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MosicHuTeILHAR 3ANHCKA

Hannas nporpamma  SBANETCH  NPOrpaMMol  ECTECTBECHHOHAYYHOR
HanpasnenHocTd. [IporpaMMa NoCTpoeHa Ha CleaylHX TPHHIHTAX:
- IlpuHunn Hay4HOCTH (3HAHMA OCHOBAHBI HA O0BEKTHBHEIX HAVHHBIX harxTax).
-llpuHuuMn nOcNenoBaTeNsHOCTH W CHCTEMATHYHOCTH (oDyueHHe OT NpocToro K
CIAOWHOMY, «OT HEIHAHNA K IJHAHHIO, OT HEYMEHHA K YMEHHIOR),
- [MpuHuun HarosaHoCcTH (OCYIUECTBACHHE CBASM MERIY KOHKPETHEIM H
abCTPaKTHEIM ).
- [lpuHUKD OCMBICIEHHOCTH (NEPEHOC HMEIDIIHXCA IHAHKI B HOBYIO CHTYALTHIO ).
- IlpHHIHN CORHATENBHOCTH M AKTHBHOCTH (NPHMEHEHHE IHAHHI HA NPAKTHKE).
AKTYansHOCTL NporpaMmel obyCcloBieHa TeM, YT0 B yueDHOM nuane npeamMery
«AHMHA» OTBedeHO Becero 2 gaca B Henemio (8 xnacc), ¥To O@eT BOIMOKHOCTE
cdopMAPOBATE ¥ YHAIHXCA THIOL Ga30BLIE IHAHHA 1O npeaMety. B Towe spems
mospact B-ro  Kilacca  ABASETCH  BAMHBIM 0 AAH (pOdeccHOHANBHOIO
EHM[IDTI]!}E,[IE.ITEHHH IO BHHEOR. HMMDHEHD., HTO NPOCHY BLL HiCcH HHTEPEE K XHMHH
MOMET TiepepacTd B OyOyUIyio NpofeccHio. AKTYATLHOCTE AAHHOH NPOrpaMMbl
COCTOHT B M TOM, 4TO OHA HE TONBKO JIA8T BOCIHTAHHHKAM NPAKTHYSCKHE YMEHHS
W HABBIKH, (OPMHPYET HAYANBHBIH ONBIT TBOPYCCKOH MEATENBHOCTH, HO H
Pa3BMEAET MHTEpeC O0YHAILErocs K IKCTEPHMEHTY, HAYYHOMY [OHCKY,
cnocoDCTBYET CaMOOTIpPEIeneHHi0 YIanHxca, ocosHanHoMY BeIDopy npodeccHn.
Yuaiuecs cMOTYT HA NPAKTHEE WCNOAB30BATE CBOH IHAHHA HA YPOKaxX XHMHH H B
ORITY.
[Teparorvdeckas Henecoo0pa3HOCTE 3AKTIOMAETCH B TOM, 4To Dasoseli Kypc
WKONBHOH TpOoTrpaMMEl MPEIYCMATPHBAET NpakTHHecKHe padoTsl, HO HX ABHO
HENOCTATOUHO, ¥TODLI  3AMHTEPECOBATE  YHALUIMXCA B CAMOCTOHTENLHOM
NpHOGPETEHHH TEOPETHHECKHX IHAHHA M NPAKTHYECKHX YMeHHH W HaBuikos. lns
3TOro B Kypc «XuMmus B OnTy» BiIOYeHbl Haubonee ApKMe, HAraaaHble,
HHTPHTYIOLIRE IKCTIEPHMENTHI, cnocodible YBIeYh M IAMHTCPECOBATh YYALIHXCH
npakrudeckoll  Haykol xHMHed. B pamMrax  HauMOHANRHOIO  NPOEKTa
«OfpazoBanHes co3jaHHe LEHTPa ECTECTBEHHONAYYHOH HanpapnennocTH «Touka
pocTar NOSBOAHNC BHENPHTE B [porpaMMy UugpoBye naboparopuio  w
KAYECTBEHHO  H3IMEHHTH Tpounecc o0ywenns  xumEn.  KonuuecTBeHHbE
IKCTNEPHMEHTH MOIBOIAT NOAYYATE A0CTOBEPHYH HHOOPMAIIHIO 0 MPOTEKAHHH TEX
HITH HHEIX XHMMUYECKMX npoleccax, o ceoficTeax pemects. Ha ocHose nonyueHHbIX
IKCIEPHMEHTANLHBX JAHHBIX 00y4aeMBle CMOTYT CAMOCTOATENBHO JIEIaTh
BHIBOIB, 00O0INATE PesyNbTaThi, BHIAEIATE 3AKOHOMEPHOCTH, HTO OQHOZHAYHO
Gy aeT cnocofeTROBATE MOBRILIEHHK) MOTHBALMH 0DYMEHHA IIKONEHHEOR.

[lenk nporpaMyit: (poOpMHPOBAHKE ¥ YHALIMXCA HAYYHEX NPLICTARITEHHH O XHMHH
B MOBCENHEBHOH KH3HM YeNoBeKa Hepei NpodykAeHHE HHTEPECA M PAiBHTHE
npodeccHOHANBHBIX CKTOHHOCTER K NPeaMeTy XHMMHA.



Janaumu:

Obpazosamensinie:

® PACUIHPHTE KPYTo30p YYallHXCcA 0 MHPE BELeCTs;

® HCNONBR30BATL TEOPETHHECKHE IHAHHA MO XHMHH HA MPAKTHEE,

® 00YURTL TEXHHKE De30NMacHOCTH IMPH BRIMOIHEHHH XHMHYECKHX peakiiHil;

® cHOpMHPOBATL HABLIKH BbINOJHEHHA NPoeKkTOB ¢ Henoassosanmem HKT u
uHippoBore oGopy LoBAHNN;

® BLISBHTE TROPHECKH ONAPEHHLIX ODYHAIOMMXCA W NOMOUL HM MPOSBHTL ceds.
Pazsuearonjuie:

® CcocoDCTBOBATE PAIBHTHIO TBOPYECKHX cnocoDHoCTeH oDy4alomMxcs;

o thopmuposars HKT-koMnerentocTH;

Bocnumamenbsnnie:

® BOCHHTATE CAMOCTONTEIHOCTD [TPH BHITOIHEHHH paboTel;

® BOCMHTATE YYVBCTEO BIAHMONOMOLUM, KOIUIEKTHEHIMA, yMmcHue pabotats B
KOMAH[Ie, BOCTHTATE YYBCTBO THYHOH OTRETCTREHHOCTH.

Casize  cONepAaHHA NPOrpaMMbl  BHEYPOYHOH JEATEARHOCTH ¢ Y9eOHBIMH
npeiMeTamMH;

[Mporpamma «XHMHA B OBITY? COACPRATENLHO CBAZAHA ¢ DAZ0BRIM KYPCOM XHMHH
H MNO3BONAET MOMLIEPAKHBATLE BIAMMOCEN3R TEOPHH M NPaKTHEH, (OpMHpYeT
yeTolunHBYI0 NoTpeDHOCTE DPHMEHATE NOAYYEHHBIE 3HAHHA M HABRIKH B
MOBCEIHEBHON HHIHH.

