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Pe3yibTaThl O0CBOEHUSI KYpca BHEYPOUHOI JeSTeJIbHOCTH
JInuHOCTHBIE pe3yJIbTaThI:
- OCO3HaBaTh €IMHCTBO M IIEJIOCTHOCTh OKPYXKAIOIIEr0 MUpPa, BO3MOXHOCTHU €ro
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHUM HAYKHU;
- IOCTENIEHHO BBICTPAUBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHUE: OCO3HABAThH
NOTPEOHOCT, M TOTOBHOCTH K CaMOOOpPa30BaHMIO, B TOM YHCJIE€ U B paMKax
CaMOCTOSITENIBHOM 1€ TEIBHOCTH BHE LLIKOJIBI;
- OLICHUBATh )KMU3HEHHbIC CUTYAllMHU C TOYKU 3pEHMs O€301acHOro 00pasa KU3HU U
COXpaHEHUs 3/10POBbS;
- OLICHUBATh SKOJOTMUYECKUM PUCK B3aMMOOTHOIICHUN YeJIOBEKA U PUPOIBI.
- popMUpOBaTh  HKOJOTMYECKOE  MBIILJIEHUE: YMEHUE  OLIEHUBAaTh  CBOIO
ACSTENbHOCTh W TOCTYNKH JPYTHX JIIOJEH C TOYKH 3pEHHUs COXpaHEHUs
OKpY>KaIOIlEel CpeJibl - TapaHTa KU3HU U 0Jaronoyyus Jiroiei Ha 3emMie.
MertanpeaMeTHbIMH pe3yJbTaTaMHu H3y4YeHHs Kypca «llepBble marm B XUMHUI
aBIsieTcsi GOpMHUPOBAHUE YHUBEPCAIBHBIX YUeOHbIX aeictBuil (Y'Y /).
PeryasituBubie YY/I:
- CaMOCTOATENIBLHO OOHAapyXUBaTh M (POPMYyJIHUpPOBaTH YUYEOHYIO MpobeMy,
OTIPE/IEIIATH 1IeJIb YUeOHO! AesITENIbHOCTH;
- BBIBUTATh BEPCUHM pEIICHUS MTPOOJIEeMbI, OCO3HABAaTh KOHEYHBIH pe3yJbTarT,
BbIOMpATh U3 MPEMJIOKEHHBIX U HUCKATh CAMOCTOSITEIBbHO CPEACTBA JIOCTHIKEHUS
LETH;
- OCYUICCTBJIATH  IleJernojlaraHue, BKJIOYas IOCTAaHOBKY HOBBIX  ILIEJIEH,
npeoOpa3oBaHre MPAKTUUECKOH 3a7aud B IO3HABATENIbHYIO;
- COCTaBJIATh (MHAMBUAYAJIBHO WIH B TPYIIE) IUIaH PEUICHUS! TPOOIEMBbL;
- paboTas 1o IJaHy, CBEpATh CBOU JCHCTBUS C LEIbIO W, IPU HEOOXOJUMOCTH,
MCIPABIIATH OLIMOKU CAaMOCTOSITENLHO;
- YYHTBHIBATh Pa3HbIC MHCHUS M CTPEMUTHCS K KOOPAWHAIIUU PA3TMUHBIX MTO3UIUH

B COTPYAHUYICCTBC,



-B JHAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITELHO BbIPAOOTAHHBIE
KPUTEPUU OIICHKH.

ITo3naBaTeabHble YY/I:

- aHAJIM3MPOBaTh, CPaBHHUBATh, KIACCHPUIIUPOBATH W 0000maTh (HaKTel |

SIBJICHUS. BBISBISATH NPUYKHBI U CICACTBUS MPOCTHIX SIBJICHUH.

- OCYWIeCTBJISITH CpaBHEHHUE, KiacCU(UKALNIO, CaMOCTOATEIBHO BbIOMpas

OCHOBAHUS M KPUTEPHUH IS YKA3aHHBIX JIOTHUYECKUX OTepaIuii;

- CTPOMTD JIOTUYECKOE PAaCCYXICHHUE, BKIIIOYAIOIIECEC YCTAHOBJICHHWE IPUUYHMHHO-

CIIEICTBEHHBIX CBSI3EH.

- C03aBaTh  CXEMAaTUYECKUE MOJECIM C  BBIJCICHUEM  CYLIECTBEHHBIX
XapaKTEPUCTHK OOBEKTA.

- COCTABJIAAITH TE€3UCHI, PA3JIMYHBIC BUBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.).

- npeo0pa3oBbIBaThL HHPOPMAIHIO U3 OJHOTO BUJA B IPyroi (TabiuIily B TEKCT U
np.).

- YMeThb  ONpPEACIATh BO3MOJXKHBIE HMCTOYHMKHA HEOOXOIUMBIX  CBEACHUH,

MPOU3BOJIUTh TOUCK  HWH(OpMalMKM, aHAJIU3UpPOBATH M  OIEHUWBaTh €&

JIOCTOBEPHOCT.

-00001IaTh TOHATHS - OCYIIECTBJIATH JIOTHYCCKYIO OIEpaIyio Iepexoja oT

MMOHSTHI ¢ MEHBIITUM 00BEMOM ITOHATHSIM C OOJIBITIM 00BEMOM;

- CTPOUTH JIOTUYECKUE PACCYXKACHUS, BKJIIOYAIOIIME YCTAHOBJIEHHE MNPUYHMHHO-

CIIeICTBEHHBIX CBSI3EH.

- OOBSICHSITH SIBJICHUS, MPOLIECCHI, CBSI3M M OTHOIICHUS, BBISIBISIEMbIE B XOJI€

MCCJIEIOBAHMS, OCYIIECTBIATH BRIOOP HanOoiee 3 PEKTUBHBIX CTIOCOOOB peIeHUS

3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUH.

