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IIporpamma BHeypounoii gesitebHOCTH
«IlepBble maru B xumun»

(munns YMK T.E.Pyasutuc u @.I".Denpaman)

Hamnpapnenune OOIIeHHTEIEKTYAIBHOR ]
[IporpamMma paccuutana - | And yqammxces 14-15 ner (8 xnacce) |
Cpoxk peanuszanuu - 1 rox |
Konuyectso yacon - | 34 yaca T

ABTop: Txauenko B.TI, yaurens xumun
IosicanTenbnas 3anucka
Pabouas nporpamma no BHEYpOUHOI mesTeIbHOCTH «[IepBble maru B XuMum»
At 8-X KJIACCOB COCTABIEHA B COOTBETCTBHH TpeboBannaMH DenepanbHOTO
FOCYIapCTBEHHOTO 00Pa30BaTENBHOIO CTAHAAPTA OGIIEro 00pa3oBaHUS BTOPOro
MIOKOJEHHS:

I. IlpumepHast oOCHOBHas oOpa3oBaTenbHAs IIpOrpaMMa OCHOBHOTO OOIIero
oOpasoBanus (o00peHa pelleHneM  (eepanbHOTo Y4€OHO-MEeTOIHYECKOrO
00BeMHEHN 110 06UIEMy 06pa30BaHUIO (mpoTtoxon ot 28 wmrons 2016 r. Ne
2/16-3);

2. Ilucemo MunoGprayku ot 28.10.2015 r. No 08-1786 «O padoumnx
nporpamMmax y4eOHBIX TIPEJIMETOBY;

3. Ilucemo MunoOpHayku ot 12.05.2011 r. Ne 03-2960 «O6 OpraHu3aIuu
BHEYPOYHOM AEATEIHHOCTH.

JlaHHas ~ mporpaMMa  sABISETCS  MPOrPAMMOL OOIEUHTEIIeKTYaTbHOM
HanpaeaeHHOCTH. ITporpamma nocTpoeHa Ha ClieayonMX NTPUHINTAX:

- Hpunyun nayunocmu (3naHHs OCHOBAHBI HA OOBEKTHBHBIX HAYYHBIX (axrax).
- Tpunyun nocnedoeamensrocmu u cucmemamuynocmu (06ydeHue ot IIPOCTOTO K
CIIOXKHOMY, «OT HE3HAHUs K 3HAHUIO, OT HEYMEHUsI K YMECHHION ).
- Ilpunyun  naznadnocmuy (OCYILECTBIEHUE  CBS3H — MEXIY KOHKPETHBIM U
aOCTPaKTHBIM).
- punyun ocmeicaennocmu (IEPEHOC UMEIOIIMXCS 3HAHMI B HOBYIO CUTYAIIUIO).
- Lpunyun cosnamenvrocmu u akmuénocmu (IpAMEHEHHE 3HAHHUH Ha IPAKTHKE).
AKTYaJIbHOCTh TIPOrpaMMbl 00yCIIOBIICHa TeM, YTO B y4eGHOM IUIaHe
npeaMeTy «XuMUA» OTBEJIEHO BCEro 2 uaca B Helemro (8 Kkiacc), 4ro maeT
BO3MOXIOCTh CHOPMHUPOBATH Y YUAIIMXCSA JIHIIL 0a30BEIE 3HAHMSA 110 IPEIMETY.
B Toxe Bpems BospacT 8-ro Knacca SBIACTCS BaXHBIM JIIA IIPO(ECCHOHATBHOTO
CaMOOIIPE/ICJICHUS IIKOTbHUKOB. BO3MOXKHO, YTO NPOCHYBUIMHCS HHTEpEC K
XUMHHU MOXKET MEPEPAcTu B OyAYLIYIO POPECCHIO.
AKTYaJIbHOCTb JaHHOH NMPOIPAMMEI COCTOUT B M TOM, YTO OHA HE TOJBKO
JAaeT BOCIIMTAHHHUKAM IIPAKTHYECKHE YMEHHUS U HABBIKH, (GOPMHPYET HayaIbHBIN
OIIBIT TBOPYECKOM JEATCIBHOCTH, HO M Pa3BUBACT MHTEPEC 00YYarOUIErocs K
IKCIICPUMEHTY,  HAYYHOMY  IIOMCKY, CIIOCOOCTBYET  CaMOOMpe/IeIeHHIO
y4alluXxcs, 0CO3HaHHOMY BBIOOpY Npodeccuu. Yuammecss CMOTYT Ha TIPAKTHKE
HCIIOJIL30BATE CBOU 3HAHMA HA yPOKAX XHUMHUU U B OBITY.



Ileparormueckasn HEeJIeC000PA3HOCTL 3aKNI0YACTCH B TOM, 4YTO 0a30BbIii
KypC IIKOJIBHOM IPOrpaMMBI IIPETyCMATPHBACT [IPaKTUYECKHE pabOTHl, HO HX
AIBHO HCNOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAIMXCS B CAMOCTOATENHHOM
NPHOOPETEHHH TEOPETHYECKHUX 3HAHHMH W IIPAKTHYCCKUX YMEHHH U HAaBBIKOB.
HAnst atoro B kype «IlepBble marm B XeMum» BKJIIOUEHBI Haubojee spkue,
HAlJFAHBIC,  MHTPHUIYIOUIME  SKCIIEPUMEHTBI,  CHOCOOHDBIC YBIE€Yb |
SaMHTEPECOBATE YYAIIMXCS IPAKTHYECKOM HAyKOH XUMHUeIL,

B pamkax HaumonampHOrO npoekta «OG6pa3zoBanue» cozmanue [[EHTpa
CCTECTBEHHO - HayYHON HAMPaBIEHHOCTH «TouKa POCcTay MO3BOIIIO BHEJIPUTD
B IpOrpaMMy UU(pPOBYIO J1a00OPaTOPUI0 M KAYECTBEHHO H3MEHHTE npouecc
00YYEeHUS XHMHHU.

KosmuecTBeHHBIe  OKCHEPHMEHTHI  MO3BOMIST NOny4arb  JOCTOBEPHYIO
HHQOPMALIMIO O IIPOTEKAHMH TeX MM WHBIX XUMHIECKHX npoueccax, o
CBOiicTBax BemrecTs. Ha ocHoge IIOTYYCHHBIX OKCIEPUMEHTAIBHBIX TaHHBIX
00yJaeMbIe CMOTYT CaMOCTOSTENBHO Je/aTh BBIBOIBI, 0000IIATE Pe3yIbTaThI,
BBUIBIITE  3aKOHOMEPHOCTH,  4YTO  OJHO3HAYHO OYJET CIOCOOCTBOBATH
TOBBIIIEHUIO MOTHBALIMHY O0YYCHHS IKOJILHUKOB,

Ileas nporpaMmmer:

DopMHpoBaHKE y ydYalMXCAd HAy4HBIX [PEACTaBICHHH O XUMHH B
TNOBCC/IHEBHOH JKM3HH YeNOBEKa uYepe3 MpoOyKJeHWe MHTepeca M pasBUTHE
MPO(MECCHOHATBHBIX CKIOHHOCTEH K IPEAMETY XUMMSL,

3apaun:

OGpa3oBaTeibuble:

¢ PAacCHIMPHUTH KPYTro30p y4yalluxcs O MUPE BELIECTR;

¢ HCIO/IB30BaTh TEOPETHUECKHE 3HAHUS [0 XUMHHU Ha IPAKTUKE;

¢ OOY4YMTbH TEXHHKE GE30MaCHOCTH IPHU BBITOTHEHUH XUMHIECKHIX

peaKIui;

« CchOPMHPOBATH HABBIKH BBIMOIHEHHUS IPOCKTOB ¢ UCIIOIb30BAHUEM

HKT u nudposoro obopymosanus;
e BBIIBUTH TBOPYECKH OJAPEHHBIX 00YYAIONIIHXCSA U IOMOYb
UM IpOSIBUTH celsl.

