueT Macchl OCHOBHOTO BEILIECTBA 110 MACCE BEILIECTBA,
COJZIEPIKAILETO ONPEAEICHHYI0 MAaCCOBYIO JOJIIO IIPUMECEH.

SBeHus, npoucxXoasilfe ¢ BelecTBaMHu

Crioco0bI pa3zieneHust cMeceld M OYHMCTKa BemecTB. HekoTopele mpocTeiinre crnocoOs
pa3fesieHusl CMECEH: IPOCEUBAHNE, PA3/IEICHUE CMECEH TIOPOILIKOB XKeJle3a U CEPBI,
OTCTaMBaHUE, IEKAaHTALWs, IICHTPU(YTUPOBAHHE, Pa3IEICHUE C TIOMOIIBIO JICTUTEIHHOMI
BOPOHKH, (uibTpoBanue. unbTpoBaHue B 1ab0opaTopu, ObITY U Ha pou3BojcTBe. [loHsATHE O
¢unwsTpare. Ancopouus. [Touarue 06 ancopOunu u agcopOeHTax. AKTUBHPOBAHHBIN yroJib KakK
BaXHEUIINN aIcOpOEHT. Y CTpOICTBO MpOTUBOrasa.

Juctuisinus (meperoHka) Kak npolecc BbIJCIEHUS BEIECTBA U3 KUKOH CMECH.
JuctunnupoBaHHas BoJia U 00J1acTH €€ IPUMEHEHHUS.

Kpucrannu3zamnus nin BeimapuBanne. Kpucrammsanus 1 BeIIapuBaHKUE B 1a00OPaTOPUU
(kpucTamu3aropsl U GpaphopoBble YAIIKK AJIS BBIIAPUBAHUS) U IIPUPOJIE.

[Teperonka nedru. Hedrenpomykrel. @paknnoHHass HeperoHKa >KUAKOTO BO3AyXa.

XVMHYECKNE PEAKIIMU KaK MPOIECC TPEBPALLEHUS OJHUX BELIECTB B IpYrHe. Y CIOBHUS
MPOTEKaHUs U MPEKPaIIeHNUs XUMHUUECKUX peakinid. ConpuKoCHOBEHHE (KOHTAKT) BEILECTB,
HarpeBanue. Karanuzarop. Hrudurtop. YnpasieHue peakusiMi rOpeHUs.

[Ipu3Hakyu XUMUYECKUX pEaKIUii: "3MEHEHHE 1[BE€Ta, 00pa30BaHUE OCAJKa, PACTBOPEHUE
MIOJIyYEHHOTI'0 OCa/IKH, BBIJICIICHUE T'a3a, NOSIBJICHHUE 3aI1axa, BbIACIECHUE WU TIOTJIOLICHHE
TEIUIOTHI.

Paccka3sbl 1o xumMun

Boiparomuecs pycckue yueHble-xuMukn». O xu3HU U nesrenbHoctd M. B. JlomoHocOBa,
. U. Menneneesa, A. M. byTtnepoBa, Ipyrux OTe€UeCTBEHHBIX U 3apyOEKHBIX YUEHBIX (110
BBIOODY yUalluxcsi).

KanennapHo-reMaTH4ecKui MJIaH.

Xumusi. BBogHblii kype. 7 kiaace (354acos; 1 4 B HegeJ110).

Ne Tema ypoka

1 XUMUS — YacTh €CTECTBO3HAHUS. B3auMOOTHOIIEHHS YeToBeKa U OKPY’KaIOIIEero
mupa. IIpenmer xumnn. @usndeckue tena u Bemectsa. CBOMCTBA BEIIECTB.
ITpuMeHeHNe BelecTB Ha OCHOBE UX CBOMCTB.

2 HabmntoneHue 1 9KCEpUMEHT KaK METO/Ibl U3yUSHHsI €CTECTBO3HAHMS U XUMHH.
YcnoBust mpoBenenus HabmoaeHus. [ unoresa. DxcnepumenT. BeiBoa. Jlabopatopust
1 000py/IOBaHHE.




MogenupoBanue. Moaenu B XUMHU: MaTepHaIbHbIE (MOJIENIN MOJIEKYJ, KPUCTAIUIOB U
Jp.) ¥ 3HAKOBBIE (XUMHUYECKHE (DOPMYJIBI H YPAaBHEHHS).