KommynukaTuBubie YV /I

- yMmeTh GOpMYIUPOBATh COOCTBEHHOE MHEHHUE U MO3UIINIO, apTYMEHTUPOBATH €€

1 KOOPJIUHUPOBATh €€ C MO3UILUM MAPTHEPOB B COTPYAHUYECTBE MPU BBHIPAOOTKE

00I1Iero peIIeHs] B COBMECTHOM JAeSTEILHOCTH;



- oToOpakaTb B pEYM COJIEp)KaHUE COBEPIIAEMBbIX JEHUCTBUHM, Kak B (opme
IPOMKOM COIMAIM3UPOBAHHON peuH, TaK U B opMe BHYTpPEHHEHN peun;
- YMETh apTyMEHTHPOBATH CBOIO TOUKY 3PEHUS;
- YMETh OCYIIECTBJISITh B3aWUMHBIN KOHTPOJIb M OKa3blBaThb B COTPYJHUYECTBE
HEO0OXOIUMYIO B3aUMOIIOMOIIIb;
- yMETh pabOTaTh B Ipymme
- yCcTaHaBiMBaTh pabouue OTHOIICHUS, HPGEKTUBHO COTPYAHHYATH U
CIOCOOCTBOBATH MPOYKTUBHOM KOOIIEpAIUH.
- OBITh UCTIOJIL30BAHbI UMH JIJISl PACKPBITUSI PA3JIMUHBIX MIPOSBICHUM CBSI3U XUMUU C
AKU3HBIO.
Conep:kanue Kypca BHEYPOUYHOIi 1eITeJILHOCTH
1. BBenenue
1.1 Bsoonoe 3anamue. 3HAKOMCTBO YYalIUXCsl C HOBBIM y4YE€OHBIM KypCOM BO
BHEYPOYHOU JIESTEINBHOCTH.
1.2 Mecmo xumuu 6 ecmecmeoznanuu. 3apoxjacHue XUMUU Kak Haykd. CBs3b
XUMHUHU C IPAKTUYECKON KU3HBIO YEIIOBEKA.
[TpakTuyeckas yacth. Co3laHue TMO3HABATEIBHBIX KPOCCBOPIOB MU JAPYTHX
MHTEPAKTHBHBIX yIpakHeHH Ha LearningAps.org win MyTest.
2. JKcnepuMeHTAJbHbIE 0CHOBBI XHMUH
2.1 Bewyecmea. IIpuemot odpawenus c eeujecmeamu.
N3yuenne mpaBUn TEXHUKHA  O€30MACHOCTH, NPEIYyNPEKIAOMUX U
3ampeniaromux 3HakoB. Ilepas momomis. I[IpoTuBomoOkapHBIE CpelCTBa
3aIIUTHI.
3HAaKOMCTBO C BEIIIECTBAMM, BCTPEUAIONIMMUCA B OBITY: HWOJHAs HACTOMKa,
MeJlb, alOMUHUM, COJb, TMHUINEBAas COJa, JUMOHHAs KHCIOTa, YKCyCHas
KHCJIOTa, BOJA, MEIHBIN Kymopoc. OTinune BemecTB Mo (U3HUECKUM
CBOMCTBaM: arperaTHO€ COCTOSIHHE, IIBET, 3amaxX, BKYC, pPacTBOPUMOCT.
[IpaBuna xpaHeHus BemeCTB B jabopaTopuu. TOKCHYHOCTH BEIIECTB JIJIS

JKMBBIX OPraHu3MoOB OIIPCACIIACTCA HX XHUMHUYCCKUMU CBOﬁCTBaMI/I, nux



CIIOCOOHOCTBIO BCTYHaTh B XUMHUYECKHE peakiuu. [IposiBIEHUsS] TOKCUYHBIX
BEIIECTB Y YEJIOBEKA: XUMUUECKHUI 0XKOT, Pa3paskeHUe CIU3UCTBIX 000JI0YEK,
KaTap JbIXaTeJbHBIX MyTEH, aJUIEPrUYECKUE PEAKIUU, OCTPbIC JIECPMATHUTHI,
KaHIEPOTCHHOE JICHCTBHUE, MOPAKEHHUS OPraHOB, BO3MOXKHOCThH JIETAJTbHBIX
ucxoqoB. [IpaBuia orOopa BemiecTB (TBepAbIE, TOPOIIKOOOPaA3HbIE, KUAKHUE,
BOJIHBIC PACTBOPHI, 0CO00E BHUMaHUE — paboTa TOJBKO C MAJIBIMU 00beMaMHu
BEILIECTB).
Tect Ha ocHOBe 3amanuii u3 OoTKpbITOoro O0anka OUIIN (pazgen «MeTossl
TIO3HAHUSD)

2.2 Ilpasuna 6e3onacnoii pabomsl npu npogedeHuu Ixcnepumenma. Texuuka
aadopamopHux padom.
3HaKOMCTBO C J1a0OpaTOpHbIM OOOpYAOBaHMEM: CTEKJIIHHAs Mocyda
(XUMHUYECKHE CTaKaHbl, KOJIObI, BOPOHKHU, JEITUTEIbHbICE BOPOHKH, MEpHas
MOCyJla), BECHl, IWITATUBBI MJii NPOOUPOK U NpHOOPOB, HArpeBaTEbHBIN
npubop-cupToBKa, GapdopoBas mocyaa (BbIApUBATEIbHBIE YAIlKU, TUTIIH,
CTYIIKH, IIATENIN) U JIp.
beszonachas pabora co CTekJIOM, MNpoOKaMu (AEMOHCTpalus Pe3KH
CTEKJISIHHBIX TPYOOK, UX HarpeBaHus sl ©3MEHEHUS (POPMBI).
[TpakTuyeckas yactb. COOpka mpubopa s mojgydeHus: razos. [IpoBepka Ha
TepPMETHUYHOCTh. 3aKpeIjieHue ero Ha ImTaTuBe. PucyHok mnpubopa mpu
noMoIu TpadapeTa.

2.3 Hazpesamenvnbvle npuodopul.
CmuproBka. ['azoBast ropenka. Ilnutka. Bopsnas Oans. Hasnauenwue
HarpeBaTeNbHBIX IPUOOPOB.
N3ydeHune CnupTOBKU: COCTaBHBIE YaCTH U UX (QYHKIIHS.
["oprouee TOMIMBO 711 CIUPTOBOK: ATHIIOBBIN cipT. OCOOEHHOCTH peaKIuu

ropeHus: BblJeeHe Temia u ceera. Cyxoe roprouee



2.4

[IpaBuna HarpeBaHus NPOOUPOK C BOJHBIMHU PAacTBOpPAMH (ITpEIBAPUTEIbHBIN
IPOrpeB BCEH MOBEPXHOCTH, 00S3aTENbHBIN HAKJIOH MPOOUPKHU, OTBEPCTHE
MPOOUPKH «OT ce0s1», 3aKPEITICHUE ACPKATEIS POOUPKH ).