PassuBarwmue:

¢ CIOCOOCTBOBATH PA3BUTHIO TBOPYECKUX CIIOCOOHOCTEH 00YIaIOIIUXCSL;

« dopmuposars MKT-koMIeTeHTOCTH;

BocnurareiibHble:

¢ BOCIHTATH CAMOCTOATENLHOCTE IIPH BBITOIHEHHH PabOThI;

« BOCIMTATh YYBCTBO B3aMMOIIOMOIIIH, KOJUIEKTHBU3MA, YMEHUE

paboTaTk B KOMaH/ie; BOCIIUTATH YyBCTBO JTHYHOM
OTBETCTBEHHOCTH.
Ces13p coiep:KaHHs MPOrPaAaMMBI BHEYPOUYHOI NeATEILHOCTH ¢

y4eOHBIMH NpeIMeTAMM:
Kypc BHEYpOYHOH JeATENbHOCTH WICHHO W CONEP)KATEILHO CBS3aH C

0a30BEIM KypCOM XHMMHH H TIO3BOJIACT IMOONCPIKHBATHL B3aMMOCBA3bL TEOPHH H



NPAKTHKH, (HOPMHUPYET ycTOMYHBYEO NOTPEOHOCTE NIPHMEHATH  TIOTyYEeHHBIC
3HaHMs ¥ HABBIKM B ITIOBCEIHEBHOMH KH3HH,
[Iporpamma mocTtpoena Ha ocHoBe MERNPe/IMeTHOH HHTErpauuu ¢ (QHU3HKOI,
MaTeMaTHKOU, OHONOTHEH U APYTHMH €CTECTREHHO - HAayYHBIMU TIPEIMETAMH.
Ocobennocru peanuzanuu
IPOrpaMMbl:
Bospacr o6yuaromuxcs:
IIporpamma opreHTHpPOBaHA HA BOCTHTAHHUKOB B Bospacre 14-15 net Oe3
CIEIHAIBLHON MOATOTOBKH,
DopMBbI 3aHATHIA:
B obpasosarensrom mporecce nenonsayrores pasnu4HbIe GOPMEI
[IPOBEJEHUS 3aHATHS:
« Oecenpl;
e JIEKLUH;
e CEMMHApBHI;
 TMPaKTUYECKOE 3aHATHE;
o  XUMHUYECKHH
OKCIEPUMEHT;
« paboTa Ha
KOMITBIOTEPE;
« OKCKYpPCHH;
 BBIMOJIHEHHE U 3AIUTA [TPOEKTOB.
Pexxum npomeaenns: 34 vaca B rom - 1 pa3 B Hemenro. Bcece 3aHsaTus 1o
BHEYPOYHOH  JICATENLHOCTH HPOBOMSATCS IOCIE BCEX YPOKOB OCHOBHOIO
pacnucanus, IPOAOIKUTEIbHOCTh COOTBETCTBYET pekoMmenmanusam CaulluH, T. e.
40 MUHYT.
MecTto npoBenennsi:  3aHATHS IPOBOIATCA B yueObHOM Kabuuere xumuu MBOY
«Ilobenunckas COIL»
310poBbecOeperaronas opraHu3anus 00pasoBaTeNbHOTO MPOIEcca MPEAIoNaraeT
UCIIONB30BaHUE (OPM M METOJOB OOYYCHHs, aJeKBaTHHIX BO3PACTHBIM
BO3MO)KHOCTAM IIKOJIbHUKA: IIPAKTHYECKHE PAOOTHI, DKCIIEPUMEHTHI H OSCEIbL.
Bujibl 1esaTeJIbHOCTH: IPeayCMOTPEeHbl Teopetnueckue (204.) M NpakTHUECKHE
3aHAThs (144.).
IL1anupyemeblie pe3yabTaThl _OCBOEHHSI 00YVYAIOIMMUCH NPOrPAMMBI
(BHeY4YeOHOIl) BHEYPOUYHOU 1eSITEILHOCTH
JINYHOCTHBIE pe3yJIbTaThI:

« OCO3HABATH €IMHCTBO U LIEJIOCTHOCTH OKPYIKAIOIIET0 MUPA,
BO3MOKHOCTH €I'0 [I03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHIKCHHII
HAyKH;

 IIOCTENEHHO BBICTPAaUBATL COOCTBEHHOE LIEJIOCTHOE MHPOBO33pPEHHE:
0CO3HaBaTh IMOTPEOHOCTH U TOTOBHOCTH K CAMOOOPA30BAHHUIO, B TOM YHUCIIE U B
pamMKax caMOCTOATEIbHOH AeATEIbHOCTH BHE IIKOJIBI;




* OLCHHBATB XXU3HCHHBIC CUTYAI[MHU C TOYKHU 3PEHHS 5E30MacHOro

00pasa KHU3HH M COXPAHEHHS 3T0POBBA;
* OUCHHUBATHL SKONOTHYECKHUH PHCK B3aMMOOTHOIIECHHI Ye0BeKa 1 IPUPOIEL.

¢ (OPMHPOBATE 3KONOTHYECKOE MBIIIICHIE: YMEHHE OLIEHUBATHL CBOIO
ACATCIIHOCTE M NOCTYNIKM JAPYIHX JOACH C TOYKH 3peHws COXPaHEHHSs
OKPYKaIOIIEH CPEJIb - rapanTa KU3HH U Onaromosyuus momeii Ha 3emue.
MeranpeameTnsiMu pesysrataMu nsydens Kypca «IlepBsie 1mraru B
XUMUID) ABJISACTCS YOPMUPOBAHHE YHHBEPCATBHBIX VIEOHBIX TeiiCTBHI Yy ).
PerynsituBunie YY1

* CaMOCTOATENBHO 0OHAPYKUBATH H (POPMYIHPOBATE Y4eOHYIO
NpoOIIEMyY, ONPENCIIATE LEb YHeOHOH JESTEbHOCTH;

* BBIABHUIaTh BEPCUH PELICHHS MPOOIIEMBI, 0CO3HABATH KOHECUHbII
pe3ynbTaT, BEIOMPATh U3 NMPEUIOKEHHBIX U HCKATH CAMOCTOSTEILHO cpencTaa
JOCTHXKEHHS IIEITH;

* OCYWICCTBIATE LIENIENOIaraHie, BKIK0Yas IIOCTAHOBKY HOBBIX IICIIEit,
NMpeodpa3oBaHke NPAKTHYECKOH 3a/1a4H B TIO3HABATEIBHYIO;

* COCTaBIATH (MHIMBH/YaIbHO MM B TPYIIIE) TLIAH PEICHHS IPOGIEMBL;

« paboTasi 0 MIaHy, CBEPATH CBOM AEHCTBHUSA C LEIBIO H, [IPHU
HEOOXOIUMOCTH, HCIIPABIISITH OMIMOKH CAMOCTOATENBHO;

* YYHTBIBATH PA3HBIC MHEHHUS U CTPEMHUTBCSA K KOOPAMHAIIUHN PA3IMYHbIX
IO3UIUIA B COTPYTHUYECTBE;
¢ B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSTEILHO BEIPAOOTAHHBIC

KPUTEPHH OLIEHKH.
ITo3naBarenbubie YY/I:

« AHAJTU3UPOBATD, CPABHUBATH, KIACCUDHUIUPOBATEL H 0000IATE
(baxThl M ABICHUA. BBIABIATE IPUYMHBL U CIE/CTBUSA MPOCTHIX SBICHMUIA.

* OCYIIECTBJIAITH CPaBHEHHUE, KIACCU(PUKAIIMIO, CAMOCTOSTEIILHO
BBIOMpast OCHOBAHMSA U KPHTEPHH JUISl YKA3aHHBIX JIOTHYECKHMX OIeparitii;

¢ CTPOMTB JIOTHYECKOE PACCYKECHUE, BKIIOUAIOIIEe YCTAHOBICHHE
IPHYHHHO-CIIEICTBCHHBIX CBA3EH.
¢ €O3XaBAaTh CXEMATHYECKUE MOJEIH C BBIJCIECHHUEM CYIICCTBEHHBIX

XapaKTEepUCTUK 00BEKTa.
¢ COCTABJIATb TE3HCHI, PA3IUYHBIE BU/BI IUIAHOB (IIPOCTHIX, CIOXKHEIX | T.I1.).
« INpeodpasoBbLIBATL HHYOPMAIHIO U3 OJHOTO BUJA B APYTOM (TabIuIly B
TEKCT U IIp.).

e YMEThb OIIPEIECIIATH BO3MOKHBIC HCTOUHHKH HEOOXO0IMMbIX
CBEIEHMH, IPOU3BOAMUTD IIOMCK HH(OPMALIMH, aHATTH3UPOBATh U OIICHUBATH €&
JIOCTOBEPHOCTb.

« 0000IIaTH MOHSTHS - OCYLIECTBIISATE JTOTHIECKYIO OIEePaLHIo
repexoja OT IOHATHM ¢ MEHBIIMM 00BbEMOM IOHSATUSAM € OOIBILIUM 00BEMOM;

¢ CTPOUTH JIOTHUECKHE PacCy KIE€HHUs, BKIIOYAIOIIIE YCTAHOBIIEHUE
IIPUYUHHO-CIEACTBEHHBIX CBS3CH.