[lporpaMma NOCTPOEHA HE OCHOBE MEKNpeAMETHOH HHTerpauuH ¢ Qu3HKOH,
MATEMATHKOH, OHONOTHEH M APYTHMH ECTECTEEHHOHAYYHLIMH [peAMETaMH.
Cleobennocmu peanuzani npo2pasas

BoapacT obyuaionxes:

[MporpaMma OpPHERTHPOBAHA Ha BOCIHTAHHHKOB B BospacTe 14-15 ner Ges
CNeUHAMTLHOH NOATOTOBKH.

hopMBl 3AHRTHIA:

® Decesl,

® JICKLIHH;

® CEMHHAPBI;

® [IPAKTHYECKOE JaHATHE;

® XHMHYECKHH IKCIEPHMEHT;

» paboTa HE KOMITEIOTEPE;

® IKCKYPCHH,

® BLINOIHEHHE W JAIMHTA NPOESKTOR,

Pewum nposenenns: 34 yaca 8 1o - | pas B Hegemo. Bee 3aHaTHA N0 BHEYPOUHOH
AEATeNLHOCTH TMPOBOOATCH MOCHE BCEX YPOKOB OCHOBHOTO — PACTIHCRHHA,
NPOAOIAKHTENLHOCTD cooTEeTCTBYET pexoMeniawnam CanllnH, 1. e. 40 muuyT,




Mecto nposedeHHA: 3AHATHA TIPOBOAATCA B yuebHom kabDuuere xumum MbOY
«COT Na 34 TI'O.

3nopopsecOeperaioiias OpraHuialua 00paloBaTeIBHOTO NMPOLECCa NPeanonaraet
HenonbloBanue  opM M METON0B  00V4YEHHH, AJEKBATHHIX  BOIPACTHRIM
BOIMOMHOCTAM MIKONBHHKA: NMpakTHYeckHe padoTsl, IKCMNEPHMEHTH W Decelbl.
BuaR JeATeNsHOCTH: npenycMoTpensl TeoperHyeckue (204u.) W npakra4yeckwHe
sasTus (144.).

Iaannpyembie pelyibTaThl

Junnocmubie pezvibmansi;

® OCO3HABATE EAHHCTBO M UENOCTHOCTH OKPYKAIOMEro MHPA, BOIMOKHOCTH ero
NO3HABACMOCTH M 00BACHHMOCTH HA OCHOBE NOCTHKEHHH HAYKH;

® [IOCTENEHHD BRICTPAHBATE COOCTREHHOE LENOCTHOE MHPOBOIIPEHHE: OCOZHABATE
noTpedHOCTE ¥ TNOTOBHOCTE K caMooDpajoBaiMio, B TOM YHCAE W B paMKax
CAMOCTONTEILHON ACATENBHOCTH BHE LIKO/bI;

® QUEHHBATE WHIHEHHLIE CHTYALMMK ¢ TOYKK 3peHus GesonacHoro obpaa MHIHM U
COXPAHEHHA 3N0POBES;

® OLUCHHBATE IKONOMHHECKHA PACK BIAHMOOTHOLIEHHNA YEN0BEKa W MPHPOIBL.

L [I]{IPH'H'][IBHTL IEONOrHYeC KOS MELITEHHE: }"MEHHE OHEHHBATE CHOHY
NEATENBHOCTE W TOCTYIKH APYTHX JOOfel © TOYKH 3peHMA  COXpaHeHMus
okpymatolell cpeisl - rapadra KHIHM W OnarononydMs moaed Ha 3emie.

MeTanpeamerusivmm PEIVALTATAMH HNBJAMETCH tpopmuposanne
YHHBEPCAAbHBIX Yaeinnix aeiicrenii (¥ Y /1),
Peayaamuensie YV

® camocTosTensHo o0HapyxuBaTe M QopMynHpopaTs y4ebHyo npobiemy,
onpenensTh uelh yuednol gearensHocTH;

® BELIBHIATE BEPCHH pelleHHA NpobieMbl, OCO3IHABATE KOHEUHBIH pesyabnTar,
BLIOHPATE W3 NPEAIOMECHHBX H HCKATH CAMOCTOATENBLHO CPEACTEa AOCTHKEHHN
LETH;

& OCVINECTHNATE UEAENoNaraHWe, BETIOHAA NOCTAHOBKY HOBRIX  Lenef,
npeofpazoBaHie NpakTHYECKo 3a1a9H B NO3HABATENLHYIO,

® COCTABNATH (HHAHBHIVAILHO HITH B FPYNNE) nnay peerus npobaesel;

o paboras 10 [IaHy, CBEPATE CBOH JEHCTBHA ¢ HELI0 H, NpH HEOOXOAMMOCTH,
HCTIPABAATE OIIHOKH CAMOCTORTENIEHD,

® VUHTLIBATE PAIHLIE MHEHHA H CTPEMHTHCA K KOOPIHHALHH PaiiHUHLIX MO3HIMHA B
COTPYIHHYECTBE,

® § JHANOTE © YUMTENEM COBCPUICHCTBOBATH CAMOCTOATENBHO BuIpabOTAHHLIE
KPHTEPHH OHEHKH.

Moznasamenwvhnie YVI:

* AHATHIHPORATE, CPARHUBATE, KAACCH(HHIAPOBATE U 060BIMATR (HAKTH W SBAESHHS.
BrISBRIATE NPAYHHED H CASACTEHA NPOCTHI SABJIEHHH,



® OCYWECTBAATH CPaBHEHHE, KNACCHHKAUHIO, CAMOCTOATENRHO BRIGHpas
OCHOBAHHA W KPHTEPHH A8 YKAIAHHEIX NOTHHECKHX onepaiiii;

® CTPOHTL NOIHYECKOE PAcCYHASHHS, BKIIOYAIOIIEE YCTAHORISHHE NPHYHHHO-
CJIeNCTBEHHEIX CRA3EH.

* CO3NABATE CXEMATHYSCKHE MOJIEITH © BEIJIEIEHHEM CYLIECTBEHHEBIX XapakTepHCTHE
obBeKTa.

® COCTARIATE TEIHCH, PAIIHYHEIE BHK IIAHOSE (NPOCTLIX, CHOKHBIX H T.IL).

® [IpeodpazoBLIBATE HHPOPMALHIO H3 OJIHOIO BHAA B ApPYTOH (Tabauiy B TEKCT W
np.).

®  YMETE ONPEIenNTh BOIMOAHEIE HCTOMHHKH HeoDNOAMMBIX  CcBeacHMI,
MPOHIBOIHTE NOHCK HHOOPMALIHK, AHANHIHPOBATE M OLEHHBATE ef JOCTOBEPHOCTE.
¢ oDoDUIATE MOHATHA - OCYIIECTBAATE JOTHYECKYW: ONEpallHid MNepexoja oT
MOHATHI ¢ MEHBIITHM OBBEMOM MOHATHAM ¢ DONBIIHM 00BEMOM;

¢ CTPOHTE JIOTHYECKHE PACCYAUIEHHS, BITIOMAIOUINE YCTAHORNEHHE NPHYHHHO-
CAeNCTBEHHBIX CBAZEH.

» OOBACHATL NBAEHHS, NMPOLECCHl, CBATM M OTHOLIGHHH, BRIARIAGMEIE B XOJe
HCCAENORAHAA, OCYILECTBAATE BhibOp Haubonee HdupeKTHRHLIX CcrocobOB peleH A
38849 B 3ABHCHMOCTH OT KOHKPETHRIX YCIOBHIA.