Hcnonws3oBanue TUrIEH py NpoKaavBaHUM BenlecTB. Haznauenue onepanuu
IPOKAaJIMBAHUSL.

IIpakTnueckas yacts. M3yuenne miamenu. PucyHok riamMenu.

COopka mpubopa JJig BbIMapuBaHUs CcoJd  (KOJBIO HA IITAaTHB,
BbITIapUBaTEJIbHAS 4Yalllka, BOJHBIM pacTBOp COJM, CHUPTOBKA). PucyHoOk
npudopa npu nomMoIu tpadapera.

Qucmole eewecmea, 0codoo uucmouvle eewjecmea. Ilpumecu. Cmecu.
CrnocoObl  OYMCTKH BEIIECTB OT TMpUMEced M  pa3lelieHusi CMecei.
OunpeTpoBanue. lleperonka. Kpucrammmsanus. Paspenenne ¢ moMonipro
MarHuTa, J1eJIUTEIbHON BOPOHKHU

[IpakTHyeckas 4acTs.

1 BapuaHT: cMech pEYHOIO MECKa U caxapa.

2 BapHaHT: CMECh PEYHOT'0 MIECKA U TOBAPEHHOU COJIH.

CocTaBUTh  CXE€My  MOCJIEIOBAaTEIBHOCTH  oOmepanuil  (pacTBOpEHHUE,
¢bunbTpoBaHue, BhiMapuBanue). CpaBHUTh U OOCYIUTH PE3YJIbTAThl JBYX
BapuaHTOB. OOpaTuTh BHMMaHHE Ha CMECh caxapa U mecka (y HEKOTOPbIX
Yallki MOKPBbUIUCh KOPUYHEBON MACCOM ), Ha BAXKHOCTh YCJIOBUH MTPOBEICHUS

OKCIICPUMCHTA, B JAHHOM CJIy4ac Ha CBOCBPCMCHHOC IIPCKPAIICHUC HAI'PCBA.

2.5 Memoowl noznanus ¢ ecmecmeo3nanuu.

Ha6nronenue. OxcniepumerT. MoaenupoBaHue.

VYcaoBus mpoBeleHUs HAOMIOJAEHUST KaK OCHOBHOTO MeETOAa IO3HaHUS.
MBICIUTENBHBIA W PEAIbHBIA JKCHEPUMEHT. YHUBEPCAIbHBIC 3HAHUSA
4eJI0BEYEeCTBA HAa OCHOBE HalmoeHusI. Pu3nyecKrue 1 XUMUYECKUE SIBJICHUS.
[IpakTHueckas 4acTsb.

BpoyHoBckoe nBuxkeHHe 1moa MukpockornoM. OOHapyX eHHe KUpa B ceMeHax

nojnconneynnka. OOHapyxkeHHe Kpaxmana B KapTtoderne. OOHapykeHUe



YIJIEKUCIIOTO Ta3a B BhIIBIXaeMOM Bo3ayxe. JloOaBieHue IMMOHHOM KUCIOTHI
B Yail.
Booa. Pacmeopwvi. Mopckaa u npecnas eooa. buonozuueckue smcuokocmu:
KpoBb, JuM(a, KICTOYHBIH COK. OKOJOTHYECKHE TMPOOIEMBI BOJBI.
DNEeKTPONPOBOAHOCTh KaK CBOMCTBO PpACTBOPOB 3JIEKTPOJIMTOB (IIpaBuia
0€30IMMaCHOCTH C AJIEKTPONIPUOOPAMH).
[Ipaktnueckass yactb. OmnpeaeneHUE € MOMOILIBIO 3JIEKTPOIMPOBOAHOCTH
pacTBOpPOB: B KaKOM XHWMHYECKOM CTAaKaHE HAXOAUTCS NHUCTUILIMPOBAHHAS
Bojma. [laHbl Tpum pacTBOpa: pacTBOpP MOBAPEHHOM COJIM, PAacTBOpP caxapa,
nucTwuMpoBanHas Boaa. OdopmieHue padoThl.
Kak pacno3naTe: B KakoM CTakaHe — NUCTUJUIMPOBAHHAS BOJA W PACTBOP
caxapa. JIOMKHBI TIPEUIOKUTH JBa CIOCO0A: OPraHOJCNTHYECKUA U
BBIITAPUBAHUE.
[Ipoexkt «M3rotoBieHue caMmoOJeIbHOIO Mpubopa JUisi UCCIEHOBAHUS
3JIEKTPONPOBOAHOCTH PACTBOPOBY

2.6 Maccosan 0Oona pacmeopeHno2o  eeuwjecmeqa, UAU  NPOUECHMHAA
KOHUEeHmpauus 6euecmea 6 pacmeope.
BssemuBanne. PasnoBecel. HaBecka. MepHas mocyna (MepHbIE CTaKaHBbI,
KOJIOBI, IIVJIMHAPHI).
IIpaktnueckass wyactb. IIpuUroroBiieHME pPacTBOPOB IMOBAPEHHOW COJIH
3aJJaHHOM KOHIICHTPALWH.
[IpuroroBiieHrE MKUMYYErO HAMUTKA U3 MUIIEBON CObI, IUMOHHON KHUCIIOTHI,
caxapa M acKOpOMHOBOM KHCIIOTHI: KaXKJasi TPyIIa OMpenesseT KOJINYECTBO
BEILIECTB Ha CBOE ycMoTpeHue. CpaBHEHHE U OOCYXKACHUE MPUTOTOBICHHBIX
HAIUTKOB C T.3p. BKyca, puKcanuu HadmonaeMbix 3p(eKToB, pacyeToB WM
BBITIOJTHEHUS «HA I1a30K», SKCIEPUMEHTAIbHON KYJIbTYPBI.

2.7 Hacvluiennole u nepecovlujeHHble pAcCmeopbl.
Memoouxka evipawjueanua kpucmannos. Monokpucrami. Kpucramnmmueckue

npy3bl. UTo Takoe «3aTpaBKay.