* OOBJCHSATE SBIEHUS, TPOLECCH, CBA3M 1 OTHOUICHHUS, BBISBISIEMBIE B
XOJIC HCCIICIOBAHMsA, OCYIIECTRIATE BBIOOp HAaHGONCe 3 PexTHBHBIX croco60B
PCIICHHUS 327124 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA,

Kommynukarususie YY1

* YMETb  (OPMYIMPOBATE  COOCTBEHHOE MHEHHE u IIO3UIIHIO,
dPryMEHTHPOBaTb €€ M KOOPAMHHUPOBATE €€ ¢ [O3MIHHU apTHEPOB B
COTPYAHHYECTBE NpH  BBIPA0OTKE OOMIEr0  pemIeHHs B  COBMECTHOI
JIEATENHOCTH;

* OTOOpaXaTh B UM COLAEPIKAHIE COBEPIIACMBIX JeHCTBUI, KaK B
(hopme rpoMKO# COLMATN3NPOBAHHOI peuH, Tak U B (hopMe BHYTpeHHel! peyn;

* YMETb apryMeHTHPOBATh CBOO TOYKY 3PEHHS;

* YMETB OCYILECTBJISITh B3aMMHBIIH KOHTPOJIb U OKA3LIBATE B
COTPYAHMYECTBE HEOOXOIUMYIO B3aHMOIIOMOIITb;

* YMETb paboTaTh B IpyIIIe - yCTaHABAMBATE pabOUME OTHOICHHUS,

3 PEKTUBHO COTPYAHUYATE U CIIOCOOGCTBOBATE NPOTYKTUBHOM KOOIIEpAIlHH.
IIpeAMeTHLIMHU pe3y IbTaATAMM M3YUeHHs IPEMETa SBISIOTCS CIIETYIOLIHE
YMEHHSI:

¢ OCO3HAHME POJIU BEIIECTB;

* ONPEACIATE POJIb PA3THYHBIX BEIIECTB B IPHPOE U TEXHUKE,

¢ OOBACHATB POJIb BEIIECTB B UX KPYTOBOPOTE;

* PAaCCMOTPEHHE XMMHUYECKHUX MPOLECCOB;

¢ HCIIOJIb30BATh 3HAHHSA XUMUH IPH COOTIONEHUH NTPABUII
HCTIOJIb30BaHUsl OBITOBBIX XUMHUYECKUX TIPENAPATOR;

— pasyIMvaTh OIACHbIC U 0e30TacHbIC BENIECTRA,;
* TPHUBOAUTDH IPUMEPHI XUMHYECKHX HPOIIECCOB B IPHPOIE;

+ HaxOJWTh Y€PThl, CBUAETENbCTBYIONINE 00 OOIIUX IPU3HAKAX
XHUMHYECKHX IIPOLIECCOB U UX Pa3IHYHAX;
¢ HCIOJb30BAHHE XMMHUYECKUX 3HAHUH B OBITY;

« OOBACHATH 3HAUCHUE BEIECTE B JKU3HU U XO3AHCTBE YCIOBCKA;
o OOBICHATH MHp C TOYKH 3PCHUSA XUMHUH;
*  (opMHUPOBATH TIPEICTAaBIEHHUA 0 OyHyIIEM IPOHECCHOHATFHOM BBIOOpE.
Kpome ToOro, samsrus npusBaHel TPOOYIUTH Yy ydYalMXCs MHTEpEC K
XMMHYECKOH  HayKe, CTHMYJIUPOBaTh JalbHEHIee H3Y4CHHE  XHMHH.
XHMHYECKHE 3HAHMA, COOPMUPOBAHHBIE Ha 3aHATHAX, HHPOPMAIUOHHAS
KyJabTypa Y4YalMXCs, MOTYT OBITh MCHOJB30BAaHEl HMMH JUII PACKPBITHS
PasIUYHBIX IPOSIBJICHUN CBA3H XUMHUH C KU3IHBIO.

Cnoco0bI onpeeieHns pe3yJbTaTHBHOCTH:

o Hauanvnvui  komwmponv  (cenmabdps) B BHIE  BH3YaJIbHOIO
HaOMIONCHHUA  TIejarora 3a  COOJIIOJCHHEM  BOCIIHTAHHUKAMH — TEXHHUKH
0e3011acCHOCTH, MTOBEICHHUEM TIPH paboTe ¢ MOCIEYIONIHM 00CY kK IEHUEM;

o Tekywiuit konmponv (6 meudenue 6cezo y4eOHo0zo 200a) B BHIE
BU3YAJILHOI'O HAOJIIOJEHHUS IIelarora 3a IPOLECCOM BBINOIHEHHUS YUAIIHMHCS



NPaKTHYECKHX pabor,

IIPOCKTOB,

HpQHMGTHOﬁ HEAee CCTCCTBO3HAHHUA,

o Ipomesicymounwuii Konmpony (memamuyeckuii) B Bue

MHIMBUYaJIbHEIX  3aJIaHHI,

MPEAMETHOMH JMATHOCTUKM 3HAHMUS IeThMH [IPOilIeHHbIX TEM;
« Hmozoswvlit Konmpons (maii) & Buse H3YYE€HHS M aHaau3a MpOAYKTOB
Tpyna ydammuxcs (IpOeKTOB; COOOIIEHHIH, pedeparor), nporecca opranuzammu
PabOTHI Hajl MPOAYKTOM M THHAMUKH THYHOCTHBIX U3MEHEHHUH.

DopMbI y4ETA 3HAHMIA, YMeH M [P peaJM3aluu NPOrpaMMmal.

Omnpoc;
Obcyxnenue;

CamocrostensHas paGora;

Tectuposanue;
IIpesenTanus u 3amura TBOpueckoii paboTkl (IIPOEKTHI U Jp.).

y4acTusi B

B koHLe yue6HOro roga 06yqaronmiics: J0/KeH BhITOMHITE 1 3aLUTHTD
IPOEKT.
(IMpuiokenue 1. «Onucanue GpopMbI noxBeaeHNs HTOTOBY).

TemaTu4eckuii I1aH NPOrpaMMbl BHEYPOUHOI TeSITeNLHOCTH «Mup

XUMHMD)
Ha3Banue Tema zansTun Hcnoan3yemo
Ne Bcero
pasaena Teopusi
1/ JacoB
00opyaoBaHM(
Pasnmen 1. Bonnoe 3ausTue. 1
Brenenue.
1 2
(24.) MecTo xumunu B
€CTECTBO3HAHUHU
Paznen 2. Bemectra. [IpueMer 1
JKcnepuMeH | 00OpaIleHus ¢ BEIECTBAMHU.
B IIpaBuna Ge3onacHoit paGoTHI
penOBkI IIPYU IPOBEACHUHN
KN, () 9KcrnepuMeHTa. TexHuka
1a00paTOPHEIX PadoT.
Harpeparensubie mpuGopEL.
2 8
PTBIE€ BEIIECTBA, 0CO00 YHUCTHIE JaTunk
Bemectsa. [Ipumecn. 3JIEKTPOIPOBC
CMmecH. JIHOCTH,
U (ppoBoi
MHKPOCKOIT
Mero/1bl MO3HAHUS
B €CTECTBO3HAHHH.




Bopa. PactBopsr. Mopckast u
IIpecHas BoJa.
buonorngeckue xuakocTu

laccosas nomns pacteopennoro
BEIIECTBA, UM IMPOLICHTHAS
KOHILICHTpALMs BEIIEeCTBA B

pacTeope

Hacsiienssie u
TICPECBIIEHHBIE PACTBOPLI.

JlaTtunk
TCMIIEPATYPhI
IJIATHHOBBIM

JaTunk
ONTHUYECKOH
[UIOTHOCTH

ugposoii
MHUKPOCKOIT

Paspgen 3.
3HaKoOMHUMCH
c MHPOM
HAHOYACTHIL
(84.)

Mogenuposanue

Crpoenue BerecTsa.
Pa3zmepr! yacTui.
Hanovactuier

Konmonasie cucreMsr:
TI0YBa, TTIHHA, TPUPOIHEIE
BOJBI, BO3JIYX JIBIM,
MHUHEpAJIBI, XJ1e0, MOJIOKO,
Maclio, KpoBb. .. Konnouanere
Y HCTHHHBIE PACTBOPBI

Merons! u cpejicTea
3MIHUPHYECKOrO
MCCIIE/I0BAHUS

Kak crenenn
HU3MEJIbYCHHOCTH BIIMSCT Ha
OOIIyIO TIOIIAab
COIIPUKACAIOIIMUXCS YACTHII

HanooObexTst
1 00yCIIOBIIEHHOCTh UX
YHHKaJIbHBIX CBONCTB PE3KHUM
YBEIHMYEHHEM ILIOIIAIH
ITOBEPXHOCTH YaCTHII

Paznea 4.
XHMHS HA
cTpaxe
310POBb.
(64.)

Hon. Bosronka iona. Mon us
AlTeKH

«MapraHuoska.
ITepmanranar Kaius

[Tepekuce BoOpOIA.
CBoOCTBA U MPUMECHEHHE
IIEpPOKCHIa BOAOpOJa
AneTnicaauiiIoBas
KHCIIOTa. ACKOpOHHOBAs

AIIXP

[Tpubop s
MOJTYYEeHUs1
BOZIOpO/Ia

KHCJIOTa




«3eJIeHKa» UIH
OpHIUTHAHTOBBII 3eNeHbIi

«MBL10 uynecHoe

Jatuux pH

Pasznea 5.
XuMus MU
(54.)