Koaonmucamusnsie YV

® YMETEH (OPMYTHPOBRATE CODCTBEHHOE MHEHHE M [TO3HLMIO, APIYMEHTHPOBATE €8 H
KOOPIHHHPOBATE €€ ¢ MOIHIIHA NEPTHEPOB B COTPY/IHMYMECTse NpH BeipaboTke
oD1ero peiieHHA B COBMECTHON AEATENBHOCTH;

® oTOOpAKATE B PeUH COJAEPHAHAE COBEPIIAEMEIX NeHCcTRHHA, Kak B (popMe rpoMKoi
COLMANTHIHPOBAHHON pedH, Tak U B JopMe BHYTpeHHeH pevn;

® YMETH APTrYMEHTHPOBATE CBOK TOUKY 3peHHs,

® YMETH OCYLICCTBIATL BIAMMHLIA KOMTPOAL W OKAILIBATE B COTPYIHHYECTHC
HEODXOIHMYI0 B3AHMONOMOIITE;

® ymeTh paboTarTe B rpynne - YCTAHABIHBATE pafoumne oTHOWeEHAR, 3dderTHBHO
COTPYAHHYATE M CNOCODCTBOBATE NPOAYKTHEHOH KOOTEPaLHH,

MpeamernsMn pesyiLTaTaMu

® OCOIHAHWE POMTH BELIECTE,

® ONpeleInTh PO PA3THYHLIX BEIIECTE B NPHPOAE H TEXHHKE,

® OOBICHATE PONTE BELIECTE B HX KPYTOBOPOTE;

® PACCMOTPEHHE XHMHYECKHX MTPOLIECCOB,

* HCTIOMLIDBATH IHAHHA XHMHH NPH coOMONSHHA MPaBHI HCNONB30BAHUA DRTOBBIX
XHMHYECKHX MPENapaTos; — pasIH4YaTh ONacHbie H Oe30NacHsIe BeeCTBa;

® [PHBOANTE MPHMEPET XHMHYECKHX MPOLECCOB B MPHPOIE;

® HAXOAMTL UEPThl, CBHAETENLCTRYIONIHE 00 ODWMX NPHIHAKAN XHMHYECKHX
NPOLECCOB W MX PASTHHAX,

® HCMOIBI0OBAHME XHMHHYECKHX THANHNH B OLITY;



o 0OBACHATE IHAYMEHHE BEIUECTE B AHIHH H XO3RACTRE YeN0BeKa;

® OORACHATE MHP C TOMKH IPEHHA XHMHH;

® HopMHPOBATL NPEACTABNEHHA 0 OyaymeM npodeccHoHATEHOM Belbope.

Kposme ToOro, 3aHaTHA NPHIBAHE NPOOYANTE ¥ YHRIIMXCA HHTEPEC K XHMWYECKO#H
HAYKE, CTHMYIHPOBATH HankHedlee HIYUeHHe XHMHH., XHMHYECKHe IHAHMS,
chOpMHPOBAHHLIE HA 3AHATHAX, HHOOPMAIIHOHHAS KY/ILTYPA YUYAIIHXCA, MOTYT
ORITE HCNOABIOBAHEL KM [UIS PACKPBITHA PasAMYHEIY NPOABICHHE CRI3H XHMHH C
HWHIHBIO,

Cnocolbl onpeieieHua pelyibTATHRHOCTH:

® HavaneHsii KOHTpons (ceHTAOPS) B BHE BHIYANEHOTO HabmO/IeHnA NeJarora 3a
cobo/ieHHeM BOCTTHTAHHHKAMH TEXHHKH Oe301acHOCTH, NoBeIenHeM npu pabore
¢ NOCHenVIOUmMM 0BCY K ICHHEM;

o Texyumii koHTponb (B TeYeHHe BCEro y4eDHOIO rojia) B BHAE BHIYATEHOIO
HalmoeHHA Nejarora 3a MpoleccoM BhIMONHEHHA YYAUIHMHCH NpaKTHYECKHX
paboT, MpOEKTOB, MHAMBMAYANbLHBIX 3aJaHHH, YYACTHA B NpeIMEeTHOH Henene
CCTECTBOIHAHHSA;

o [TpomeicyToMHBIH KOHTPONE (TEMATHYECKHI) B BHIE NPeIMETHOR IHATHOCTHEH
IHAHHA JNEThMH NPOHACHHBIX TeM;

e HMroroesiii KouTponk (Mai) B BHAEC H3IYHEHMA H AHANH3A NPOAYKTOB TPYIa
yuaumxes (NpoexTos; coobmennii, pedeparos), npouecca OpravM3aunH paboTsl
HaJ NMPOIYKTOM H IHHAMHEN THYHOCTHEIX H3IMEHEHHH.

(hopMEl YuUETa IHAHWHA, YMECHHH MPH PEATH3ALIHH NPOrPAMMEL.

» Onpoc;

® (bcyiaenue;

o CamocToaTensHas pabora;

= Tectuposanne,

e [IpesenTanma 0 3ammTa TROpueckoil pabotu (npoextsl u ap. ).

B koHne ydednoro roga ofyuaiommics Q0/GKeH BhIIONHHTE H 3aLIHTHTL NPOSKT.
(lpunokenne |. «Onucanne hopMbl NOABEACHNT HTOTOER ).



Temaruqeckuii naan nporpamMmel « XuMua B G6ITy»

Ne | Hassanmne paznena Beero | Teopus | Tpaxrura | Menoasayemoe
nn HACOR ofopyaosanne
1 | Beenenwe 2 1 1
2 | DxcnepumenTansHble | 8 3 5 Jatuuk
OCHOBbBI XHMHH. AMEKTPONPOBOIHOCTH
JaTaHg
TeMIEPaTYPhl
3 | 3nakoMuMmcH ¢ MHpoM | B 6 2
HAHOYACTHIL
4 |Xuwmua Ha cCcrpake |6 3 3 AITXP
JOPORLA [lpudop s
NOMYHeHHA BOAOPOIE
Haraur pH
5 | XvisHs TTHIIH 5 1 4 JHarunx pH
Haruuk
AIEKTPONPOBOIHOCTH
6 | Pabota Han | 5 4 I
NpoeKTaMH
HTOTO | 34 19 16




Conepsanne Kypcea

HucrpykTaik no TexHuke De30NacHOCTH NPOBOIHTCA HA KAKIOM 3aHATHH [epel
MPDBEIEHHCM IKCTIEPHMEHTA.

1. Beeaenme

|. Bponnoe 3sanaTHe. JHAKOMCTBO YHALMXCH © HOBRIM Yy4eOHBIM KypcoMm B
Kpyi#koBoi paboTe,

2. MecTo XHMHH B eCTECTBOIHAHMH. JAPOXIEHHE XHMHH KK HAYKH. CBA3IL XHMHH
C MPaKTHYECKOH WHIHLIO 9CI0BEKa.

3. IlpakTuueckan wacrs. Co3aHMe NO3HABATENLHBIX KPOCCBOPIOB W APYTHX
HHTEPaKTHBHLIX ynpawHennii na LearningAps.org wan MyTest

2, IKCHEPHMEHTAILHBIEC OCHOBLI XHMHH

|, Beniecrra.
[Mpuemn obpamenus ¢ semecrsami, Hayuenne npasin TexHHkd Ge30MacHOCTH,
npeaynpexnalonmy ¥ sanpemaomux sHaxos.  [lepsas nomome.

[lpoTHEONOKAPHEIE  CPEACTBA  3AIMHTHL.  3JHAKOMCTBO C©  BEUICCTHBAMM,
BeTpesaruuMucs B OwiTy: Hoasas nactoiika, Mens, ATIOMHHHWE, COME, MHILEBAN
cofa, MHMOHHAR KHCIOTA, YKCYCHas KHCIOTa, BOAA, MEIHHE kynopoc. Ornwaue
BEHIECTE MO (HIHYECKHM CBOMCTBAM: ArpPeraTHOE COCTONHMWE, LIBET, 3anax, BKYC,
pacteopumocTs. [lpaBuna xpaHenns seinects B nafopatopud. TOKCHYHOCTD
BEIIECTE LA WHBLIX OPraHHIMOB ONPeleNseTca HX XHMHYECKHMHE CBOHCTRAMM, HX
CHOCOBHOCTEIO BCTYNATE B XHMHYeckHe peakumd. [lposBnenna TOKCHYHBIX
BELICCTE ¥ HENOBEKa: XHMHYECKHIl ookor, pasipameHde cClIHIMCTRIX oDolodex,
KATAp ABLIXATENBHBIX [YTeil, AmNeprivyecKkde PpeakuHH, OCTphle ACPMATHTHI,
gaHueporedioe JelcTBME, NOPAMEHHA OPraHoB, BOAMOMKHOCTL JIETAILHBIX
pexonos. [lpasuna orbopa semects (TBepAbie, NOPOMKOODpazHbIE, JEHAKHE,
BOAHBIE PACTBOPLL, 0CODOE BHUMaHHE — padoTa TOABKO C MANBIMM OOBEMAMM
pemects). Tect Ha ocHoBe 3aaanuii W3 oTkpeToro Ganka @UITH (pazaen «Meroasl
NOIHAHHAR )

2, lNpapuna Gezonacuoil paboTel IpH NPOBEIEHHH JKCNEPHMENHTA.

