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1. MosacHuTEIbHAA 3aHCKA

JlomomHuTEeNbHAS 001Ie00pa3oBaTebHas 00Iepa3BUBAIOIIAS TIPOTPAMMa 110 XUMHUHU
«OCHOBBI HEOPTaHUYECKON XUMHUI COCTABIICHA B COOTBETCTBUU C ACHCTBYIOIIUM
3akoHoJaTenbcTBOM Poccuiickoit denepanyu B obsacti 00pa3oBaHus HA OCHOBAaHMHM HOPMATHUBHO-
MIPABOBBIX JOKYMEHTOB (TIPHIIOKEHHE).

[Tporpamma «OCHOBBI HEOPTaHUYECKON XUMHUI» UMEET €CTECTBEHHO-HAYYHOT'O
HaInpaBJIeHUe, HalpaBjeHa Ha (popMupoBaHHe 3HaHUH, yMeHUH y oOydaromuxcs 8-9X KiaccoB, Ha
YMEHHUE MPOBOAUTH HECTIOKHBIE XUMHUECKUE SKCIIEPUMEHTHI C BEIIECTBAMH, KOTOPBIE
UCIOJb3YIOTCS B OBITY. B Kypc BKIItOUEHBI 1 HanboJiee spKue, HarjsiHble, MHTPUTYIOLIHEe
HKCHEPUMEHTBHI, CIOCOOHBIE YBIICUb U 3aMHTEPECOBATD yYaIIUXCs MPAKTUIECKON CTOPOHOM XMMUH.

AKTYyaJlbHOCTB IPOrpaMMbl. JlaHHBIN Kypc SIBJISETCS BaXKHBIM 715 IPOGECCHOHATIBHOIO
CaMOOIIpe/ICIICHUS IKOJILHUKOB. BO3MOXKHO, UTO MPOCHYBUIMICS HHTEPEC K XUMHU MOXKET
nepepacT B Oyayinyro npogeccuro.

B pamMkax HanmoHanbHOTO npoekra «O0pa3oBaHue» BeICHNE KPY)KKa €CTECTBEHHO-HAyYHOH
HanpasieHHocTH «Touka pocTay MO3BOJIMT BHEAPUTH B IpOrpaMMy HU(POBYI0 1adopaTopuio u
Ka4yeCTBEHHO U3MEHHTD IPOIIECC O0YUECHUS XUMUH.

OT1anuMTeIbHbIE 0COOEHHOCTH JAHHON NMPOrpaMMmbl OT JPYrux o01ieo0pa3zoBaTelbHbBIX
00IIepa3BUBAIOIINX MPOTPAMM IO3BOJISIOT IMOJIYYaTh JOCTOBEPHYIO MH(POPMALUIO O MPOTEKAHHH
T€X MIM MHBIX XMMHUYECKMX IIpolieccaXx, O CBOMCTBax BemecTB. Ha OCHOBe NOJy4YeHHBIX
HKCHEPUMEHTAIBHBIX JaHHBIX O0ydaeMble CMOTYT CaMOCTOSITEJIBHO JIelaTh BBIBOJBI, 0000IIaTh
pe3yJbTaThl, BBIBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CIOCOOCTBOBATh MOBBIIICHHIO
MOTHBAIMM OOYYEHHUsI IIKOJLHUKOB. Kypc BHEYpOUHOH NEATENTFHOCTH UACHHO M COAEPKATEIHHO
CBsI3aH C 0Aa30BBIM KypCOM XMMMHU U MO3BOJIET MOAJEPKHUBATH B3aUMOCBSA3b TEOPUH U MPAKTHKH,
dopmMupyeT YCTOWYHMBYIO TOTPEOHOCTh TPHUMEHSATh TOJXYYEeHHBbIC 3HAHWS W HAaBBIKK B
MIOBCEJHEBHOM KU3HH.

[Iporpamma mocTpoeHa Ha OCHOBE MeEJKINPEAMETHOW HMHTerpamuM c (pu3uKod, MaTeMaTHKOH,
OuosiorHel u APYruMH €CTECTBEHHO-HAYYHBIMH TPEIMETaMU.

Anpecat mporpammbl. Bo3pacTt nereil, y4acTBYIOIIMX B peajau3allMd AAHHOW HPOTrpaMMBI
14-15 ner. 3anmch neTeil B OObeOUHEHHE OCYIIECTBISETCA MO JKEIAHUIO CcaMUX JeTel, 0e3
MPEIBSIBICHHS CIICIUATBHBIX TPEOOBaHUN. 3a4NCIICEHNE TIPOU3BOJUTCS IO 3asBICHUIO POJIUTEICH.
I'pynna kommuiekryercst u3 8- 25 nereil. ['pynmnbl MOryT OBITH CMEITaHHBIMU(MAIBYUKH,IEBOYKH ).