Caxap, kpaxmai, Hemmono3a
— POACTBEHHHKH TTIOKO3EI

ATIOMHHUI: BeNMUKUH U
Y KaCHBIH

YKcycHas kucimora

«ConeHas Hala >KU3HBY

Bpen mutparos: Mud umm
npasja

Hatunk pH,
JaTUUK
SIEKTPOIPOBC
JIHOCTH

JlaTunk
DIEKTPOMPOBC
JIHOCTH

11

Paznen 6.
Padora nan
NPOEeKTAMH.

(54.)

Oran BeIGOpA TEMBI,
MIOCTAHOBKH II€JIH, 3a1a4
UCCIICIOBAHHS |

ITan BBIABHIKEHHUS
THIIOTE3HI.

DTall MIaHUuPOBaHUS
IIYTH JTOCTUKEHMS 1IEJIeH
HCCIIEI0BATETBCKHUX
(IpOeKTHBIX) paboT U
BEIOOpa HEOOXOTUMOTO
HHCTPYMEHTAPHS.

OTal NpoBeACHUA
yueOHOro ucciaeqoBanus
(poexTHOM paboThI) ¢
IPOMEXYTOYHBIM KOHTP
OJIEM 33 XOZOM
BBITOJIHEHHUS U
KOppeKuuen
PE3yJIbTATOB.

Oran odopmieHUs,
IpEICTaBICHHUS
(3amMTHI) IPOIYKTA
IIPOEKTHOM pabOTEI

NTOI'O:

34

18

16

Coaep:kanue Kypca

I/IHCTPYKTEDK 110 TEXHHUKE 0e30ITacHOCTH IMPOBOIHUTCA HA KAaXIOM 3dHATHH IIEPCO
IIPpOBEACHUEM 3KCIICPUMCHTA.



1. BBenenune
I. Beoonoe 3amamue. 3uakomcTBO YHallluXcst ¢ HOBBIM Y4YCOHBIM KYpcoM B
KPY>KKOBOI pabore.
2. Mecmo xumuu ¢ ecmecmeoznanuu. 3apoknenye XUMUH Kak Haykn, CBsi3b
XUMHUH C IPAKTHYECKOH KH3HBIO YeI0BEKA.
3. Ilpaxmuueckas vacme.
Cosnganne nosHaBarembHBIX KpPOCCBOPZIOB M JPYIHX HHTEPAKTHBHBIX
YIpaxxHeHuH Ha LearningAps.org umn MyTest.
2. DKCHEPHUMEHTAIBHBIE 0CHOBBLI XUMILH
. Bewecmea. Ipuempr obpawenus ¢ eewecmeamu.
WsyyeHnne mpaBun  TeXHHKH 0€30MacHOCTH,  mpeayNpekHAIomINX
H sallpemaromux 3HakoB. llepeas nomous. IIpotuBonoskapHsie cpeacTpa
3aILHUTEI,
3HAKOMCTRO ¢ BEIIECTBaMH, BCTPEUAIOLUIMMHCA B OBITY: HO/HAs HAcTOlKa,
MCZb, AIIOMHHHH, COIb, NHUINEBAsA COAA, JUMOHHAA KHCIOTA, YKCyCHast
KHCIIOTa, BOIA, MEJIHBIH Kymopoc. OTiHYHe BemecTB 10 (hH3MIECKUM
CBOMCTBAM: arperaTHOe COCTOSHHE, I[BET, 3alax, BKYC, PacTBOPHMOCTb.
IIpaBuna xpanenus Bemects B naboparopun. TOKCHIHOCTS BEIECTB IS
’KHBBIX OPTaHU3MOB OIPEACIACTCS HMX XUMUYCCKUMH CBOMCTBAMM, WX
CIIOCOOHOCTBIO BCTYNATh B XHMHUECKHE PaKIHH. [IpOsBICHHSA TOKCHIHBIX
BCIICCTB y 4YENIOBEKA: XUMHYECKMH OJKOT, pa3[pakeHHe CIU3UCTHIX
000JI0U€eK, KaTap IBIXATEIBHBIX ITyTel, aiieprudeckue pPEaKuuH, OCTphIE
ACPMATHTBI, KAHIIEPOI'CHHOE JIEHCTBUE, IOPAsKEHHS OPTraHOB, BOZMOIKHOCTE
JICTaNbHBIX  McXonoB.  llpasunma  orGopa  BemectB  (TBepble,
MOPOIIKOOOpA3Hele, KUAKHE, BOJAHBIE PACTBOPLL, 0COG0E BHUMAHUE —
paboTa TONBKO ¢ MaJIbIMU 0GbEMaMH BELIECTR).
Tecm Ha ocHOBe 3aJaHUil U3 OTKphIToro 6anka OUITNA (pasznen «MeTos
[IO3HAHH )
2. IIpasuna desonacuoii padomet npu nposedenuu sxcnepumenma. Texnura
nabopamopHuix padom.
3HAKOMCTBO C JIabOPAaTOPHBIM 0GOPYIOBaHMEM: CTEKIAHHAs MOCYIa
(XMMHYECKHE CTaKaHbl, KOJNObI, BOPOHKH, JeINTEIbLHBIE BOPOHKH, MEpHAs
II0Cy[a), BECHI, IUTATHBBI I/ HPOOHMPOK M MpUOOPOB, HArpeBaTeIbHEIIT
npubop-CIMpTOBKa, (apdopoBas mocyaa (BbIIapHBAaTEIbHBIC —YAIlKH,
TUTIIH, CTYIIKH, IUIATeIH) U Jp.
besomacnas pabora co crekioM, NpoOKamMH (JIEMOHCTpALUS PE3KH
CTEKJIAHHLIX TPYOOK, X HarpeBaHUs JUUIsl H3MEHCHUSA ()OPMEI).
lIpakmuueckas uacme.,
Cbopka npubopa mus momydyeHusi ra3oB. [IpoBepka Ha I'€pMETHYHOCTb.
3akperieHue ero Ha mratuse. PucyHok npudopa mpu nmomomu tpadapera.
3. Hazpesamenvuvie nputopel.
Cnuproska. ['asoBas ropenka. I[lnutka. Bomsnas O6ans. Hasnauenwue
HarpeBaTeIbHBIX IPUOOPOB.
H3y4yeHue CIMpTOBKU: COCTABHBIE YaCTH U UX (DYHKIHU.



[oprouee Tommueo s CIIHPTOBOK: 3THIIOBBIN crupt. OcoBeHHoCTH
PCAKLMH FOPCHUSL: BBIICICHHE Teria 1 cBeTa, Cyxoe roproyee

Ilpauna  HarpeBamms NPOOMPOK ¢ BOXHBIMH pacTBoOpaMu
(mpeaBapuTensHbIH [IPOTPEB BCCH TOBEPXHOCTH, OOS3aTENbHBI HAKIOH
IPOOHPKH, OTBepCTHE NPOOHPKH «OT ce0si», 3aKperneHue Jep:Katens
IpOOUPKH).

Hcnons3osanne Turneit mnpu OpOKaJIMBaHUH BewlecTB. Ha3zHaueHne
ONepalHH MPOKATHBAHMS.

lIpaxmuyeckas vacmeo.

Wsyyenue miamenn. PucyHOK miamenn.

Cbopka mpuGopa mns Bemapueanus comu (KOIIBIIO  HA  IUTATHB,
BEIMIAPUBATE/IPHA YallKa, BOLHBIH PAacTBOpP COJIHM, CITMPTOBKA). Pucynox
nprubopa npu momowy Tpapapera.

4. Yucmere  gewmecmea, ocobo  uyucmeole eewecmea.  Ilpumecu.
Cmecu. CriocoObI OYHMCTKH BEIECTB OT OpUMECEeN M pasleleHus CMeCei.
Gunsrposanne. Ileperonxa. Kpucrammsanms, Pasnenenue ¢ momomnipio
MarHuTa, J1€JIMTEIbHONH BOPOHKH
lIpaxmuyeckas uacme.

1 BapuaHT: cMech peuyHoro necka u caxapa.
2 BapuaHT: CMeCh PEYHOT0 I1ECKa M II0BAPEHHOM COIH.
COCTaBUTE  CXeMy  IOCIIe/IOBATENBHOCTH orepanuii  (pacTBOpEHHE,
$nibTpoBanuMe, BEIMapuBanue). CPaBHUTH U OGCYUTH PEe3yIbTaTEl ABYX
BapuaHTOB. OOpaTHTs BHUMAHHE HA CMECh caxapa ¥ Mecka (Y HEKOTOPBIX
HallKM  IOKPBUTUCH  KOPMYHEBOH MAaccoif), Ha B@KHOCTh YCIIOBHI
NPOBEJICHUA OSKCIEPUMEHTa, B JaHHOM CIy4ae Ha CBOEBPEMEHHOE
IpeKpalleHue Harpesa.