Texuuka aaGopatopusix pador, IHAKOMCTEO ¢ JabOpaTOpHEIM ODOPYAOBEHHEM:
CTEKJIHHHAN NOCYAd (XMMWHMECKHE CTAKaHbl, KoaObl, BOPOHKH, [ACHHTENbHBIC
BOPOHKH, MEpHas MOCYAa), BEChl, WTATHBR 1A Tpobupox w  nprbopos,
HarpesaTeneHel  npubop-cnuproska, dQapdoposas nocysa (BenapHBaTEILHBIEC
YALIKH, THTH, CTYNKH, lonatenn) v ap. besonacuas paGoTa co CTEKNOM, MTPOOKAMH
(HeMOHCTPAUMA PE3KH CTEKNAHHEIX TPYDOK, HX HArpeBaHHA I8 HIMEHEHHA
popmet). Ipakruueckas yacts. Chopka npubBopa ans nomyuenus rasos. [lposepka
HA repMeTHYHOCTD, 3aKpenenHe ero Ha wrarkese. PHCyROK npubopa NpH moMoim
TpafapeTa.

3. Harpesarenstbie npubopst.

Cnuproska. [asosas ropenka. [liwtea. Bopsnas Oans.  Hasnauenne
HarpepaTenklex npubopos. M3ydeHWe COHPTOBKH: COCTABHLIC 4acTH W HX




thyuxums, opiovee TOMNHBO [N COHPTOBOK: THIOBBIH crmpr. OcobeHHoCTH
peaKLAl ropeHus: Beiaenesne Tenna i ceera. Cyxoe roproviee [lpasuia varpesanms
NpoGHPOK ¢ BOAHBIMH PACTBOPAMH (IPENBAPHTEILHBIR NPOTPEs Beel MOBEPXHOCTH,
obasarenbHblil HAkIOH npobupkn, oTeepeTHe npobuprn woT cebay, sakpennesnune
nepmarens npodupks). Henons3osanme THraci npd NpoKaIMBAHHMH BEIIECTE.
Haswavyenune onepaumus npoxkannsadua. [lpakrnyeckas sacte. Mayuenne naamenn.
Pucyrok naamenn. Chopra npubopa 408 BLnapyBasis coni (KONLUO HA WTATHE,
BRIMAPHBATEIEHAA YALIKA, BOIHLIH PACTBOP COAM, cnupToBka), Pucynox npubopa
pH NOMOLH TpadapeTa.

4. Upersle selectsa, ocobO YHCTRIE BEIECTRA.

[Tpamecn. Cveck. Cnocolsl 0YHCTKH BELLECTS OT NpHMeceii B pasjeleHns cMecei.
(Ounerpopanue. [leperonka, Kpucranmsanns. Pazpenenne ¢ noMons0 MariMra,
AEAUTENEHONH BOPOHKY

npﬂxmﬂlifﬂkﬂﬂ WEIC T b,

| BAPHAHT: CMECH PEYHOD [IECKA H caxapa.

2 papHaHT: CMECh pPEYHOro Mecka M nosapeHHol coad. CocTaBuTh CNEMY
NOCNeJOBATEILHOCTH onepalii (pacTeopedue, (HIALTPOBAHWE, BHINAPHBAHHE ).
CparHATE # 0OCY/ANTE Pe3yAbTATE ABYX BapHaHTos, ODpaTHTEL BHHMAHHE HA CMECh
caxapa H meckda (Y HEeKOTOPHIX YallKH NOKPRUTHCE KOPHYHEBOH waccoit), Ha
BAWHOCTh YCAOBHH TpOBEfeHHA JKCOepHMeHTa, B JaHHOM ciydae Ha
CBOCEPEMEHHOE [IPEKpallieHHe HArPeBpa.

5. MeToasl Mo3HAHKA B ECTECTBOIHAHHN,

Habmonenue, Ixcnepument. Moaeauposanue. ¥ ciosss nposeaennd HabmogeHHA
KAK OCHOBHOIO MeToAa no3HaHud. Muicavrensibifi @ peanbHbii IKCNEpPHMEHT.
YHHBEpCANBHEIC 3HAHMA YEIOBCYECTBA HA OcHOBE HabmwomaeHuA. DuaHdeckne W
XHMHYECKHE ABTEHHA.

”_P:IHHTH‘IEL‘KEIH YOI B

bpovHoBckoe NBHMEHHE NMoL MHEpockonom. OOHapykeHHe KHpa B CeMeHdx
nogconHednuka.  OOHapyxeHue Kpaxmana 8  kaprogene. OOnapymxenne
YINEKHCAON0 rasd B BelIsxacmon sosayxe, [lodapnenne THMOHHON KMCIOTEE B 9ai.
Oopmnenne pabore,

Haipanwe onwra Kax swmonnsnw Hro wabmomamm OOpatite BHHManHe Ha
MPaKTHHECKHE 3aMaHHA MPOLLTRIX 3AHATHH.

AKUCHTHPOBATD, 9TO MeTON HabaoAeHHA — OCHOBHON METO NO3HAHNA.

6. Boga. Pacteophl

Mopckan W npecHad Boja. BHoOMOrHYECKHE HHAKOCTH: KPOBb, IHMpa, KIeTOYHEIH
coK. DJxonornyeckHe npobiessl BOAEL. DNEKTPONPOBOIHOCTE KAK CBOWCTBO
PACTEOPOB AMEKTPONHTOR (Npaswia He30nacHOCTH ¢ AnekTponprbopaMy).
[Tpaxmuueckan Yacme.

OnpeacieHHe ¢ NOMOUILKD AEETPONPOBOIHOCTH PACTROPOR. B KAKOM XHMHYECKOM
CTAKAHE HAXOIWTCA AHCTHAAMpOBaHHas soda. [laHbl TpH pacTBopa: pacTsop
NOBAPEHHON COMM, PACTBOP Caxapa, THCTHTHPORAHAAS BOIA.




OdopmaeHne paboTel.