JleMOHCTpanus MepeChIIEHHOI0 pacTBOpa aleraTa HaTpHs.
[IpakTnueckass 4vactb. IIpUroTOBIIEHHE HACBHIIIEHHBIX W IEPECHIIIEHHBIX
pacTBOpoB. [IpUroToBIEHHE BOJHBIX PACTBOPOB MEIHOIO KYNOpOCa, XJIOpUIa
HaTpus, caxapo3bl Ui BbIpalllUBaHUS  KPHUCTALUIOB. BrIpanmuBaHue
KPUCTAJJIOB M3 pacTBOpa KaMEHHOW COJM M HOJMPOBAHHOW COJIA: €CTh JIU
pazHuna. [louemy misg BbIpallMBaHUsl KPUCTAUIOB KAMEHHAs COJIb JIy4Ile,
yeM HoaupoBaHHas. llomyyeHWe OKpalleHHBIX KPUCTAUIOB COJH C
UCIIOJIb30BAaHMEM  IMILEBBIX KpacuTened. BrlpanuBaHue KpUCTAJLIOB
MEJHOTO Kynopoca U3 BOJHO-CIIUPTOBBIX PACTBOPOB.
3. 3HAKOMHMMCSI C MMPOM HAHOYACTHIL

3.1 Mooenuposanue. Monenn B ecTecTBO3HaHUU (TI00yc, KapThl, (HU3HUYECKUE
MOJENIA, OHOJOTMYECKUE MYJISDKU, KPUCTAUIMYECKHE pelieTkn). Moxaenu
aTOMOB M MOJIEKYJI B XHMHH.
[IpakTnueckas yacte. HM3rotoBieHue MOJENEd MOJIEKYJ W3 IOAPYYHBIX
cpencts. PaboTta BooOpakeHUs.

3.2 Cmpoenue sewyecmea. Pazmepol wacmuy. Hanouacmuuypo.
IIpoexktnas 3amaua Ne 1. Kak y3HaTh nmpumepHbIe pa3Mepbl BUTAMUHHOTO
apaxe «YHAEBUT», «PeBHUT», YIaKOBKH KOTOPBIX PAaCIIOJIOXKEHBI y Bac Ha
CTOJIaX, HE OTKPbIBasi OaHOUEK.
IIpoexTHas 3amauya Ne 2. ¥V Bac Ha cTosax HaxXOISITCSd MEPHBIM LUIMHJID,
KoJsi0a ¢ BOJIOM, BEChl phIYaKHOTO THIMa ¢ HabopoM pa3HoBecoB. [Ipeanoxure
CcrocoObl  OMpeNeTeHUs pa3sMEpoOB  MOJIEKYJ BOJbI (IIPaKTUYECKUH U
TEOPETUUYECKHUI).
Bonpoc: OtHocuTCs 1M MOJieKyJia BOJIbl K HaHouacTtuuam? IloueMy BHUpyCBHI
Ha3bIBAIOT HAHOPOOOTaAMU?

3.3 Konnouonvie cucmemvl: nouea, 2iuHa, NPUpooHvle 600bl, 6030yX ObIM,
MuHepanl, Xxnaebd, MON0KO, macio, Kpoev...Konnououvie u ucmunnsie
pacmeopwvl. Ontuueckue cBoiictBa: «dddext Tunmans», «IBICHHE

HUCKPAIIUXCS CJIOCB)». KOJ'IJIOI/II[HBIG qaCTHUIIbI n ux pPasMCEpPHIL.



OkcnepuMmeHTanbHas 3agaya Ne 1. Ha cronax: nmazepHas ykaska U JIJa3epHBII
(doHaApUK C KPACHBIM JTy4OM, JIBa XUMUUYECKHX CTAKaHA: B OJIHOM 3aBapEHHbBIN
MaKeTUK Yasi, B IpyroM — uncras Boaa. [Iponmycture nyd nazepHoro hoHapuka
yepe3 cTakaHbl. B KakoM cTakaHe, IO-BalleMy MHEHHUIO, HaXOJIUTCS
KoJutoniHas cucrteMma? Ha yem oCHOBBIBAETCS Balle MPEATIONIOKEHNE?
OkcrniepuMeHTanbHasg 3anada Ne 2. Bam BbIJJaHbI PacTBOPHI alleTara CBUHIIA
Pb(CH;COQO), wu wmomumnma kamus Kl, mratuB ¢ mpoOupKamu, CIHPTOBas
ropesika, mpooupkojsepxkarenb. B mpobupky Hanedte 2 mi pactBopa Kl
(BeicoTOM 2 cM) m 3arem mnpmieiite 2 wmin pactBopa Pb(CH;COO),
OO0pa3zyercs xentblil ocanok. Harpeiite npoOupky 10 pacTBOpPEHMs OCAKa.
3aTeM oxJaauTe MPOOUPKY OKOJIO 2-3 MUH U MTOMEIIAEM B COCYJ] C XOJOAHOM
neasHo Bojoil. Uro Habmomaere? UTO NPOMCXOAUT MPU BCTPSXUBAHUHU
npooupku?

Ntak, BBl TOJBKO YTO OOHAPYXKHUIM Ppa3IMuU€ MEXKIAY HUCTUHHBIMU
pacTBOpaMH W KOJUIOMJIHBIMH pacTBOpamu. B mocineaHux Bbl HaOJIOmATN
nposiBiieHne ontuyeckux spdexto: «dpdexkt Tunmans» (dkem. 3aa. Nel) u
«SIBJIEHUE UCKPSIIUXCS CII0EBY» (IKCIIL. 3a/1.No2).

Bomnpoc: Kak 1goka3zare, 4TO MBUIBHBIM PAacTBOP SBJISETCS KOJUIOWIHOU
cuctemoii? (ITo paccestHuto cBeta B pacTBope -KoHyc Tunpmans).

UTO MpOMCXOIUT €CIM B MBUIBHBIN PacTBOpP M00aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunblii mpexJae pacTBOp pPEe3KO MYTHEET, 00pa3ylTcs KpyHHbIE
XJIOMbs1). 3HAKOMCTBO C SIBJICHUSIMH KOATYJISIIMU U BbICATMBAHMUS.