5. Memoowt no3nanusn ¢ ecmecmeosnanuu.
Habmronenue. OKcnepuMeHT. MozenpoBanue.
YcnoBus NpoBeeHHUS HaOMIOACHMA KaK OCHOBHOTO METONA MO3HAHMAL
MBICIUTENbHBIA WM peanbHbIl AKCHEPUMEHT. YHUBEpCATBHbIC 3HAHMUSL
4eJ0BeUECTBA Ha OCHOBe HalOmomeHus. Du3MYecKHe M XUMHYECKHE
SIBIICHUSL.
IIpaxkmuueckas yacme.
BpoyHoBckoe mBmwkenume non MukpockornoM. OOHapyXkeHHE KHpa B
ceMeHax monconHeuHuka. OOHapykeHHMe Kpaxmamna B Kaprodele.
OOHapy:keHHe YITIEKHCIOTO Ta3a B BhIOLIXaeMOM Bosayxe. JloGasienue
JTMMOHHOH KHCJIOTHI B yai. Odopmirenne paboThl.

Hazpauue onpiTa Kaxk Beimmonusiiau Yro Habmromanu

OOparuTh BHUMaHHME Ha [PAKTUYCCKHE 3aJaHus IPOLLILIX 3aHATHIL
AKIIEHTUPOBATh, YTO METO/ HAOIIOIeHUs] — OCHOBHOM METO]| II03HAHMSI.

6. Booa. Pacmeopui. Mopckaa u npecnas 6oda. Buonozuueckue ycudxocmu:
KpOBb, aMM(a, KICTOUHBIH COK. DKOJOIMYECKHE MPOOJEMBI BOJIBI.
OJIEKTPOIIPOBOJHOCTh KaK CBOMCTBO PAcTBOPOB 3JIEKTPOJUTOB (TpaBHiia
0e30macHOCTH C AIIEKTPOIPHOOpaMH).

Ilpaxkmuueckas yacmo.



Onpenenenne ¢ momormpio SJIEKTPONIPOBOAHOCTH PACTBOPOB: B KAKOM
XUMHYECKOM  CTAKAHE HAXOMMTCHA IMCTHILTHPOBAHHAS BoJa. Jlaubl Tpu
PacTBOpa: pacTBOP OBAPEHHOM COIH, pacTBOp caxapa, THCTHUILTHPOBAHHAS
Boaa. Opopmienue paGoTsl,
Haseanue pacteopa Yro nabnromaem (3aropaercst maMmouxa
WJIH HET)
Kak pacnosnars: B xakom craxame — AUCTHIUIMPOBAHHAs BOJA U PACTBOP
caxapa. JIOJUKHBI IPENJIOKHTE 1B CIOCOOA: OPraHOJIENTHYCCKHH W
BEIIIapHUBaHUE.
[Ipoekt «M3rotoBneHne camomenbHOTO npubopa Juis HCCAeHOBAHMS
SIIEKTPOIPOBOAHOCTH PACTBOPOBY
7. Maccosaa oonsa pacmeopennozo eewgecmea, uauw - npouenmuasn
Konyenmpayus eewjecmea ¢ pacmeope.
BspemmBanue. Pasnosecer. Hasecka. Mephas mocyna (mepHsle cTaxaHbl,
KOJIOBI, IMIIMH/IPEI).
Hpaxmuueckas wacme.
IIpHroToBIEHHEe PaCTBOPOB MOBAPEHHOM CONMM 3aAHHOl KOHIIEHTPAIIHNH,
[Tpurorosnenue HIMITy4YeTO HaNUTKa M3 MNHUIEBOW COJMABI, JTUMOHHOMN
KHCIIOTBI, caxapa M acKOpOMHOBOM KHMCIOTBI: KaIas rpyIina oInpenenser
KOJIMMECTBO BEIICCTB Ha cBOe ycMoTpenue. CpaBHeHwe M oGCyskeHHe
[PUTOTOBJICHHBIX HAIMTKOB C T.3p. BKyca, (HUKCAIMM HaOIFOIaeMbIX
3(Q(peKTOB, pacueToB MIIM BBIONHEHHS HA TIIA30KY, OKCIIEPUMEHTATLHOM

KYJIBTYPBL.
8. Hacvuennoie u nepecviugennoie pacmeopol.
Memoouka BLIPALUBAHUA Kpucmasnios. MoHOKpuUCTaIL.

Kpucrammayeckue apyssr. Uto Takoe «3aTpaBKay.
JleMOHCTpaLus MEPECHIIEHHOTO PAaCTBOPA AleTaTa HATPHAL.
Ipaxmuyeckas yacme.
llpurotoBneHne  HACBIUEHHBIX M IIEPECHIMIEHHBIX pacTBOPOB.
IIpuroToBieHne BOAHBIX PAaCTBOPOB MEIHOIO KyIIOpOCa, XJIOPHAA HATPHS,
caxapo3bl Ul BBIpAIIMBAaHUA KPUCTAIOB. BrIpamuBanue KpUCTAIOB U3
pacTBopa KaMEHHOM COMM M HMOAMPOBAHHOH COJNH: €CTh JM pPa3HHUILA.
lloyeMy i1 BbIpalmMBaHMA KPHUCTAIOB KAMEHHAS CONb JIy4Ile, YeM
nonupoBanHas.  IlomydyeHue  OKpalICHHBIX  KPHCTalLIOB  COJMH €
UCIIONB30BAHUEM IMIIEBBIX KpacuTelaed. BelpammpBanue KpucTamios
MEIHOTO KYIIOPOCa U3 BOJHO-CIIMPTOBBIX PACTBOPOB.
3. 3HAKOMHMCSI ¢ MUPOM HAHOYACTHII

1. Moodenuposanue. Monenu B ecrecTBo3HaHUU (17100yC, KapTel, PU3NYECKUE
MOJIEIH, OMONOrMYECKHE MYJIDKH, KPUCTAIMYECKHEe pemreTkH). Moemu
aTOMOB U MOJICKYJI B XHMHH.
Ipaxmuueckas yacme.
Msrotonenne Mopenei MOJEKYl W3 MOAPYYHBIX CpeacTs. Pabora
BOOOpaXKeHHH.

2. Cmpoenue geugecmea. Pazmepot uacmuy. Hanouacmuuyul.



llpoexmnas 3aoaua Ne 1. Kak Y3HaTh IIPUMEPHEIC pa3Mepbl BUTAMHHHOIO
Apaxe «YHIeBUT», «PeButy», ymakosku KOTOPBIX PACIOIOXKEHBI ¥ Bac Ha
CTOJIaX, HE OTKpHLIBas OaHOUEK.,

Ipoexmnas 3adaua Ne 2. YV Bac ga CTOJIaX HaXOIATCSl MEPHbBIH LUIHH]P,
konba ¢ BOMOH, BECHl PLIYAKHOTO THIA C HabOpOM  pa3HOBECOB.
[Ipepnoxure  cnoco6sl ONPCACICHUS  pa3sMEPOB  MOJICKYJ  BOJIBI
(mpaKkTHYeCKHii H TeopeTHUeCKHii).

Bonpoc: OTHOCHTCS T MOJIEKYTa BOJBI K Hanodactuiam? [Touemy Bupycer
Ha3bIBAIOT HAHOpOOOTaMHK?

3. Konnouonwie cucmemor: nouga, znuna, npUpooOnsle 600vl, 6030yx Obim,
Munepanvl, xned, monoko, macno, Kpoev...Koinrouonsie u UCmuHHble
pacmeopul. OnTudeckue  CBOHCTBA:  «d(dekT Tunpams», «saBreHue
UCKPALIUXCS CIIOEBY. Konnounneie YACTHIIBI u uX
pasmepsl. Ikcnepumenmanvran sadava Ne 1. Ha cronax: Ja3epHasi yKazka u
JIa3EPHBIA (POHAPUK C KPACHBIM JIy4OM, BA XMMHYECKHX CTAKAHA: B OXHOM
3aBAPCHHBIN MAKETHK 4Yas, B JAPYTOM — YHCTas BOJA. ITpomyctuTte myu
a3epHOro (hOHApUKa Yepe3 CTAKaHBL, B KakoM cTakaHe, 0-BalleMy
MHCHHIO, HaXOIUTCA KojoujaHas cucremMa? Ha uem ocHOBBIBaeTcs Barie
PEANOnoKeHHe?