Haspanwe pactsopa Yro maGmonaem (3aropaercs namnodka Wi wer) Kax
PACMO3HATE: B KAKOM CTaKaHe¢ — AWCTHANIHPOBAHHAA BOJA W pacTBOp caxapa.
JlonaHEl MPEIOMKHTH [Ba crnocoda: OpraHoAenTHYECKHH 1 BRINapHBAHHE,

[Mpoekr  «Hsrotosnenne  camofensHoro  npubopa A HCCIENOBAHHA
AMEKTPONPOBOIHOCTH PACTBOPOBH

7. Maccopas nons pacTROPEHHONO BEMECTRA. HIH MPOUSHTHAN KOHUEHTPAlHA
BEUIECTEA B PACTBOPE,

Bapemmpanue. Passwosecsl. Hanecka, MepHas nocyna (MepHble CTaKaHbi, KonObi,
wwriEapkl). pakruueckas qacts. [IpHroTosieHne pacTBOpOB NOBAPEHHOH COMM
3anaHHol KoHueaTpanuy. [IpHroToBIeHHE MIHITYYMEro HANHTKA U3 ITHINEBOH COIb,
MHMOHHOR KHCIIOTHI, caxapa M ackopOHHOBOH KHCNOTH: Kawjas [rpymnmna
onpenenseT KOJHYECTBO BELIECTB HA Choe yemoTpeHue. CpaBHeHHE W obcymlenme
NPUIOTOBNEHHEX HAMHTKOB € T.3p. BKYyca, (uxcaumn vabmojaembix sdgertos,
pacteToB HITH BHIMOTHEHHA «HA 830K, IKCIEPHMEHTAIBHOR Ky IbTY[EL

8. Hackmennbie ¥ NEpechlliieHHLE PacTBOPEL

Mertomika BeipalHBadua kpactannon. Monokpucrani, Kpuctannmuyeckne Apyssl.
Yro takoe «3aTpapkay. [JeMOHCTPALHA MEPECHIIEHHOT0 PACTBOPA ALETATA HATPHA.
[Tpaxmuueckas vacme.

[MpHroToRneHHe HACKIIEHHEIX M NEpecslUeHHsIX pacTBopos. [lparoTosnenue
BOAHBIX PACTBOPOB MEIHOTO KYNOpOCa, XAOpHAA HATPHA, Caxapossl Ans
BEIPALIMBAHKA KPHCTALIOB. BEIpamMBaHHe KPHCTANLIOB M3 PACTBOPAa KaMEHHOW
COMM M WONHPOBAHHOH conm: ecth I pasHHua. Tlowemy Ans BepaliMBAHHA
KPHCTA/LIOB KAMEHHAA COMB JIyuLIe, 4em Hoanposannad, [lony4denne okpalieHHbIX
KPMCTAIOB COJH C HCIONB3OBAHMEM [MHMIUEBLIX KkpacHTened. Bripauinpanue
KPHCTALIOB MEIHOTO KYNOpPOca H3 BOIHO-CNHPTOBEIX PACTROPOR.

3. IHAKOMHAMCH ¢ MHPOM HAHOMACTHI

1. Mojeanposanue.

Mozaenu B ecrecTBo3HAHHH (rnobye, KapTel, (HHIHYECKHE MONETH, DHONOIHYCCKHE
MYMHHCH, KPHCTANIHYeckHe pewrerkd). Monenw atoMoB M MONEKYZD B XHMHH.
[MpakThseckas HacTh. MarotosleHHe MOJIENER MOTEKY M3 NOIPYYHBIX CPEACTE.
PaGora soobpaxenna.

2. CrpoeHue selecTsa,

Pasmepst wacTim. HanogacTHiib.

MMpoexruan 3anaya Ne 1. Kax y3sare npHMepHiie paiMepbl BHTAMHHHOTO Opaic
«Yunesw», «PeBHT», YNakoBKH KOTOPRIX PAcnoJOMeHBl ¥ Bac Ha CTOnax, He
OTKpEIBaA HaHOueK.

[MpoexTHas zanaua Ne 2. V Bac Ha cronax HAXONATCA MEPHLIH UMIHHAD, Konba c
BONOM, BECHl peMaEHOrO THNA ¢ Habopom pasHosecor. [lpeanoxiTe cnocobsl
OTIpefieNeHHA Pa3sMEpPOB MOIEKY N Boasl (TpaxTHyeckui u TeopeThiecknii). Bonpoc:
OrsocHtcs AH Molekyna soibsl K HapowactHuam? [lovemy BHpYChl HAIRIBAIOT

HAHOpODOTAMHT




3. KonnowmHele CHCTEMBI: MOYBA, [IHHA, NPHPOAHBIE BOABL, BOZAYX JIhIM,
MHHEpaibl, xi1ed, MON0KO, Macko, KpoBb... KondoHaHke H HCTHHHEE PACTBOPLL
Ontuveckue ceoicTsa: «dpdext Tunpanan, «ABIEHHE HCKPALIAXCH CHOSEY,
Konnouannie 4acTHib! H HX pasMEPEL

Ixcnepuvenmansian 3adawa Ae [ Ha cronax: nasepHas ykaska H JasepHeIH
dOHAPHE C KPAcHBIM JY4OM, [B# XHMHYECKHX CTAKAHA: B OJHOM 3aBapeHHbIH
NAKETHE Yad, B APYroM —gucras soaa. [ponyerure ayy gasepHoro ronapHka qepes
crakaibl, B kKaKoM cTakaue, Mo-BaleMy MHEHHIO, HAXOANTCA KONIOHIHAR cHeTemaT
Ha uem ocHOBEIBAETCA Ballle Npeanoaomenne?

Iecnepumenmaiphad 3adavwa Ne 2. Bam BRIIAHEI PACTBOPBLl ALETATA CBHHIA
PH{CH3COO): u moania kanua Kl, urratie ¢ npobHpKaMK, CIHPTORAR TOPEIKE,
npobupkoaepkatens. B nmpobupky nanedte 2 mn pacrsopa Kl (Beicotoii 2 cM)
satem npunedre 2 ma pactsopa Pb(CH3COO);. ObGpasyerca senrsiii ocanok.
Harpefite npofupky 10 pacTBOPEHHA ocajka, 3aTeM oxaaauTe npodupKy oko10 2-
3 MHH H TOMENIAEM B COCYH ¢ XomoAHoH neasHoil somoi. Yro nabmogaere? Yro
NPOHCKOAHT NpH BcTpsxHBainn npobuprn? Mrak, Bl TONBKO 4T0 OGHApPYHHIH
pasiuuMe MEKIY HCTHHHEIMH PAcTBOPAMH H KOMIOHIHBIMHM pactrsopaMu. B
nocaeanux Bk HAOMOLANHM nNposBneHHe onTHHeckux  adpexton: wdipert
Tunaanaw (oxen. zan. Nel) m «uBjieHHE HCKpPAIIMXCH caoes» (dken. 3an.Nel).
Bonpoc: Kak okasars, 4T0 MbUTBHLI pacTBOp SBASETCA KOWIOHIHOH CHCTeMOiT
([lo paccesHHIO CBETA B pacTBope -KoHyc Twnmans). Yro npoMCXoAHT ecliH B
MBLTLHEI pacTeop foDasHTe nosaperHyo conk? ([lpospaynsii npexne pactsop
PE3K0 MYyTHEeT, ODpasyloTei KpYNHBIE XNOmbd)., 3JHAKOMCTBO € ABICHHAMH
KOArYISIHH H BRICATHBAHHA.

IMpoexrras 3anaqa Ne 1. [lpa ymeHHKa MPHTOTOBHITH CMECh H3 PACTHTENLHOTO MAC/A
H BOJELL N0DaBMB NONOBHHY Yaiipoil noxks macna B 200 ma poasl. Oone M3 HHX
YTBEPAAAET, 4TO NOIYYEHHAA CMECh SBIACTCH KONNOHIHBM PACTBOPOM, 8 APYToi
sto otpuuaet. Kro npas? Ceoil oTBeT WUTIOCTPHPY#HTE CHHMKAMH HA MODHILHOM
tenepone. ([Tpasel oba yyeHHka. Boe 3aBHCHT OT OCODEHHOCTEHR MPHIOTOBICHHA
cMecH. Eciiu npocto paiMeluars MACTO B Bojie, TO Konyc TarIans de Habmonaercs.
Ecnm we axTusHo B30ANTHIBATE CMECH B TEMEHHE HEKOTOPOIO BPEMEHH, TO CMEChH
MYTHEET M B TAKOM PACTBOPE XOPOMIO BHIEH KOHYC PaccestlHOro cBeTd, TO €CTh
NOARNAIOTCH MEIKOAMCIEpCHBIE YACTHUEI Kanedexk macia), Beisoj: KOMMOHIHBIE
PacTBOPEI MOMHO ODHAPY®HTE M0 ONTHYecKoMy TecTy et Tunnansy,
koTopsli oGHAPYKHBAETCH, SCITH KOJUIOHAHBIE MACTHIE HE TPEBLIIAIOT AHANA30H
HAHOPAIMEPOB.