[Tpoektnas 3amaya Ne 1./[Ba yuyeHHKa IPUTOTOBWIA CMECh U3 PACTUTEIIHLHOTO
Macjia ¥ BOJIbI: JOOABUB IMOJIOBUHY YalHOW JI0KKKM Macyia B 200 M BOJIBIL.
OauH U3 HUX YTBEPXKAAET, UTO MOJIyYEHHAs CMECh SIBISIETCS KOJUIOWMIHBIM
pacTtBopoM, a apyroi 3to orpuniaet. Kto npas? CBoil OTBET WLIIOCTPUPYUTE
cHUMKamHu Ha MoOuibHOM Tenedone. (IIpaBbl 00a yuyenuka. Bee 3aBucur ot
0COOCHHOCTE NpPUrOTOBJIEHMS cMecH. Eciu mpocro pa3memniarb Maciio B

BOjie, TO KoHyC Tunpans He HaOmomaercs. Ecnu ke akTUBHO B30anThIBaTh
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CMECh B TEUYEHHE HEKOTOPOr0 BPEMEHH, TO CMECh MYTHEET M B TaKOM
pacTBOpe XOpOIIO BUAEH KOHYC PACCESTHHOIO CBETA, TO €CTh MOSBIISIOTCS
MEJKOAUCIIEPCHBIE YACTHIIBI KAIEJIEK MAca).

BbIBOA: KOJUIOMAHBIE PACTBOPHI MOKHO OOHAPYKHUTH IO ONTHYECKOMY TECTY
«Pdexr Tungansy», KOTOPbIA 0OHAPYKUBAETCS, €CJIM KOJUIOUTHBIE YACTHUIIBI
HE MPEBBIIIAIOT IMANa30H HAHOPA3MEPOB.

3.4 Memoowt u cpeocmea IMnuUPuUUECcKO20 UCCAe008aAHUA.

Ha npenpinymmx 3aHATUAX DBbl  BBINOIHSAIM  DKCIIEPUMEHTANBHBIE U
MPOEKTHbIE 3ahaun. Kak BbI Jymaere, Kakue METOJbl MCCIEIOBAaHUS BbI
UCIIOJIb30BaNIH?

1. Habmonenue. 2. OxcnepumenT. 3. M3mepenue. 4. CpaBHeHUE

BcnomuuTe 3aanusi, MPOCMOTPUTE CBOM 3alIUCH M MPOKOMMEHTUPYWUTE UX C
TOYKM 3PEHMSI HCIIOJIB30BAaHHBIX METOJNOB HCCIENOBaHMS. YeMm BBl
MOJIb30BAJIMCh, YTOOBI PEIIUThH MOCTABIECHHYIO MEPE]l BAMH MPOOIEMY.
[TpoextHas 3amaua Ne 1. Haiigute, ueMy paBHa IJIOTHOCTh alFOMUHUEBOM
(GoJIbru ¥ METHOM WJIM CTaJbHOW OOJIBAHKU HEMPABHIIBHOW (POPMBbI, KOTOPBIE
JeXaT Ha BallMxX cToyiax. et oocyxaeHue.

JIOJDKHBI NPEUIOKUTh TUIAH PELIEHUS 3TOM 3aJayd, OIPEAENINTh KaKue
HE0OXO0AMMbI U3MEPUTEIbHBIE MPUOOPHI JIsl PEIICHUS] 3TON 3aJauH.
CpaBHHTH HaWJICHHOE 3HAYEHUE TUIOTHOCTH AJIFOMUHUS, MEAU WU CTAIH CO
CIIPaBOYHOM BEJIMYUHOM.

3.5 Kak cmenenv u3zmenvueHHocmu 6ausem HaA  OOWYI0  NAOWLAODL
conpuxacarouguxca yacmuy. OObeMHbIE B3PbIBbI HA MYKOMOJIBHOM 3aBOJIE,
JIPEBECHO-CTPYKEUHOM npeanpusiTiu. [louemy Henb3s Ucrnonb3oBaTh OCH3UH
JUTSL pO3KUTa APOB. BCIOMHUTD «YTO TaKOE IJIOMIAbY, «EAUHUIBI U3MEPEHUS
TIJIOLLAN.

[IpoexTHas 3amaya Ne 1. V Bac Ha cTonax HaxoasTcs nubo KyOuk PyOuka,
anbo ManeHbKas YMakoBKa caxapa-padunana. Haliaure miomans weiaoro

KyOHKa ¥ OOIIyIO MJIOMAAb 9 MaNbIX KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
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KyOWK;, WJIM IIEeJION YIMaKOBKH caxapa M OOIIyI0 IUIONIaJh BCEX KYCOUYKOB
caxapa B ymnakoBke. CpaBHHUTE 3HAau€HHUs IUIOIIAAM 1O (QUTYpBl U
CyMMapHOW Imomanu ee uacrei? Kakylo 3aKOHOMEPHOCTh MBI MOXEM
Ha0oAaTh?

3.6 Hanooovekmol u 00yc106/1€HHOCHb UX YHUKAIbHBLIX CE0UCHE PE3KUM
yeeauueHuem naouwaou n08EPXHOCMU Yacmuy: HaHOYACTUIIbI, HAHOIUICHKH,
HAHOBOJIOKHA,  HAHOTPYOKHM, HAHOILIAPUKH, JCHAPUMEpPHI,  LIEOJIHTHI,
KBAaHTOBBIE TOUKHU.

IIpoextnas 3amaua Ne 2. Vxo noca mmeer mmumHy 12-13 Mm, a ydactuna
marHetuta Fe304 — 20 uM. YBennusTe ux B 1 muwmumapna pa3. C kakumu
o0beKTaMu BbI Tenepb OyaeTe ux cpaBHuBaTh? Kakue pusnyeckre BeIUUUHBI
W3MEHSIIOTCA PU U3MEHEHUU JIMHEMHBIX pa3MepoB?

[TpoexrHas 3amaua Ne 3. Ckojbko JucTOB Oymaru A4 BOMACT B CTakaH
oobemoM 100 mn?

Kaxmoit rpymme BbmaHbl JUCTBI Oymarn A4 W XUMHUYECKHE CTaKaHbI
o0beMoM 100 mu. Kaxknas rpymnna MIIEeT OTBET Ha 3TOT BOIPOC.

[Ipennaraem MmoMoIs: COMHUTE JUCThI B KOMOK. CKOJBKO KOMKOB Oymaru
BOIIIO B OJIUH CTaKaH?