IKcnepumenmanvuas  3adava Ne 2. Bam BbIgaHbl pPacTBOpHl  aleTaTa
ceuana Pb(CH;COO), u woamma xamus KI, mratus ¢ npobupkamu,
CIIMPTOBAas ropenka, MpoOupkojepkarens. B mpobupky Hameiite 2 wmi
pactBopa KI (BeicoToii 2 c¢M) u 3arem mnpuieiite 2 wmi pacTBopa
Pb(CH;CO0),. O6pasyercs sxenrelit ocamok. Harpeiire poOHpKY 10
PAacTBOPEHHUA OCaaKa. 3aTeM OXJNaJuTe MpPOOMPKY OKOoIo 2-3 MHH H
IIOMELIAEM B COCYJ C XOJIOIHOH JeisHoH Bomoid. Yto Habmomaere? Uto
MPOUCXOINT IPH BCTPIXUBAHUU MPOOUPKH?

Urak, BBl TOOBKO YTO OOHAPYXKWIH paslIMdue MEXAy HCTHHHBIME
pacTBOpaMH M KOJUIOMJHBIMM  pacTBOpaMH. B  moclIeaHHX  BBI
HAOIOMaMK  [POSIBJICHHE ONTHYeCKUX d3dekToB: «dpdext THHIAMM
(okcr. 3a1. Nel) u «sABI€HUE HCKPAIIMXCA CIoeB» (3KcIL. 3a1.Ne2).

Bormpoc: Kak noxaszaTe, 4T0 MBUIbHBI PacTBOp SBIAETCS KOJIOHIHOIL
cucremoii? (Ilo paccesnuio ceera B pactBope -konyc TUHIAMIA).

YTo mpoucxXoaMT eciaM B MBUIBHBIA pacTBOP M00aBHUTH MMOBAPEHHYIO COJIb?
(ITpospaunblii mpexkae pacTBOp PE3KO MYTHEET, 0OpasyloTcs KpyIHbIe
XJIOIB:A). 3HAKOMCTBO C SIBJICHUSMU KOATYJISLIUN U BBICAIUBAHKS.
Ilpoexmnas 3ad0aua Ne 1.J]IBa ydYeHMKAa TIPUTOTOBHIM CMECh M3
PACTUTEILHOTO Macila ¥ BOJbI: J00AaBHUB IIOJOBHHY YaiHOM JIOKKH Macia B
200 M Bogel. OIMH M3 HUX YTBEPXKAACT, YTO MOMYyYEHHAs CMEChH SIBIISIETCSI
KOJUIOMHBIM PacTBOPOM, a Apyroi sto orpuuaer. Kro npar? Cpoii oTBeT
WUIIOCTPUPYHTE CHUMKamMu Ha MoOuneHOM Tenedone. ([IpaBel 00a
yueHuka. Bce 3aBUCHT OT OCOOEHHOCTEH NpPUIrOTOBICHHMA cMmecH. Eciu
IIPOCTO pa3MellaTh Macio B BOAe, TO KoHyc TunHIans He HabmogacTcs.
Ecnu ke akTHBHO B30aJITHIBATH CMECh B T€UEHHE HEKOTOPOTO BpEMEHH, TO



CMCCh MYTHCET M B TaKOM PacTBOPE XOPOIIO BHJEH KOHYC PacCesHHOro
CBCTA, TO SCTh MOABIAIOTCS MEIKOAUCIIEPCHBIC YACTHIIbI KAIlCTeK Maca).
BeBox: kommonmabie PacTBOPbl MOXKHO OOHApPYKHUTH MO ONTHYECKOMY
TecTy «ddext TuHmaD), KOTOPHIT OOHAPYKHBAETCA, €CITH KOMTOMIHbIE
HaCTHIIBI HE MPEBBINIAIOT AUANIA30H HAHOPA3MEPOB.

4. Memoost u cpedcmea ImMnupuvecKozo ucciedosanus.

Ha mnpembinymux samstusx Bbl  BbImomHsmm 9KCIIEPUMEHTAJILHBIE U
POEKTHEIC 3aiauM. Kak BbI jymaere, kakue MeTOIBI MCCIENOBAHUS BEI
HCII0JIB30BaTH?

1. Habmonenue. 2. Dxcnepumenr. 3. Usmepenne. 4. CpaBuenne
BenomuuTe 3aanus, npocmotpute crom 3amicn u IPOKOMMEHTHPYHTE HX
C TOHYKH S3pPCHHUS MCIIOJB30BAHHBIX METOAOB MCCJENOBAHHUSA. UeM BEI
TIOJIb30BAIIUCH, YTOOBI PEMIUTE MOCTABIEHHYIO TIepe]] BAMH mpodiemy.
llpoexmnasn 3aoaua Ne 1. Haiinure, YEMY paBHA IMJIOTHOCTE AJIIOMHHHEBOIL
oneru M MemHOH MM CTanNBHON OONBAHKU HETIPaBUIBHONH  (DOPMEL,
KOTOPBIC JICKAT Ha BalIMX cronax. Vner obcyxenue.

JOJDKHBI NPe/UIOKUTE TaH peleHus 3Toi 3a/1aud, ONPEJICTUTh KaKue
HEOOXOUMBI M3MEPHUTEIIBHBIE TPHOOPHI IS PELIEHUS STOH 3a1aH.
CpaBHUTh HAaWCHHOE 3HAYEHHE TUIOTHOCTH ATIOMHHHUA, MeIH WIIU
CTaJlH CO CIIPABOYHOM BEIMYMHOM,

5. Kax cmenenv usmenvuennocmu enusem na 00wy  naowade
conpukacarouuxca wacmuy. O0beMHbIE B3PHIBBI HA MYKOMOJIBHOM 3aBOJIE,
APCBECHO-CTPYKEUHOM  MpEANpUATHH. [loyemy Henb3ss  HCMoab3oBaTh
OCH3MH [ PO3XkHra JPoB. BCIOMHUTB «4TO TAKOE ILIOIA/bY, «&TIMHUILbI
U3MEPEHHS TUIOIIATHY.

IIpoexmnas 3a0ava Ne 1.Y Bac Ha CTONIAX HAXOMATCS JIHOO Kyouk PyOuka,
00 MaleHbKas yIakoBKa caxapa-paduuama. Haiimure momans nemoro
KyOuka u oOmyro miomaas 9 Mamblx KyOMKOB, H3 KOTOPBIX COCTOMT
OonbLIOH KYOMK; MM LielOH yNakoBKH caxapa M OOIIYIO IUIOMIAib BCEX
KyCOUKOB caxapa B ymakoBke. CpaBHHTe 3HAYeHHs I[UIOIMAAH IIEJOH
(uryphl ¥ cymMMapHOH Iutoniamu ee wacteii? Kakyro 3aKOHOMEPHOCThL MBI
MOXeM HabmoaaTs?

6. Hanooovekmol u 00ycnosiennocms ux YHUK@ILHLIX CEOICIE PE3KUM
yeenuuenuem  naAOWAOU  NOEEPXHOCMU  4ACMUY.  HAHOYACTHLIDI,
HAHOIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPHKH, [JEHIAPUMEPDI,
LIEO/IUTHI, KBAHTOBBIE TOYKH.

Ilpoexmnas 3adaua Ne 2. Yxo nmocs umeer aauny 12-13 MM, a yactuia
marneTura Fe304 — 20 um. YBennuste ux B | Mummapn pas. C xakumu
oOBeKkTaMu BbI Teneph Oyzmere HX cpaBHuBarh? Kakwe Qusudeckue
BEJIMYMHBI U3MEHSFOTCS [IPY U3MEHCHHH TMHEHHBIX pazMepoB?

IIpoexmnas saoaua Ne 3. CKONbKO JUCTOB Oymarud A4 BOMIET B CTakaH
oovemom 100 mn?

Kaxnmolt rpynme Bbimanbl JUCTBI Oymard A4 W XUMHYECKHE CTaKaHbI
oobeMoM 100 mu1. Kaskmas rpymma uieT oTBET Ha 3TOT BOMPOC.



IIpennaraem momomuts: COMHUTE HCTE B KOMOK. CKOJIBKO KOMKOB Gymaru
BOLLUIO B OJIMH CTaKaH?

Hailipure nmomans OTACIbHOrO JsiMcta A4 W mIowams MOBEPXHOCTH
XUMHIECKOTO cTakaHa. Haiiaure cymmapHy0 miowmams KOMKOB Oymaru,
HaxXoOAUIMXCS B cTakaHe?

JlenaioT  BBLIBOA: OHa OKa3alach 3HAYNTENHHO Oonbmre  momamu
MOBEPXHOCTH CTAKAHA.

Kakum obpazom Mel  yBenuummm CYMMApHyI0 IUIOLIaAb IOBEPXHOCTH
Oymaru? (YMeHbuIeHHEM 06BEMA OTHOTO JIHCTA)

7. Hanoobvekmol u obycnosnennocms ux YHUKQIbHBIX CEOUICIE De3KUM
yeenuienuem  nnowadu  nosepxmocmu  uacmuy; HaHOYACTHIbI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAaHOIIAPHKIHL, JAEHAPUMEPEI,
LUCOIUTEI, KBAHTOBEIE TOYKH.