4, Metroln H CpeacTBa IMIHPHUECKOrD HCCNENOBAHHS,

Ha npeislaylix 3aAsTHaX Bl BRIMONHAIH 3KCHCPHMEHTANBHEIE H NPOEKTHLIE
sagaum, Kax B IyMaeTe, KAKHE METO/L MCCHCAOBaHMA BBl HCTIONR30BAnA? 1.
Hafimoaenne. 2. Dxcnepament. 3. Hamepenne. 4. Cpasnenne




BernoMHHTe 38 aHMA, TPOCMOTPHTE CBOH 3AHCH H NPOKOMMEHTHPYHTE HX C TOYKH
IpEeHM HCNONB30BAHHEIX METO0B HeCleaoBaHus, Yem Bhl NONL3OBANHCH, 9TOOL
PEIIMTE MOCTARISHHYIO Nepen saMu npobnemy.

Mpoexrias sanasa Ne 1. Haiiante, 9eMy pasHa NIOTHOCTE AMOMHHEEBOH dobry
H MEIHOH WM CTANLHOH DONBAHKH HeNpaBHIBHOW (OpMEl, KOTOpEIE NemaT Ha
pamex cronax, Maer oboywaense. JlomkHel NpeaiowdTs Naad pelleHHa ITOH
3a/1a4H, OTIPENeNHThE KakHe HeoOXOIHME HIMEPHTEIBHEIE TPHOOPE! 114 PEIEHHA
310l 3anaun. CpasauTh HaiijlenHOe SHAYCHHE MIOTHOCTH AMOMHHHA, MEIH HIH
CTAINH CO CHPABOMHON BEIHYHHOM.

5, Kag creneds MaMens4eHHOCTH BIHAET HA 00UV II0MANE COMPHKACAIMXCA
HACTHLL

OfbeMHEBIE  BIPBIBR  HA  MYKOMOJIBHOM  33BOJAE, APEBECHO-CTPYHMEYHOM
npeanpustie. [lovemy Henw3s wenonkioeaTh OEHIMH IR pOIKMra JpoB,
BecnoMHHTE «4TO TAKOE MUI0MATBY, ¢eIHHHIB HIMEPEHHA MAOAI:,

[poexTHas 3anasa Ne 1. Y sac Ha cronax Haxonstca mubo kybGmuk PyGuxa, mmbo
MalleHbKAR YNakomka caxapa-pajmsana. Haftaure nnowans uenoro kyOHKa H
obumiyio miowans 9 Mansx KyOHKOB, H3 KOTOPRIX cocToMT Gonkmod kyOM, Wi
nenod YNaKoBRH caxapa d oIy MIOLATE BCEX KYCOUKOR Caxapa B yNakoske.
CpasHuTe IHAYEHAA naowany uenoil Gurypsl B cyMMapHOil niomanH ee gacten?
Kakyio 3aK0HOMEPHOCTE MBI MoewM Habmonars?

6, HaumoobwexTs! ©H ©o0OVCIOBAEHHOCTE WX YHHKAIBHBIX CBOHCTE PE3KHM
VBE/IHYEHHEM [M0IMEAAN [OBEPXHOCTH HACTHIL HAHOYACTHIIBL, HAHOILICHKM,
HAHOBONOKHA, HAHOTPYOKH, HAHOIIAPHKM, NCHAPHMEpHI, UCONHTHI, KBAHTOBHIE
TOUKH. '
MpoexTnas sanada Ne 2. Yxo noca umeet pmwny 12-13 Mm, a yacTHua MarseTHTa
Fe304 — 20 M. Yeenwusre ux 8 1 Muimapy pas.

C kakHMi ODbeKTaMH Bbl Teneph GyleTe WX cpasHHBaTh! Kakue puznvcciue
BETHYHHE! HIMEHAKOTCA PH HIMEHEHHH THHERHEIX paiMepos?

[MpoexTHan 3anaua Ne 3. Cronbko qHcTOR DyMarn A4 BOHIeT B CTAKAH oDBEMOM
| 00 an?

Kam o rpynine BblGaHsl THCTH OyMarn Ad u xumuueckue crakansl obbpemom 100
s, Kaskaas rpynna Mier oTseT Ha 3T0T BONPOC.

IMpeanaraem NOMOLIEL;: COMHHTE JHCTH B KOMOK. CRONBKO KOMEOB DyMars souUIo B
OJIMH crakan?

HaiianTte nnomans oTaeasHOro AMcTa A4 H Nnomank NoBepXHOCTH XHMHHECKOrD
crakana. Halimare cyMMapHyio niomwais KOMKOB DyMard, Haxogsmmxcs B
craxane?

JdenatorT BRIBOA OHA OKA3IANACHL IHAMHTENLHO OOnbilie MICIIANH NOBEPXHOCTH
crakana. Kaxum oOpazoM Mbl VBEAHYMAM CYMMEPHYIO IUIOIALL MNOBEPXHOCTH
Oymarn? (Y MeHblieHHeM o0beMa 0IHOTO NHCTa)

7. HanooObekThl H OOYCAOBACHHOCTE HX YHHKANLHEIX CBOHCTE  PE3KHM
yBelHYeHHeM TUIDIUANH MOBEPXHOCTH YacTHIl HAHOYMACTHILEl, HAHOMIEHKH,




HAHOBOMOKHA, HAHOTPYOKH, HAHOWAPHKM, ASHIPHMEPH!, UEOAWTEHl, KBAHTOBLIC
TOMKH.

IMpoexThas sanada Ne 4, Haflpure naomans ceoeil 9epeniol KopoOKH H CpaBHHTE
£e C MUIOIUANBIY TOBEPXHOCTH DOABLIMX NONYWAPHA H YcpenHol KopoDKM, ecan
S{kopa 6.n.) = 2500 cm2 . S(u.x)=4nr2 /2, roe =C12n.

O6nacHenne: Goibluas NMIoMaas DOMBIIKX NOAYIIAPAR ODBACHEETCH HANHYHEM
MHOTOYHCIEHHBIX CRAAI0K.

DRcHepHMEHTATEHAN 3aa4a. Ha cronax HaxoAaTca CTANLHAS KHOTKA, JKenesHsii
rBO3/b, KYCOUEK MEIHOH NPOBONOKH, MEAHEA CKpenka, rpaHyisl amoMHHHA H
LMHKA, WTATHE ¢ NpodHpKamMi, consanas kicnora. [Nomectire npepiokeHHbie Tena
Ha IHO MpoGHpPoK ¥ N00aBETE 3aTEM COIMHYID KHCAOTY (BRICOTA cTOADA KHAKOCTH
npumepHo 1,5¢M).