Haitpure mnmomaas otnenbHoro sucrta A4 W 1iomaab TMOBEPXHOCTH
XUMUYECKOTO cTakaHa. Haiinure cyMmapHyio IUiomiajbr KOMKOB Oymard,
HaXOOAIIUXCSA B CTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAYUTEIHLHO OOJIbIIE TUIOMIATU MTOBEPXHOCTH
CTaKaHa.

Kakum 006pazom Mbl yBEIUUUIM CYMMapHYIO IUIONIAAb MOBEPXHOCTH Oymaru?
(YMeHblieHHEM 00bEMa OJTHOTO JIUCTA)

3.7 Hanooovekmovl u 00ycio61eHHOCHb UX YHUKAIAbHBIX CEOUICHE PE3KUM
yeenuueHuem naouwiaou no6epxXHOCmu Yacmuy: HaHOYACTULIbI, HAHOIIJICHKH,
HAaHOBOJIOKHA,  HAHOTPYOKH, HAHOIIAPUKH, JCHAPUMEPHI,  IICOJIHTHI,

KBAHTOBBIC TOYKH.
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[IpoekTHas 3amaya Ne 4. Haiigute mioniaab CBOEH 4YepernHONM KOPOOKH H
CpPaBHUTE €€ C IIONIA/IbI0 TTOBEPXHOCTH OOJBIIMX MOJYIIAPUA U YEPETTHOU
KOpoOKH, ecitu S(kopa 6.11.) = 2500 cm® . S(u.x)=4nr’/2, rue r=C/2m.
OObscHeHue: Oonbliasi TUIOMIAAL OONBIIMX MOJYHMIAPHA  0OBACHSAETCS
HaJIMYMEM MHOTOYMCIIEHHBIX CKJIAJIOK.
OKcnepuMeHTallbHas 3anada. Ha cromax HaxomsTcss — cTajbHas KHOIKA,
JKEJIE3HBIM TBO3/b, KyCOUEK MEIHOM MPOBOJIOKH, MEIHASl CKPEIKa, FPaHyJIbl
QTIOMUHUSA U IIMHKA, MITaTUB C MpoOUpKaMH, cojisiHas kuciora. [lomectute
NPEIIOKEHHBIE TEJIa HA THO MPOOMPOK M J0OABBTE 3aTEM COJIIHYIO KHUCIIOTY
(BBICOTA CTOJI0A KUIKOCTH MIPUMEPHO 1,5¢cM).
Onuiurre, 4TO BbI HAOIIOAETE B KAXKA0U U3 TPOOUPOK.
3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PsIIOM HANPSLDKEHUI METAILIOB.
BriBOZI: ¢ KUCIIOTOW B3aUMOJECUCTBYIOT METAJUIBL: ..........
C KUCJIOTOM HE B3aMMOJIEUCTBYIOT METAIUIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HAKOMbTECh C TEKCTOM Ha . 13.
- C KkakuM BBl CTOJKHYJIMCh mpoTuBopeuneM?  Menp u cepebpo B
HAHOCOCTOSIHUSAX CIIOCOOHBI B3aMMOJIEHCTBOBATH C KHUCIOTaMHU. Y BEJIUYEHUE
IJIOIIAIM TOBEPXHOCTH PEArupyroIIUX YaCTHUIl BIUAET HE TOJbKO HA CKOPOCTh
peakuyu (00bEMHBIE B3PBIBbI), HO M Ha XapaKTep XUMHUYECKUX CBOMCTB.
[IpoekT «B mouckax KOJIOUIHBIX PACTBOPOB)
4. XuMusl Ha CTpPaKe 310POBbSI.

4.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
[IpakTrueckast yactb. MI3roToBieHne MOAEIN MOJEKYJbI HOoJa. DJIEKTPOHHAs,
rpaduyeckas popmyia ona
[TpoekT «OOHapyxeHHue KpaxMasa B IPOAYKTaX MUTAHUS.

4.2 «Mapzeanuyoexa». Ilepmanzanam kanusa. Mapraneni W €ro CTENCHU
OKHUCJICHUS
[Ipaktrueckas yacte. OnpeneraeHue MacCOBOM JIOJIM KUCIOPOJa B MOJIEKYJIE

IepMaHraHaTa Kajus.
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PacueT 0oTHOCUTENBHOM IIJIOTHOCTU KUCIOPOAA MO BO3AYXY.
COopka npudopa J1si NOTyUYEHUsI KUCIOPO/1a METOJ0OM BBITECHEHHUS BO3/1yXa.
OKcrepuMeHT: cOopka mnpubopa g pas3loKEHUs TMepMaHTraHaTa Kallus.
KauecTBeHHas peakusi Ha KUCIOPO/.
[IBeTHBIE peakIMU C MEpPMaHraHATOM Kaius (Hamp., MepMaHraHaT Kajaus |
CyabGUT HATPUS, JIP.)
4.3 Ilepexucv 600opoda. Ceoiicmea u npumeHeHue nepPoKCUOA B6000pPOIa.
CreneHp OKHMCIIEHHS KUCIOPO/Ia B MOJIEKYJIE ITEPOKCUA BOJIOPOA.
Peaknus pa3noxeHus nepokcuaa Bogopoaa. Kak npoBecTr 3KCIIepUMEHT.
Karanuzatopel. Oxcun mapranua (1V), depmeHT kartanaza — KaTaau3aTopbl
pEaKLHU Pa3I0KECHHUS.
[IpakTuueckas yactb. Oxcun Mapranua (1V): nanucats dhopmyiy BeliecTBa 1
ONPENIENIUTh CTENEHb OKUCIICHHUS.
Tpu npoOUpKH, B KaKIOM HAXOAUTCA HECKOJBKO MJI AlNTEYHOW MEPEKUCH
BOI0poza. Bo BTOpyto U TpeThio NPOOUPKH IIOMECTUTE COOTBETCTBEHHO OKCH/T
maprania (IV) (Ha koHuumke mImaTens) W CBEXKEHATEPTHIM KapTodenb (Ha
KOHYMKE IIITaTeIs).
Hamnucath ypaBHeHUE peakiiuu ¢ 0003HaYEHUSIMH YCIIOBHM €€ MPOTEKaHUS.
[Ipoucxoautr nu peakiuss B nepBoil mpodupke? Ilpemnoxure mpudbop s
MOJIYYEHHUS BOJAOPOAA MPH Pa3OKEHUH MEPOKCUAA BOAOPOAA.
4.4 Auemuncanuyunosana kucioma. Ackopounosas kucioma. KHUCIOTHOCTH
cpenbl. pH — MHAMKATOPBI CBOMMHU PYKaAMH.
[Ipaktuueckass vacth. Omnucanne ¢Gu3NMUecKuXx CBOUCTB. [IpuroroBneHue
pacTBOpPOB aleTUWICAIMIIMIOBOM M aCKOpOWHOBOM KHUCIOT. [lericTBue
UHIUKaTOpoB ((peHondTanenna, JaKkMyca U METHJIOPAHI)Ka) HAa UX PACTBOPHI.
[IpuroToBieHne oTBapa KpacHOW kamycTel. HabmioneHue w3MeHEHUs I[BeTa
OTBapa B Pa3HBIX pacTBopax (yKCycHasi, TUMOHHAasi, aCKOPOMHOBAsI KUCIIOTHI,
MOBApPEHHAs COJIb, Ta3UPOBAHHASI BOJA, HAIIATBIPHBIA CIUPT, MUIIEBAs COJA,