Xumudeckue 3Haku U popmyisl. Muaekcsl U koadduuueHTs! B opMyliax BEIIECTB.
[IpocTeie u cnoxHbie BemecTBa. KauecTBEHHbINM U KOJIMYECTBEHHBIN COCTAB
BEILIECTBA.

Xumus u ¢pusuka. [ToHATHS «aToM», «MOJIeKyIa», HoH». CTpOCHHE BElIeCTBa.
Kpucrammmieckoe cocrosiHue BeriecTBa. Kpucrammdeckne peneTku TBEPIbIX
Bemiect. {uddys3us. bpoyHoBckoe nBmxkeHne. BemecTBa MONIEKyIIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHUSI.

ArperaTHble COCTOSIHHSI BEILIECTBA.
du3ndecKue U XUMUYECKHE sIBIIeHUS. |'a3000pa3HbIe, )KUIKHE U TBEP/IbIC BEIIECTBRA.
AmMop¢HbIe BemecTsa.

Xumus u reorpadusi. DIEMEHTHBIN COCTaB Fe€OJIOIMYECKUX COCTABHBIX YacTei
rwianeTsl. CTpoeHue 3emiu: sApo, MaHTus, kopa. JIutocdepa. Munepass! U ropHbie
opo/ibl. MarmaTuueckue u ocajouHble (HEOPraHUYeCKUE U OPraHu4eCKHE, B TOM
qucJIe U TOPIOYHe) TOPOIbI.

Xumus u ouonorusi. XUMUYECKUI COCTaB )KMBOW KJIETKU: HEOpraHUYecKue (Boja u
MUHEpaJIbHbIE COJIM) U OpraHuyeckue (OenKu, XKUphI, YIIeBOIbl, BATAMUHBI)
BemecTBa. brosorudeckas poiib BOJBI B )KUBOH KieTke. DoTocuHTe3. XII0pOhHILIL.
buonoruyeckoe 3HaueHHUE )KUPOB, OEIKOB, IPUPHBIX MACEl, YIIIEBOIOB U BUTAMUHOB
JUISL JKU3HEIESATEIbHOCTH OPTaHU3MOB.

[IpakTuueckas padora Nel
«3HAaKOMCTBO € JaOOpPaTOPHBIM 000PYTOBAHUEM).

10

KauecTBeHHbIE peakyu B XuMHUH. Pacro3HaBaHue BEIIECTB C TOMOIIBIO
Ka4eCTBEHHBIX peaKklii. AHATUTHYECKUI curHai. OnpenensieMoe BEMIECTBO U
pEaKTUB Ha HETO.

11

[TpakTryeckas pabora Ne2 «HaOmronenue 3a ropsiueit ceedoit. CTpoeHue MIaMeHu. ».
O600611eHre 3HaHUH N0 TeMe «XUMUS B [IEHTPE €CTECTBO3HAHUSY.

12

OTtHocuTeNnbHAs aTOMHAs Macca 3J1eMeHTa. MonekyinsapHas Macca. Onpenenenue
OTHOCUTEJILHONW aTOMHOM MAacChl XMMHUYECKHUX dJIEMEHTOB 110 Tabute /1. 1.
MenpeneeBa. HaxoxxaeHne OTHOCUTEIHHON MOJIEKYIISIPHOM Macchl 1o Gpopmyre
BEIIIECTBA.

13

[ToHsITHE O MaccoOBOI J10JIe XMMHUYECKOTO dJIEMEHTA (W) B CII0KHOM BEIIECTBE U €€
pacdet 1o (GopmyJie BEelecTBa.

14

Yucrteie BemecTBa. Cmecu. ['ereporenHsie 1 roMoreHHbIe cMecH. ['a3000pa3Hbie
(BO3myX, MPUPOHBI ra3), skuakue (HeTh), TBEPbIe CMECH (TOPHBIE MTOPOIbI,
KYJIMHAPHBIC CMECH M CHHTETHYECKHE MOIOIIIME CPEJICTBA).

15

OOwemHas 105151 ra3a B ra3oBoii cMecu. OnpeiesieHne 00beMHOM JI0JIN Ta3a B CMECH.
CocraB aTMocdepHOro Bo3ayxa U MPUPOIHOTo ra3a. Pacuer oobema fomm rasa B
CMECH T10 ero 00beMy, U Ha000POT.