HamosnsemocTs rpynn 25 4enoBex.

O0beM mporpamMmbl- 00lIee KOJIMYECTBO Y4YEOHBIX YacoB, 3alUIAHMPOBAHHBIX Ha BECh
nepuoJi 00y4eHus , HeOOXOJUMBIX JJIsi OCBOCHUS POTrpaMMbl- 34 4yacoB

Cpok ocBoeHus NPporpaMmbl — 1 roj1 coracHo KajaeHJapHOMY yueOHOMY rpaduky.

YpoBeHb peanu3anuu NporpaMmmbl —0a30BbIi.

@®opmMbl  opraHM3anMM  00pa30BATENbHOTO TNpollecca- HMHIMBHUIYyaJbHbIC, IapHbIE,
IPYIIOBBIE, COCTABICHHBIE C YUETOM HAIUYMs OOIIMX KAaueCTB YUaLTHXCS.

Hcnosib3oBanue neiarorn4eCKMX TeXHOJIOrui —

-MHIUBHTyaIu3anus o0yyeHus,

-T€XHOJIOTUS KOJUIEKTUBHON TBOPUECKOW JICATEIILHOCTH,

-T€XHOJIOTUS pa3BUBAIOIIETO O0yUEHUS.

Buabl 3ansTHii 10 nporpamme: Gecena, MpakKTUUECKUE 3aHATHUS, TaOOpAaTOPHbIE 3aHATHS,
IPYIIOBBIE 3aHATHS.

Pe:xum 3aHATHI- TPOJIOJDKUTENBHOCTh 3aHATHH coctaBnseT 1 3anstue- 40 muH, 1 pa3 B
HEJEIO.

S3bIK 00y4eHHs —pyCCKUH.

®opma 00yueHUsI —OYHBIC 3aHATHUS C BO3SMOXKHOCTBIO ITEPeXo/a Ha AIIEKTPOHHOE 00ydeHHUE U
JMCTAaHIIMOHHBIE (POPMBI 00pPa30BATEIBLHOTO MPOLIECCa.

eab 1 3212491 IPOrpamMMmBbl.

Heap mporpammsl :-coieiicTBoBaTh (OPMUPOBAHUIO Yy OOYYAIOIIMXCS MEPBOHAYAIBHBIX XHUMHUECKHUX

MOHATUHN, MHTEIJICKTYaIbHOMY Pa3BUTHIO peOeHKa, 0cO00T0 CTUIIS MBILIUICHUS.

-yriyOouTh 6a30Bble 3HAHUS OOYUAIOLIUXCS [0 XUMUU, PA3BUTh MHTEPEC K MPEIMETY, OBBICUTh
TBOPYECKYIO aKTHBHOCTb, PACHIMPUTH KPYro3op OOydaroUIMXCsl, HAy4YHO OOOCHOBAaTh BaXKHOCTb
BEJICHUS 3/I0pOBOT0 00pasa KM3HU, a TAK)Ke paclIMpeHUe 3HAHUNH 00y4aroumxcs 0 MPUMEHEHUH 1
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HAXO0XKJICHUH XUMUYECKHUX BEIECTB B MOBCETHEBHON KHU3HH.
Sagaun:
Obpaszosamenvhule:
pacupenue u yriayosieHue 3HaHui 00yJaromumxcs;
aKTYaJIM3UPOBATh M PACIIMPHUTDH 3HAHHSI 00YUYAIOIIMXCS IO BOIPOCAM 310pOBLECOEPEKECHHUS;
pa3BUTHE MO3HABATEIBHBIX HHTEPECOB M CIIOCOOHOCTEH;
(dbopMHpOBaHKE U 3aKPEIUICHUE MTOJTyYCHHBIX YMEHUN M HABBIKOB MIPU JEMOHCTPAIUU U
[IPOBEICHUUIIPAKTUYECKUX paboT;
Pazeusarowue:
e (opMupoBaHue y 00y4aroIuUXcsl HaBbIKOB 0€30I1aCHOTO U IPAMOTHOI'0 0OpalleHHsI ¢ BEILIECTBAMU;
e (opMupoBaHHE MPAKTUYECKUX YMEHHUI M HAaBBIKOB Pa3paOOTKU M BBINOJIHEHUS
XUMHUYECKOT0IKCIIEPUMEHTA;
e pa3BUTHE 103HABATEJIbHON AKTUBHOCTHU, KPEATUBHBIX CLIOCOOHOCTEH 00yUaromuxcs;
e pa3BUTHE YMEHHUIl CAMOCTOSTENIBHO UCKaTh, OTOMPATh, aHAIU3UPOBATH, NIPEJICTABIATH,
nepeaaBaTbuH(OPMAIIHIO, UCTIOIB3Ysl COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH;
e [I0Jy4yeHHME 3HAHUH B 00JACTH €CTECTBO3HAHMS, MEIULMHBI, AaHATOMUHU M (PU3HNOJIOTUH
4eJI0BEKa, YMEHHE pa3o0parbcsi B OOMIMPHOM aCCOPTUMEHTE TOBApOB OBITOBOW XMMUH.
Bocnumamenvnuie:
e BbI3BaTh HHTEPEC K U3y4aeMOMY IPEIAMETY;
e BOCIHTaHUE CAMOCTOSITEIbHOCTH, HACTOWYMBOCTH B JOCTH)KECHHUH 1ICIIH;