pPacTBOP MbUIA U CTUPAIBHOTO IMOPOILIKA).
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B3aumopeiicTBue ackOpOMHOBOM KHCIIOTHI ¢ HoA0M. Bonpoc: 1 Kakux nesnei
MO>XHO HCIIOJIB30BaTh 3Ty peakuuto? (st oOHapy>KeHHUs acKOpOMHOBOM
KHUCIJIOTHI B POTYKTAX MTUTAHUSA).

4.5 «3enenka» wunu oOpuniuanmossiii 3enenvlii. llBeT MOPOUIKOOOPA3HOTO
OpUITMAHTOBOIO 3esieHoro. [IpakTuyeckoe 3HaUeHUE U TOJIyYEeHHE.
[IpakTuyeckas yactb. @U3NUECKHE CBOMCTBA OPUILIMAHTOBOTO 3€JIEHOTO
Kak pgokazare m0OAMMHHOCTH OpuiuiMaHToBOTrO 3eneHoro. [IpoBenenue
MOCJIEIOBATEIBHBIX PEAKIU B OJTHON MTPOOUPKE ¢ OPUILTUAHTOBBIM 3€JICHBIM:
BHa4aJie B MPOOUPKY 100aBUTH KOHIIEHTPUPOBAHHOM COJITHOM KHUCIOTHI, a
3areMm pactBopa menoun NaOH. Odopmienne pabotel 1O cBOEMY
YCMOTPEHHIO. 3aTeM  OO0CyIuTh: Kak 3a(UKCUPOBAIM  PE3YJIbTATHI
AKCIIEpUMEHTa (M3MEHEHHE 1BETA, BBINIAJICHUE OCAJIKA).

[TpoekT «MOKHO 1 UCTI0JIb30BaTh OPUIUTMAHTOBBIN 3€JICHBIN KaK UHIUKATOP
KUCJIOTHOCTH CPEJIbI»

4.6 «Mbino uyoecrnoer: X03IMCTBEHHOE 1 TyaJIeTHOE, )KHJIKOEC M TBEPOEC.
[Ipaktnueckas wyactb. JleHcTBHME JIakMyca Ha pacTBOpP MbLIa, PacTBOP
CTHUPAJIBLHOTO MOPOIIKA
(moKa3aTenbCTBO IIEJIOYHOTO XapakKTepa MOIOIMX cpelacts). M3yueHwue
ATUKETOK TBEPIOTO M KUJKOTO MbUIa (pa3iudyve B XMMHUYECKOM COCTaBe).
PactBopenue wMblma B JKECTKOM U JUCTWUIMPOBAHHOW Bone. Iddexr
Tunpans.

[Ipoext «MpbL1OBapeHue»
5. Xumusa nuiu

5.1 Caxap, kpaxman, yennrwnoza — poocmeeHHUKU 2IIOKO3bL.

Urto Takoe guaber. [ NHKeMHUECKMH WHIAEGKC MPOJYKTOB MUTAHUS.
XVMHUYECKHE TOJICITACTUTENN U UX KOBapCTBO.

[TpakTudeckas yactb. OnpeneneHre MPOIyKTOB C BHICOKUM TIMKEMHUYECKUM
uHJeKcoM (paboTa ¢ Ta0IuIei).

OmnpenensieM MOACIACTUTENH: acmapTam, copour .... (Pabora ¢ aTukeTkamu.
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OneIT:  B3aMMOJCHCTBHE  TJIIOKO3BI ¢ ruapokcuaom  memu (1),
CBEKETPUTOTOBJICHHBIM.

UccnengoBanne W3MEHEHHS COACPXKAHHS TJIOKO3bI B KPOBH  TOCHE
cOalancupoBaHHOTO  obema w  mociae  ymotpebnenus  dactdynaa:
KHPUEIIKOB,YUIICOB, CIAAKUX Fa3MPOBAHHBIX HAITUTKOB.

5.2 Antomunuii: eenuxuii u yxycachoui. Ilodemy HE CcIeayeT TOJIb30BAThC
amomuHueBord mnocypoi? ComepHuk kanpuus.  Octeonopo3. Mertaisl
KOHCEPBHOI OaHKH.

[Ipaktnyeckass paborta. CBoiicTBa adlOMMHHSI M OO0JaCTH NPUMEHEHHS
ATIOMUHUSA Ha OCHOBaHUU €ro CBOMCTB (moBTopeHue). CocTaBuTh TabIUILy,
KJIACTEp WJIU CXEMY.
[IpoBeneHre XUMHYECKUX pEaAKIUH, XapakTEepU3yromux ampoTepHbIC
CBOMCTBA COCAMHECHUM aJIFOMUHMUSL.
OnbiT 1. ATFOMUHUY U COJIIHASA KUCITIOTA.
OmnebiT 2. Xiopuj alfOMAHUS U TUAPOKCU HATPHS
OmneiT 3. ['mapokcu antOMUHUS U CONSTHAsA KUCTIOTa
Omnpbit 4. ['mapokcua ATFOMUHUS U TUAPOKCU]T HATPUS
BeiBOx: ..........
[Ipoekt «Ee BeamyecTBO — KOHCEpBHasi OaHKa: HKCIEPUMEHTAIbLHOE
OMpEICICHHE METAIIOBY.