IIpoexmuas 3adaua Ne 4. Haiigure II0MAb CBOCH YEPErTHOH KOPOOKH U
CPABHHTE €€ C ILIOIIA/bI0 MOBEPXHOCTH OOMBIINX MOJTYLIApHii U YeperHOi
KOpoOKH, eciu S(kopa 6.11.) = 2500 cm” . S(u.x)=4nr’/2, rue r=C/2x.
OObsacHeHue: GompIuas IUIOMWAAL OONBIIMX noJiyliapuii - oobscHsaeTcs
HAJIMYUEM MHOTOYMCIIEHHBIX CKIIAJIOK.

IJkenepumenmanvras 3adaua. Ha cTomax HaXodsATCs  CTajbHas KHOIIKA,
KEJIC3HBIH TBO3/Ib, KyCOYEK MEJIHON MPOBOJIOKH, Me/[HAS CKperiKa, TpaHyJIbl
AIIOMHHHMA M [IUHKA, IITATHB ¢ NPOOMPKAaMH, COJsHAA KUCJIOTa. IloMecTHTe
IPEUTOKEHHbIC T€JIa HA JHO MPOOMPOK H JI0OABBTE 3aTEM COJISIHYIO KHCIOTY
(BbICOTa cTONOA KUAKOCTH IIPUMEPHO 1,5¢M).

Oruime, 4TO BB HAGTIOAAETE B KAKIOH U3 POGHPOK.

3HAKOMCTBO C 3JIEKTPOXUMHYECKUAM PsiJIOM HATPSKEHUI METaIoB.

Hazpanue o0wekTa Ha3sanue Yto nabmomaem | Jleree wim
MeTala, H3 npaBee
KOTOPOTO CHe/IaH OTHOCHTEJILHO
00BEKT H, B 31/xuM psny

BeiBoz: ¢ KUCIIOTOI B3aMMOICHCTBYIOT METAIIEL: . .........

C KHCJIOTOH HE B3aUMOJCHCTBYIOT METAIIB: .. ......
- 3aganue 1o y4eOHuKy M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBI CTONKHYIHCH IpoTHBOpeumem? Meas M cepebpo B
HAHOCOCTOSHHAX CIIOCOOHBI B3aUMOJICHCTBOBATh C KHCIOTAMH. Y BeTHUEHUE
IUIOINATN TIOBEPXHOCTH pEAarupyrolldX 4YacTHI[ BIMSET HE TOJIBKO Ha
CKOpOCTh peakuuu (0OBEMHbIE B3PBIBBI), HO M Ha XapakTep XUMHUYECKHX
CBOMCTB.
IIpoexT «B mouckax KOUIOHAHBIX PACTBOPOBY

4. XHMHUS Ha CTPasKke 310POBbI.
1. Hoo. Boszouka iiooa. Hoo uz anmexu.

IIpakmuyeckas uacme.
MsrorosiieHne Momenu MONEKyNnsl Hoja. DJeKTpoHHas, rpaduyeckas
bopmyna Hozna
[IpoekT «O6HapyKeHHe KpaxMala B POAYKTAX THTAHMI.



2.

«Mapeanyosxay. IMepmanzanam ranus. Mapranen wu ero cremenn
OKHMCIIeHHUS

lIpaxmuueckas uacm.

Omnpenenenne MaccoBoif omu KHCJIOpO/ia B MOJIEKyJIe nepMaHranaTa Kaius.
Pacuer otHOCHTENBHOI mTOTHOCTH KHMCJI0POJia 10 BO3IYXY.

Cbopka mnpuGopa s IIOJIyYCHHSI KHCIIOPOJIa METOJOM BBITECHEHHS
BO3IlyXa.

OKcnepuMeHT: c6opka npudopa aJsl paznoikeHus NIepMaHraHaTa Kayusl.
KauectBenHas peaxrus ua KHCJIOPOJI.
L[BeTHBIE peakuuu ¢ mepMaHraHaTOM Kaius (Hamp., mepMaHraHaT KajaMs u
CyAb(MUT HATPHS, 1p.)
Ilepexuce 60dopooa. Ceoiicmea u npumenenue nepoxcuda 600opoda.
Crenenb OKHCIICHHS KHCTIOPO/A B MOJIEKYJIe TIEPOKCHIA BOJOPOAA.
Peakumst pasnoxenns nepokcusa Bogopona. Kax MIPOBECTH HKCIIEPUMEHT.
Karanmusaroper. Oxeuy mapranna (IV), depmenr katamaza — KaTaau3aTophl
PeaKkLUy pPa3IoKeHHs.
lIpaxmuueckas vacmeo.
Oxcupg mapranma (IV): Hanucats (bOopMyITy BEILIECTBA U OTIPE/IeTHTE CTENEHD
OKHUCJICHHS.
Tpu npoGupky, B Kax10l HAXOTUTCS HECKOJBKO MJI ALTEUHOl [ePEKUCH
BOJIOpoaa. Bo BTOpyI0 M TpeThr0 MpOOGHMPKH IIOMECTHTE COOTBETCTBEHHO
okcnJt Maprania (IV) (Ha koHYHKe LIMAaTeNs) U CBEKEHATEPTHIN KapTodenb
(Ha KOHYHKE IIaTens).

Homep npobupku | Yto nobasuim Yro Habnromaem

Hanucats ypaBHeHHe peakiy ¢ 0603HAYCHUSIMK YCIIOBHH €€ MPOTEKaHHA.
lpoucxonut mu peakuus B nepBoi mpoGupke? Ilpenoxxure npudop ms
MIOJIy4eHHS BOAOPOJIA IIPH Pa3I0OKEHHH IIEPOKCH/IA BOJOPO/IA.

Ayemuncanuyunosan xucioma. Ackopounoeas xucioma. KHcIoTHOCTS
cpenbl. pH — HHIMKATOPEI CBOMMH PYKaMH.

IIpaxmuueckas uacme.
Onucanue buznUeckux CBOMCTB. IIpurorornenne
pacTBOpPOB AleTUIICATIUIIMIOBON M acCKOpOMHOBOM kHciIoT. JlelicTBue
MHJMKATOPOB ((eHondranenna, jakMyca M METHIOpaHKa) Ha HX
PacTBOPBL.

MH/IUKaTOPBI ALCTHIICATHIIIIOBAS ACKOpOHHOBasI KHCIIOTA

KHCIIOTa

Oenondranenn

Jlakmyc

METHJIOPAHIK

[IpurorosiicHne OTBapa KpacHOi KamycTel. HaGmonenne H3MEHEHHUs LBETa
OTBapa B Pa3HbIX PacTBOPax (yKCyCHasl, TMMOHHAs, aCKOPOHHOBASI KUCIIOTBI,
MOBapeHHast CoJib, Ta3MPOBaHHas BOJIA, HAIIATBIPHBIN CITUPT, ITUIIEBAs COMA,
pacTBOp MBLIA H CTUPAIBHOIO TIOPOIIKA).



Bsaumopeiictue ACKOPOMHOBON KHCIIOTBI ¢ #0/10M. Bompoc: mns xaxmx
HCJICH  MOXHO  HCHIOJTB30BaTh 3Ty  PEaKIUIO? (s oOHapyskeHHs
aCKOPOMHOBOM KHCIIOTEI B IIPOJTYKTaX MHTAHHS).

1 pearenr 2 pearenrt Yo Habroaem pu
ACKOPOHHOBAs KHCIIOTA 15001 B3aUMOJIEHCTBHHU

Du3nyecKkre cBOMCTRA: ®dusuyeckue croicTRa:

.........

5. «3enenxay uiu Opunnuanmogwiii 3enenvli. 1§:15
NIOPOIIKOOOPA3HOr0 OPHITHAHTOBOIO 3eJIEHOTO. [IpakTuveckoe 3HauenHue u
IIOJIyYCHHE.