Onumnte, 410 Be HaGmopaete B Kamaod w3 npobupok. 3uakoMcTeo ¢
WEKTPOXHMHYECKHM PHAOM HANPAKEHHH METALI0B,

Hazpanwe ofwexta Hassanwme wmeranna, w3 koroporo caenad obwsext Hro
ratmonaesm Jlesee wan npasee otHocHTenbHO Ha B an/xum paiy

BuiBoa: ¢ KHCNOTOH BIaHMOJSHCTEYIOT METAMIM: .......... € KHCIOTOH He
B3aHMOIEHCTBYIOT METALIBL . .vvuuu

- 3ananune no yvuebuuky M.A, Axsmeroea: 02HAKOMBTECHE C TEKCTOM Ha ¢. 13,

- C xaKuM BB CTONKHYIHCH MpoTHBOpetnem? Meae u cepebpo B HAHOCOCTORHMAX
criocobHBl B3aHMOISHCTROBATE C KHCIOTAMH, Y BETHYEHHE TUIONIAIH NOBEPXHOCTH
PEATHPYIOIIHX UACTHIL BIMACT HE TOABKO HAa CKOPOCTE peaxuns (00BemHme
B3PBIBbL), HO H HA XapakTep XHMHYECKHX CBOHCTS.

[Tpoext «B nouckax KOATOMIHEIX PACTROPOB)

4. XHMHA HA CTpPake 310p0Bhi.

1. Hon. Bosronka itopa. HMon w3 anresn. [Npaxtageckas uwacth. Marotomnenne
MOZENH MOOCKYAB Homa. DaexTpoHnas, rpapuveckas (opmyna fona [lpoext
«OGHapyieHHe KpaXxMana B NPOIYKTax NMHTAHHAR.

2. «Maprasmosxan. [lepmanranar kamma. Mapranen  ero creneHd OKHCNEHHA
IMpakThHueckas wacrs. OnpejeneHde MaccoBOH A0MH KHCIOpOAa B MONEKyIe
nepManranara xanua. Pacuer oTHOCHTENBHOH UIOTHOCTH KHCIIOPO/IA Mo BOITYXY.
CHopka npuGopa N8 NOAYYEHHE KHCIOPOAa METONOM BEITECHEHHA BOIIYyXa.
DxcnepuMenT: chopka npubopa  AnA  palloWweEHHA TIEPMAHTAHATE  KAIMA.
KauecTsennad peakiina Ha kdcnopod. L{peTHRIC peakiHy ¢ MEPMAHTANATOM KANHA
(Hanp., NEpMAHTAHAT KATHA K CYILDHT HATPHE, 1p.)

3. llepexncs ponopoaa. CeoficTea B NpHMEHEHHE NepoOKCHIa Boaopoaa. CreneHs
OKHCICHHA KHCAOPOAA B MONeKyle nepokcuia sonopona. Peakuus paznomerns
nepokciaa Boaopoga. Kak npopectm sxcnepument. Katanwsaropsl. Oxcun
maprandia (IV), depment Karanasa — KaTATHIATOPL PEAKUHH Pa3MOKEHHR,
lMpakTadcckas vacts. Owxena mapranua (IV): manucates dopmyny sellectsa o
ONpPEAEAHTh CTeNeHs OkHeneHHd. TpH NpodHPKH, B KAKI0H HAXOAHTCH HECKOTLKO
MIT anTedHol NepekHcH BOAOpoaa. Bo BTOPYIO M TPeThEd NPOoGHPKH NOMECTHTE




COOTBETCTBEHHO OoKCHA Mapranua (IV) (Ha KoHYMKe WnaTens) U cBeeHaTepThIH
kapTodent (Ha KOHYHKE ITIATENH ).

Homep npobuprs Yro godasumm Yo nabmonaem Hanwcars ypasHenne peakums ¢
obosHascHuAMyr yonosud oo nporekanms, llpomcxomwr nm peaxkums » nepson
npodupke? TpennomuTe npubop AA8 NOAYHEHHA BOAOPONA NPH PAIIOKEHHH
NepoKCHIA BONOPOIE.

4, AleTHAcATHIIMIOBAA KHCoTa, Ackopbunosas knenora. Kucnothocrs cpemst. pH
— HHIHEATOPE CBOHME PYKaMH.

[paxTigeckas acts. Onucanne gusugeckux ceoficTs. [IpuroTornenne pactropos
ANCTHICATHITANOBOH W ackopOuHoBoi  xkucnor.  [lelicrene HMHIMKaTOpOB
(penondranenna, naKMyca i METHIOPAHHE) Ha HX PACTROPSL.

HHAMKATOPEI ALETHACATHIHAOBAN AckopOHHOBAA KHCIOTA
R
| Penondgrasent
Jlaxmye
MeTHmopanix

IMpurorosnenue oTsapa kpacHoi kanyctsl, Habnonenne naMenennn useTa oTBapa
B Pa3HBIX pacTBopax (yKcycHas, IMMOHHAA, acKopDHHOBAR KHCAOTEI, OBAPEHHAA
COJlb, FASHPOBAHHAA BOJA, HAUATLIPHBIA CIHPT, MHILEBAA COAA, PACTBOP MELIA H
CTHPANLHOTO NOPOIIKa).
BaaumoneiicTere ackopGHHOBOH KHCAOTH ¢ Hogom. Bonpoe: ans kakux uened
MOIKHO HCTTOUTRIOBATE 3TY peakuunio? (g oDHApyKeHHA ACKOpPOHHOBON KHCIOTE! B
NPOOYKTAX MHTAHKA ).

| pearenT ackopOHHOBad | 2 pearcHT o Yro nabmonaem npH mx

KHCIOTA B3aHMOIeHCTBHH
Mauueckwe croiicrea: | Dravueckue cBOHCTBEA:

-------------------

5. «3enchkar wWiH  GpunamanToBeiii  senenstfi.  Llper nopomkoobpainoro
OpPMAAHAHTOBOTO 3enenoro. [IpaKTHyeckoe SHa4eHHE H IOy YeHHE.

IlpakTideckas wacTe, @usMueckue cpolictea GpuinmanToporo 3eneHoro Kak
AOKAIATH NOLTHHHOCTE GpHANHAHTOBOTD JeNeHoro, [Mposeaenue
nocaefoBATENBHEIN PEakIHi B oaHoH npobupre ¢ OPHIITHAHTOBEIM IEAEHBIM:
pHasane B npo0HpKy 106aBHTL KOHHEHTPHPOBAHHOH CONNHOH KHCNOTH, a 3aTeM
pacteopa mwenoun NaOH. Odopmienne paborsl 0o csoeMy YCMOTPEHHIO. 3aTem
o0CYINTh: Kak 3afHKCHPOBAIM PE3YILTATH IKCIEpHUMEHTa (HIMEHCHWE LBeTa,
Bhinagesne ocanka). [Mpoekt «MoKHO TH HCNOIEIOBATE OPHILUTHAHTORLIH 3eNeHkIH
KaK HHIHKATOP KHCAOTHOCTH CPeiibin

6, «Mpio  yvaecHoe»: XO03AHCTBEHHOE W TYaleTHOe, MHIKOE H TBepjoe.
[TpaxkTHHEeCKan YACTD.



TleficTeie faKMyca HA PACTBOP Mbd, PACTBOP CTHPAIBHOTO MOPOIIKA
(nokasaTeNbCTRO WIEAOHHOTO XapakTepa Mowwmux cpetcts). Mayuenne srukerox
TBEPAOTO H HHIAKOID MBINA (pasiHiue B XHMH4eckoM coctase ). Pacteopenne Mbina
B AECTRON W AucTHAAMposattoi soac. Jddekr Turnana,

[Mpoext «Mbiosapenues

5. XumMua mamm

1. Caxap, kpaxman, Uenaiono3a — PoIcTREHHHEH roKosksl. HTto takoe auaber.
IukeMHYSCKHE HHASKC NMPOAYKTOB MUTaHHA. XHMHYECKHE NOJCIACTHTENH H HX
KOBAPCTBO.

IlpakTHueckas 4acTh.

Onpenenenye MpPOAYKTOB ¢ BBICOKHM TIHKEMHYECKHM HHAekcoM (pabora ¢
TabDaHLeH ).