5.3 Ykcycnan kucnoma. CTONOBBI YKCYC, YKCyCHas JCCCHIMS, JIeasHas
YKCyCHas KHCJIOTAa: B 4eM pa3Hula. CBOWCTBA YKCYCHOW KHCIIOTBI U €€
npuMeHeHne. GU3n0I0rHYeCKOE BO3IEMCTBUE KUCIOTHI.

[Ipaktuueckass pabora. CocTaBieHHE MOHATUWHOM CXEMBI: «4TO S 3HAI0 00
YKCYCHOM KUCJIOTEe»  (MHAUBUIYATBHO, TUOO B TPYIIIE).

Pacuer xoHIIEHTpaIy KUCIOTHI TIPU €€ pa30aBICHUN.

KucnoTtHOCTh pacTBOPOB MUIIIEBOM COJZIBI U YKCYCHOM KHUCIIOTHI.

I"amenue nuIeBon coabl YKCyCHOM KUCIOTOM: IPU3HAKNA XUMHUYECKON
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peakiuu (BbIJEICHUE Ta3a, PE3K0Oe yBEIUYEHUE 00beMa PEaKIIMOHHON CMECH ).
[ToBTOPUTH pEaKIMIO TallleHUsl COMbI C MUCIOIB30BAHUEM MHJUKaTOpa (Hamp.,
OTBapa KpAacHOKOYAaHHOM KamycThl). Jlng dyero HeoOXoaumMo ObLIO
[IPUMEHEHUE UHANKATOpa?

OOpatuTh BHUMaHUE, YTO BBIJICJICHUE Ta3a YaCTO COMPOBOXKIAETCS
YBEJIMYEHUEM 00bEMa PEakIMOHHON cMecH. Kakue Mepsl IpeoCTOpOKHOCTH
HYKHO COOJIIO/IaTh NP MPOBEICHUN TAKUX PEAKIUN?

5.4 «Conenasa nawa xcu3npy (OBapeHHAS COJIb, MOTAIll, TIyTaMaT HaTpPHS. ......
riiayoepoBa coJib, MEJIHBII KyHopoc....... )

[IumeBass coma, mNUThEBas COJa, KaJbIIMHUPOBAHHAs COJA, KayCTHYECKas
coJla: OAMHAKOBBIE WM pa3Hble BellecTBa. KauecTBEHHbIE peaKIMi B XUMHUH.
[Ipaktuueckass pabora. OmnpenenuTb: Kakoe M3 BeELECTB (MHILEBas CoOJa,
KayCTHYeCcKas CO/a, KaIbIIMHUPOBAHHAS COJA) SBJISIOTCS COJIAMH YTOJBHOM
KHUCJIOTHI.

Omnpit 1. [lelicTBUE MHIUKATOPAMU.

Onbit 2. JleiicTBUE HA PACTBOPHI MUIIEBOM M KAyCTUUECKOW COZIbI YKCYCHOM
KHUCJIOThI

BeiBOZ: ..........

5.5 Bpeo numpamos: mu¢h unu npaeda. llonb3a HUTPATOB: BaKHEUIINE
MUHEpabHbIC YI00peHus Kak UCTOYHUK azora. Kpyrosopor azota. [louemy
BEHEpHUHA MYXOJIOBKA MOEAET HACEKOMBIX (TaK OHA BOCIIOJIHSIET HEIOCTATOK
a3oTa B OOJIOTUCTHIX MecTax). HUTpatsl B KauecTBe MUILEBBIX KOHCEPBAHTOB.
Kaxkue npeBpailieHnsi IPOUCXOAST C HUTpaTaMy B OpraHU3MeE YeloBeKa. A30T
U €r0 CTENEHU OKUCIICHHUS.

IIpakTHueckas 4acTsb.

Ornpenenenrne MaccoBOM J0JIM a30Ta B KAJIMITHOM, HATPUEBOW U aMMOHHITHOM
cenutpe. BbIBo: kKakoe u3 HUX 0oJiee IIEHHOE a30THOE yI00peHue.

[TpoexT «BnusiHuE a30THBIX YI0OpEHUI HA POCT CaXEHIIEB (HacoImy.

6. Pabota Hajg npoekTamMm — 5 4
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Otan BbIOOpA TEMbI, TOCTAHOBKH 1I€JIH, 3a]1a4 UCCIEIOBAHUS .

Dtan BbIIBUKEHUS TUIIOTE3bI.

OTan  TUIAaHUPOBAHUSA MMYTH  JOCTHKEHHUSA II€JIEM  HCCIIeI0BAaTeIbCKUX
(IPOEKTHBIX) pabOT U BEIOOPA HEOOXOJUMOI0 HHCTPYMEHTAPHSL.

Otan  NpoBeAeHUS y4eOHOTrO HccielAoBaHHs (MPOEKTHOM paboThl) ¢
MIPOMEKYTOUYHBIM  KOHTPOJIEM 3a XOJIOM BBITIOJHEHUS U KOPPEKIHEH
pe3ybTaTOB.

Otan ohopMIIeHUS, TPEACTABICHUS (3AIIUTHI) MPOAYKTA MPOEKTHON pabOThI
@opMbl OpraHu3amuM ¥ BUABI JAeTeJbLHOCTH. pabdoTa B TpymIe, Mmape,
JIEKIIMSI, 3alllMTa MPe3eHTAIMN, aHKETUPOBAaHUE, MMPOEKTHI, pacckas3, CEMUHAp,
MIPAKTUYECKUE 3aHSITHS, CaMOCTOSITCIIbHBIC TBOPYECKHE PAOOTHI ydaniuxcs,
nabopatopHbie pabOThI, UCCIEAOBAHUE, YUACTHE B OJIMMITNAJIAX, KOHKYpCaXx.

TemaTnueckoe IJIAHUPOBAHUE

Ne Hasanue pasgena Bcero | Teopusa | IIpaktuka
4acoB
Paznen 1. Benenue 2 1 1
Pazgen 2. 8 3 5
DKCNEepUMEHTAIbHBIE OCHOBBI XMUHU.
Pa3nen 3. 8 6 2

3HAKOMHMCS C MHUPOM HAHOYACTHUII

Paznen 4. Xumus Ha cTpaxe 3I0POBBSI. 6 3 3
Paspgen 5. Xumus nuimm 5 1 4
Paznen 6. PaboTa Hag mpoekTaMu. 5 4 1
Bcero: 34 18 16
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