16

MaccoBas noiis BemecTBa B pactBope. Konuentpanus. Pactsopurens u
pacTBOPEHHOE BelleCTBO. PacueT Macchl pacCTBOPEHHOIO BELIECTBA 10 MAacce pacTBopa
U MAaCCOBOMH J10JI€ pAaCTBOPEHHOI'0 BELIECTBA.

17

Pemenue 3amay.

18

[IpakTuueckas paboraNe3 «[Ipurorosienue pacTBopa ¢ 3aJJaHHONH MacCOBOM J0je
PacTBOPEHHOT'O BELIECTBA.

19

MaccoBas nons npumeceil. [Tonsitiue o yuctoM BemecTse U npumecu. MaccoBast J0J1st
npuMecH B 00pasiie ucxoaHoro Bemniectsa. OCHOBHOE BemiecTBO. Pacuer macchl




OCHOBHOTO BEILIECTBA 10 Macce BEIIECTBA, COJAEPIKAIIETO OMPEIEICHHYI0 MaCCOBYIO
JIOJIKO TTPUMECEM.

20
Pemenne 3anau.

21 Crioco0bl pa3ieneHust CMecel M 0OurcTKa BemecTB. HekoTophie mpocTeiime criocoob
pa3zesieHns CMeCeil: MpoceuBaHue, pa3AeiieHUEe CMeCel TOPOILIKOB XKeJle3a U CEPBI,
OTCTauBaHUe, IeKaHTalus, IeHTpUyrupoBaHue, pa3ieJIeHle ¢ TOMOIIbIO
JeTUTETLHON BOPOHKH, (puibTpoBanue. @PuinbTpoBaHue B 1abopaTopuu, ObITY U Ha
npousBoJicTBe. [lonsitue o ¢punbTpare.

22
[TpakTrueckas padora Ned «OunrcTKa MTOBAPSHHOM COJIH.

23 | Ancopbuus. [Tonsitue 06 ancopOunu u agcopOeHTax. AKTUBUPOBAHHBIN YTOJIb KaK
BOKHEUIINN afcopOeHT. Y CTPOHCTBO IPOTHBOrasa.

24 | Juctrmisanus (nmeperonka). JuctuimpoBaHHas Bojia M 00JacTy €€ MPUMEHEHHS.
Kpucrannu3zanus wiu BeimapuBaHue B 1a00paTOPUU U IPUPOJIE.

25 | [leperonka HedTu. HedprenpomykTsr.

@paklMOHHAs NEPEroHKa XKUAKOT0 BO3/1yXa.

26 | OGcyxaeHue pe3yabTaToOB IOMAIIIHEro YKCIepUMeHTa «BripalnBanue KpUcTalIoB
COJIN»

27 | XuMHYeCcKHUe peakluy Kak Mpoliecc MPeBpaIeHUs] OJJHUX BEUIECTB B IpyTrHe. Y CIOBUS
MPOTEKAHMS U MIPEKPALICHUS XUMHUYECKAX PEAKIIHiA: COTPUKOCHOBEHHE (KOHTAKT)
BEIIECTB, HArPEBaHUE.

28
Karanuzarop. Maruburop. YnpasieHnue peakuusiMi FOpeHUsl.

29 | [Ipu3Haku XMMHYECKUX peaKlUii: N3MEHEHUE 1[BeTa, 00pa30BaHue 0CajKa,
pacTBOpEHHE MOTYYSHHOTO OCAIKU, BbIICJICHHE ra3a, MOsSBICHUE 3aaxa, BbIICICHNE
WJIM TIOTJIOIEHUE TETIJIOTHI.

30 | O6cyxaeHue pe3yibTaToB JOMAITHETo dKcrepuMenTa «M3yduenue nporecca
KOPPO3HUH KEIe3a»

31 O06001eHre 3HaHM 10 TeMe «SIBJIeHUsI, MPOUCXOSIINE C BEIICCTBAMMIY.

32
Brigaromuecs: pycckue yueHble-XUMHUKH.

33
Brigaromuecs: pycckue yueHble-XUMHUKH.

34
Konkypc coobmenuii «Moe mobumoe BenectBoOC2H50H».

35

Peszeps.
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