1.1. ®opMbl KOHTpPOJIS peaU3aly NPOrpaMMBbl.

Jlnst onipeiesieHnst pe3yiabTaTUBHOCTH OCBOEHHUS ITPOrPaMMBI ITIPOBOJAUTCS IPOMEKYTOUHAS
U UTOTOBas arrectaiuu odyuaronmxcs. [Ipomexxyrounas arrecranus IpOBOAUTCS IO UTOTaM
IIOJIYTOJIUs.

KoHTponb pe3ynabTaroB 0OyueHHsI OCYILECTBIIAETCS yepe3 OLEeHO4YHbI Matepuan. [Ipu
MPOBEJICHUU  ATTECTAllUd  WCHOJB3YIOTCS  (OpPMBI:  MHCBMEHHBI  OMPOC,  TPAKTUKYM,
caMmocTosiTeNIbHas paboTa, IPOEKT.

B kauecTBe OCHOBHBIX CpPEICTB KOHTpPOJSI MCIIOJIb3yeTcs HaOitojeHue. BrinonHenue
XUMHYECKOTO dKCIIEPUMEHTA, MOJIETIUPOBAHUE.

1.2. CrucTeMa OLleHKH y4eOHbIX JOCTHXKEHHU N 00y4YatoIuXCs.

Cucrema OlLEHKM Yy4eOHBIX JOCTIKEHUH TMO3BOJSET MPOCIEAUTh CBS3H IMpOLlecca YCBOCHHS
MPOrpaMMHOTO MaTepHalia Ha pa3HbIX €ro JTanax, I[O0dTOMY TMpeArnojaraeT TEeKYIIUM
(TemaTuyeckuil) W HTOTOBBI KOHTpONIb. B  KadecTBe JMArHOCTHYECKOTO  IMOKazaTess
camMopealn3allii OOydYaloIIMXCs B Ipollecce TBOPYECKOW MO3HABATENIbHON J1€ATENbHOCTH
BBIJICJICHBl YPOBHU YCIICIIHOCTH BBINOJHEHUSI CAMOCTOSTEIbHBIX IO3HABATEIbHO-TBOPUYECKUX
3ajad.

BbICOKHIT YPOBEHb TBOPYECKOW pealn3aliuy XapakTepeH sl JETEN, KOTOPbIE CTPEMATCS. U MOTYT
BBIJICIUTh UJCI0 U UCIOJB3YIOT €€, KaK OCHOBY pEUICHUS 3a7ad, ONEpUpys I03HABATEIbHBIM
MarepuaioM. VCOBITBIBAIOT NpH 3TOM SMOLMOHAIBHYIO YJIOBIETBOPEHHOCTH OT IIpolecca M
pe3yibTaTa CBOEU ACATENbHOCTH. JIaHHBIM YPOBEHb XapaKTEPU3YETCAd YCTOWUYUBBIM HMHTEPECOM M
CaMOCTOSITENIbHOCThIO peOEHKa B pEHIeHMH TBOPYECKUX 3ajjad, MPOSIBICHUEM WHMIIMATUBSI,
aJICKBATHOW CAMOOLIEHKH, YMEHHEM COTJIaCOBBIBATH CBOM JCUCTBUSA C IPYTMMHU JAETbMH B YCIOBHUAX
KOJUIEKTHBHOTO BBIITOJIHEHUS TBOPUYECKHUX 3a1a4.