IIpaxmuueckas yacme,
DusnyeCKHe CBOICTBA OPUILTHAHTOBOTO 3€/IEHOrO
Kak fmokasaTe mommmMHHOCTE GPHITMAHTOBOTO 3eEHOrO. IIporenenue
TIOCTCOBATEIRHEIX PEAKIMH B OAHOH NpPOGHPKE C GPUITHAHTOREIM
3CJICHBIM: BHA4ane B MPOOHMPKY M00ABUTH KOHIEHTPUPOBAHHON CONSHOlM
KHCIIOTBI, a 3aTeM pacteopa menoun NaOH. O¢opmienue paGoTsl 1o
CBOEMY YCMOTPEHHMIO. 3aTeM OOCYIHTh: Kak 3apUKCHpOBAiu Pe3ynbTaThl
OKCIICPUMEHTA (M3MEHEHHE 1[BETa, BBIAAEHHE 0CaIKa).
[Ipoekr «MoHO 1M MCHONB30BATH GPHUITHAHTOBBIN 3eeHBIH  Kak
HH/TUKATOP KMCIOTHOCTH CPEJIhIx»

6. «MblLio uydecnoey: X035HCTBEHHOE U TYaTETHOE, KHIKOE H TBEpJI0E.
Ipaxmuueckas vacmo.
JenicTrre 1akMyca Ha pacTBOp MbLIA, PacTBOP CTHPAJIBLHOTO MOPOIIKA
(I0Ka3aTeNnbCTBO IMEMOYHOTO XapaKTepa MOIOI[HX cpenctr). Uzyuenue
9THKETOK TBEPJIOTO U XKUJIKOTO MbUIa (Pa3iIHUMe B XUMHUECKOM COCTAaBE).
PacTBopenne Mbula B KeCcTKOH JUCTHIUNIMPOBAHHOM  BoJe.
Oddexr Tunnpas.
ITpoexT «MbuTOBapeHHE»

5. XMMHS THIIH

I. Caxap, Kpaxman, yeaniono3a — poocmeeHHUKI 2110KO3bl.
Yro TaKoe nualer. ['mukeMuyeckuit UHIEKC POJIYKTOB
NUTaHUS.  XUMHYECKHE MOJICIACTHTEIN U UX KOBAPCTBO.
Ipakmuueckasn yacme.
Omnpenenenre NPOayKTOB ¢ BBICOKMM INIMKEMHYECKUM HHIEKCOM (paboTa ¢

TaOJIHIICH).

OmpenensieM  moicnacTuTend: —acmapram, cop6but ... (Pabora c
TUKETKAMH.

OmpIT: B3aMMOJICHICTBUE [JIFOKO3BI e THAPOKCHIOM MeIH

(IT), cBeXempHIroTOBIEHHBIM.
Uccnenopanue  M3MEHEHHs  COACPKAHHS — TIIIOKO3KI B KPOBH
nocie  cOanaHCHMpoOBaHHOro obefa ¥ rocie ymnorpebienus (acrdyua:
KHPHEIIKOB,YHIICOB, CIAAKHX ra3uPOBAHHBIX HAITUTKOB.

2. Amomunuii: eenukuili u yycacnwii. [lodeMy He cClieyeT MOJIB30BaThCA
amoMuHneBo mocynoi? ComepHuk Kanelus. OcTeomopos. MeTamibl

KOHCEpBHOM OaHKH.



lpakmuyeckas paboma.

CBoiicTBa anoMuHMUSI U 067TacTH [IPUMCHEHUA aJIFlOMUHHS HA OCHOBAHWUH
€ro CBOUCTB (moBTopenue). CocTaBuTh TaIIMLLY, KITACTep WITH CXeMy.
[IpoBenenne xumuueckux PeaKLHH, XapakTepU3YIOLHX aM(OoTepHEIe
CBOMCTBA COCAMHEHHUH aITFOMUHN.

OmnsiT 1. ATIOMUHMI U CONAHAS KHCTOTA.

OneIt 2. Xnopua amoMudms u THIPOKCHI HATPHS

Onerr 3. T HIIPOKCHUI allFOMUHMS M COJISTHAS KUCIOTA

Oumbit 4. 'napokcun anmroMunns u THIPOKCUA HATPHUS

Hazpanwe onbiTa Yo Habmronaem YpaBHEHHE XUMUYECKO peakuuu
BeiBom: .............
[Ipoexr «Ee Bennuecrso -— KOHCEepBHAsi 0aHKa: 3KCIEPUMEHTAILHOE

ONpENEIEHHE METAILIOB,

3. Ykeycnas kucnoma. Cronoseri YKCYC, YKCYCHast 3CCEHLMsl, JieasHas
YKCYyCHasA KuCloTa: B 4eM pasHuna. CBOHCTBa YKCYCHOH KHCIOTBI M ee
MpUMeHeHHe. OU3HOTOTHIECKOE BO3EHCTBHE KUCIOTEL.
lIpaxmuueckas paboma.

Cocranenue MOHATHHHON CXEMBI «4TO 5 3HAIO 06 YKCYCHOM

KUCIOTe»  (MHIAMBHIYalbHO, TMOO0 B TPYIIIE).

Pacuer KoHLEHTpaImu KHCIIOTH TIpH ee paz0aBieHuH.

Kucnornocts pacTBopoB numieroii comsl u YKCYCHOM KHCITOTHI.

["aimenue NUIEBO# COMBI YKCYCHON KHCIIOTOIH: NIPU3HAKH XUMHUYECKOH

peaKuun (BbIJECTEHHE Ta3a, pPE3KOe YBEIUUEHHE oOheMma peaKIMOHHOM

cMecH).  [IOBTOPHTE peakiMio TalleHUsT COMAbI ¢  HCHOIb3OBAHUEM

MHIMKAaTOpa (Hamp., OTBapa KPacHOKOYAHHOM Kanyctbl). [mst  yero

HE00X0AMMO ObLI0 MPUMEHEHHe HHUKATOpA?

OOpaTUTh BHUMAaHKE, YTO BBIICICHHE Ta3d YaCTO COIPOBOXKIAETCsA
YBEMMYCHUEM  00beMa  peakUMOHHOH cMecd. Kakme  Mepsl

IIPEIOCTOPOIKHOCTH
HYXKHO COOJIONATH IPH MPOBEACHUH TAKHX PEaKIHii?

4. «Conenan nawa dicusno» (IOBAPEHHAS  COJMb,  TOTAIL, rIIyTaMar
HATPHA. ...... rnaybepoBa comb, MEIHBINA KyIopoc. .. ... )

IInmeBas coma, nuTheBas cola, KalbUMHUPOBAHHAS CONA, KAYCTHYECKAS
colla: ONMHAKOBBIC MM pa3Hble BellecTBA. KauecTBEHHBIE pEaKklUM B
XUMHH.

Ipaxkmuyueckas paboma

Onpenenurs: Kakoe M3 BewIeCTB (MMINEBas CoOla, KaycTHYecKas coja,
KaJTbITHHUPOBAHHAS COJIa) SIBJISIOTCS COISIMH YTIOJIbHOM KHCIIOTHI.

Omeit 1. JleficTBHE HHIHKATOPAMH.

OmbiT 2. [lelicTBre HA PaCTBOPHI IIUILEBOH M KAYCTHYECKON COIBI YKCYCHOI
KHCIIOTHI

Haszsauue onbiTa Yrto nadironaem Brisox

BeBOI: ..........



[IpoBenenne OIIBITOB NOATBEPIKAAET, 4TO IULIEBast coza,
KaJbUMHUPOBAHHAA COAA — 3TO COmM chnaGoit YIOIBHOM KHCIIOTHI, a
KayCTH1ICCKas colla — pacTBOPUMOE OCHOBAHIE.,

OO6cynuTh, Kak MOKa3aTh OIBITHBIM IIyTEM, YTO MHILEBAs COAA SBIACTCS
KHCIIOH COJIBIO.

Bpeo numpamos: mug unu npasda. lomssa HHUTPATOB: Ba)KHEHIlHe
MHHCpaJIbHBIE yI0OPEHHs KaK HCTOYHUK a30Ta. Kpyroropor azora. [Touemy
BEHEpHHA MYXOJIOBKA MO€NaeT HACEKOMBIX (TaK OHA BOCIIOJNHSET
HEIOCTAaTOK a30Ta B GOIOTHCTBIX Mectax). Hutpatel B kauecTre ITHIIEBBLIX
KOHCepBaHTOB. Kakue npeBpatienus mpoucxosT ¢ HUTpaTaMH B OpraHu3Me
YCIIOBEKA. A30T U €r0 CTeNeHH OKHUCIICHMS,

lIpaxmuueckas wacme,

Onpenenenne maccoBoif momm  asora B KaIMIHHOH, HAaTpueBOH w
aMMOHMIHON cenutpe. BeIBom: kakoe m3 HuX Gomee LICHHOE Aa30THOE
yaoOpeHHue.

[IpoexT «BiausgHue a30THBIX ymoOpeHnit Ha poCT caskeHIeR (acommy.

6. Pabora Hax npoextamu — 5 4

I. OTan BEIGOpa TEMBL, MOCTAHOBKH LEMH, 32744 UCCIIEIOBAHUS .

2. DTan BBIBHIKEHHS THIIOTE3HI.

3. OTan IIaHWPOBAHMS INYTH JOCTHIKEHHS el UCCIIEN0BATEIECKUX
(TIPOEKTHEIX) paboT M BEIGOPA HEOGXOIUMOTO UHCTPYMEHTapHs.

4. Dran TpoBeJeHHMS Y4eOHOrO0 HCCIeIOBAHMS (MpOeKTHON pabGoThl) c
MPOMCHCYTOUHBIM ~ KOHTPOJIEM 33 XOJOM BBINOJHEHHS H KOPPEKIUe
pe3yIbTaToB.

5. Otanm 0pOpMIIeHHS, NpPEACTABICHHS (3allMThi) MPOJIYKTa MPOEKTHOM
paboTsI
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