OnpegeiseM NOACKACTHTENH, acnapTaM, copOuT ... (PaboTa ¢ sTHKeTKaMK.

Oneir; BEIEHMOICHCTEHE rIHOKO3E c THAPOKCHIOM MEIH (1),
CBEETPHIOTOBAEHHEIM.

Hecnenonanne  WIMEHCHMS — COOEpEAHHA [MMOKOIBI B KPOBH  [OCHe
cOanancuposanioro obena w nocne ynorpednenns gactdy1a: KHPHEIIKOB, YHIICOR,
CAANKHX rasHPOBAHHBIX HATTHTKOB,

2. AmomuHni: senuxmit w ywaceeid. [lodemy He chnegyeT Noab3OBaThCH
amoMmuEnesoil nocyaoi? Conepunk kansiua. Ocreonopos. Metanis KoHCepBHOH
OaHKK.

IMpaxriueckas pabora.

Croficrea amoOMHHHA H O00JACTH NPHMCHCHHA AMOMHHHS HA OCHOBAHHM Ero
ceoficTs (nosToperne). CocrapuTs TabuaMILy, KIACTED MK CXEMY.

[Mposejenne XHMHYECKHX peakini, xapaxtepuiyioummx amdoreprsie cpoficTna
COETHHSHAH anoMHHHA.

OneiT 1. AMOMHHHA B COIHHAR KHCTOTA,

Onwit 2. XA0pHI AMOMHHHA H THIPOKCHA HATPHA

Onert 3. [ HAPOKCHA AMKOMHHKA B CONAHAR KHCIOTA

Onerr 4. [ HApoOKCHI AITOMHHHEA W THIPOKCHI HATPHA

HazsaHHe OMBITa Yro mabmosaem YpasHeHHe XHMHYECKOH
PEARiHE

BLIBOM: ...ovcnvisnne

TpoekT «Ee¢ BeIM4eCTBO — KOHCEpBHAR OaHKa: IKCOEPUMCHTANBHOE OTpeneneHHe
METAITIOR?,

3. Vrcveuas kucnora. CTONOBBIH YKCYC, YRCYCHAS ICCCHINA, NelfHad yKCYycHan
KHcnoTa: B gem pasHuua. CpolicTsa yKCyCHOH KHCIOTBI H e¢ TNPHMEHEHHE.
MHIHONOIHYECKOE BOIIEACTEHE KHCIOTHI.

[MpaxTHieckas paboTa.

CocTapnenne nNOHSTHAHON CcxeMBl: «4T0 8 3HaK o0 YKCYCHO#H kncinoten
(HHAMBMAYAIBHO, THOO B rpynne).



Pacuer KOHUCHTPALIMKE KHCIOTH NPH ge paiDasienHn.
KucnoTHocTs pacTBOpos NAMEBOH COAbl H YKCYCHOH KACOTEL
lNawenne NUILEBOH COOblI YKCYCHOH KHCHOTOH: MPUIHAKH XMMHYECKOH peakiiiH
(BLInEnEHHe rasza, pe3koc yeenHYcHHe obbema peaxumorHoH cmecH). [losropuTs
peaKIHI0 TAIIEHHS COAbl ¢ WCIOAL3OBAHMEM HHIAMEATOpa (Hanp., oTBapa
KpacHoko4annoi  kamyctw). Jos  wero Heobxoaumo Obllo  NpHMEHEHHE
HHIHKaTopa?

(ObpaTHTs BHHMAHHE, YTO BEIIENEHHME MA3d YACTO CONPOBOWIACTCN VBEIHYCHHEM
obnema peakiiHoHHOH cvecH. Kakne Mepsl NpepocTOpoKHOCTH HYIHO CODMONATE
MpH NpOBEJEHHH TAKHX PeakiHi?

4, «Conenag Hama KW3IHEY (MNOBAPEHHAR COMb, OOTALL, TAYTAMAT HATPHS.......
rnaybGepoBa CoONb, MeNHBIA Kynopoc......) Ilnmesas coga, nHTLeBads cona,
KAlbUMHHPOBAKHHAA COMA, KAYCTHHECKAR COMa: OIHHAKOBRIE HIH Pajibie BELECTHA.
KavecTBennsie peakiiiil B XHMHH.

[lpaxTiyeckas paboTta

OnpenenuTs: Kakoe H3I BemecTs (nMuesas cofa, KaycTHYeCKas cona,
KANLLUWHHPOBAHHAA COMIA) ABNAIOTCA COTAMH YTONLHON KHCAOTEI.

Onerr 1. JleficTeHe HHIHKATOPaMH,

Oneir 2. JeficTede Ha pactsopu nuuesoft M kaycrudweckoll coasl yrcycHO
KMCNOTEI

| Hasgauue onsra | Yro nabmogaem | Brisoa

BuBoa: ..........

[IpoBeseHHe ONMBITOB NOATBEPHALT, YTO MHINEBAN COMA, KAABIHHHPOBAHHAA Cona
— 310 cond chaboil YronbHOH KHCIOTHl, 8 KayCTHHecKas cOjla — pacTBOpHMOe
ocHopanue. OOCcy M Th, KaK JOKA3ATE ONBTHBIM MYTEM, 9T0 MHILEBaA COMA ABIAETCA
KHCJI0H Conbio,

5. Bpea HATPATOR: MU HIH OpaRaa.

[Monssa HHTPATOR: BaMKHEIIME MHHEPAIbHBIC YIOOPCHMA KAK MCTOMHHK a30Ta.
Kpyrosopor azota. [loyemy seHepuHa MyXoioBKa noesaer HacekoMbx (Tak oHa
BOCTIONHEET HeAOCTATOK a3oTa B DonoTHCTRX Mecrax). Hurpatel B Kavectse
MHINEBKX KoHcepsanTos. Kakue npespalieHHs NPOHCXOOAT C© HHTPaTaMH B
OpPraHHIMe YenoBeKd. A30T H ero CTeNeHH OKHCIEHHA,

[lpakTHveckan HacTh.

OnpeleneHie MaccOBOH A0MH a30Ta B KanWiiHOH, HaTpHeBOH W aMMOHMIHOMN
CeHTpE.

Buipoj: kakoe W3 HEX Gonee neHHOE azoTHoe yiaobpeHHe.

IMpoerT «Bruanne asoTHLIX YA0DPEHHH HA POCT camenuer hacoim.

6. PaGoTa nan npoextamn

1. Dran embGopa TeMbl, TOCTAHOBKA LETH, 387184 HCCNEN0BAHNA,

2. O7an BRIBHAEHAN FHI0TEIkL.




3. Dran NNaHKPORAHKA ITYTH JOCTHKEHHS 11ENEH HCCNENOBATENBCKHX (MPOSKTHEIX)
paGot # BRGOpa HeOBXOIHMOIO HHCTPYMEHTAPHA.

4, Dran nposepenus yuebHoro Mccnenosanns  (npoextnoil  paborel) ©
NPOMEXKYTOMHEIM KOHTPOJEM 33 XOI0M BRINOJIHEHHA M KOPPEKIHEH Pe3y/ibTaTos.
5. Dran ohopMIeHns, MPeaCcTaRIeH s (3alUHTL ) NPOAYKTa npoexTHol paboTil



Cnecok ocHOBHONH AHTEPATYPLI

1. Xumudeckas snunknonenna. T 1. M., 1988 r.

2. Kykymgun HO.H. « Xamus soxpyr nace, M. Beicioas mxona, 2018 r..

3. B.H. Kyaneuon «Xumug Ha Mopore HOBOTO ThICAYENETHA», « XHMHA B LIKONEH
Ne 1,2017.

4, AM. KOoun w apyrue. «Xumua aas sacy. M, aXumusa2002,