CpenHuii ypoBeHb XapakTepeH Ui JAeTed, MOHUMAIOUIMX B3aUMOCBSI3b MEXIy (akTamMu U
Mo3HABaTENbHON MH(OpMaIHEd, KOTopas HeoOXoIuMa JJisl YCHEIIHOTO BBIMOJIHEHUS TBOPYECKOM
3ala4yd, HO HEJIOCTAaTOYHO y OTUX JeTeld CaMOCTOATEIbHOCTH B BHIOOpE MO3HABATEIHHOTO
Marepuaia. IJTO XapaKTEpHO B HEYCTOMYMBOM HHTEpECe K PELICHUIO 3aJlay, HEeAOCTaTOYHOU
c(hOpMHUPOBAHHOCTH YMEHHUN JEHCTBOBATH COTJIACOBAHHO C JPYTMMH JETHbMH TIPU BBITOJTHECHUH
TBOPYECKHUX 3a/1a4.

Hu3skuii ypoBeHb TBOPUECKOW peanu3anuy HaOMI0MaeTcs y TeX JETeH, KOTOpbhle HE CKIOHHBI
MPOSBISITh AKTUBHOCTb M CaMOCTOSITENIbBHOCTh B PELIEHWHM TBOPUYECKUX 3a7ad4, MEXaHUYECKHU
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BOCIIPOU3BOIAT CiIydaiiHble (DAKTbhI, UCTIBITHIBAIOT TPYAHOCTH NPU BBINOJHEHUH pabOT, HE MOTYT
YCTaHOBUTb IPUYMHHO-CJIECICTBEHHBIE CBA3M B Ipolecce pemeHud 3anad. llpm stom nmetm
M30€raloT CaMOCTOSITEIbHBIX PEICHUN. Y HUX BhIpa)KeHa 3aHMKEHHAs! CAMOOLICHKA.

Y4yeOHblii IJIaH.

Ne | Ha3zBaume
n/n | pasgeiaa

Tema 3ausaTus

Bcero
4acoB

Teopus

MpakTn
Ka

DopMbI
KOHTPOJIsA

Paznen 1.
BBeaenne

BBoanoe 3auartue. Mecto
XHUMHH BECTECTBO3HAHUN

Pasznea 2.
OcHOBBI
XUMHUH.

1.1 Beuectsa. [Ipuemsl
oOpailieHus ¢ BeIeCTBAMHU.

1.2 TlpaBuma Ge3omacHon
paboThI ITPH MPOBEICHUT
IKcnepuMenTa. TexHuKa
J1a00paTOPHBIX padoT.

YucTele BemecTBa, 0codo
4yuCThIE BelecTna. [Ipumecu.
Cwmecu.

1.4 Meroasl MO3HAHUS B
€CTECTBO3HAHUU.

Bopa. PactBopsl. Mopckas u
IIpecHas BOJa.
buonorunyeckue )KuakocTu

MaccoBas nons
pacTBOPEHHOTO BEIIECTBA,
WJIM TIPOLIEHTHAs
KOHIIEHTpALIMs BEIIECTBA B
pacTBope

1.5 HacsiuieHable 1
TEPECHINIEHHBIE PACTBOPHI.

Pa3ngen 3.
3HakoMuMcs ¢
MHPOM
HAHOYACTHIX

MoaenupoBanue

CrpoeHue BeliecTna.
Pa3meps! yactu.
Hanougactuins:

Konnounauele CHCTEMBI:
I104Ba, IryinHa, HpI/IpOI[HI)Ie
BOJIBI, BO3AYX ,JbIM,
MUHEPAJbI, XJIE0, MOJIOKO,
Maclo, KpoBb... Kommougasie
U UCTUHHBLIC paCTBOpBI

MeTtobl 1 cpeacTsa
SMIUPHUYECKOTO
HCCIIEIOBaHM

Kak cTenenp n3MeIpUeHHOCTH
BJIMACT Ha 06H_IYIO iomaiab
COIMPHUKACAOIINXCS YaCTUIL]




HanooObeKThI 1
00YCIIOBIIEGHHOCTb X
YHHUKAQJIBHBIX CBOMCTB PE3KUM
YBEITUYECHUEM TUTOIIAH
MTOBEPXHOCTH YaCTHII

[[1icbMeHH
BINOITPOC

Paznen 4.
XuMus Ha
cTpake
3/10POBbSI.

Hon. Bo3ronka itoga. Mox us
anTeKu

«MapraH1oBKa.
IlepmaHranat xanus

IIepexucs Bogopoaa.
CBoilicTBa ¥ IPUMEHEHHE
NIEPOKCHUIa BOJOPOJA

AneTnicaauiioBas 6
KHCJIOTa. ACKOpOMHOBAS
KHUCJIOTa

«3eJIeHKa» Uiu
OpWJIITMAHTOBBIN 3€JICHBII

«MBUIO YysIECHOE

Pasnea 5.
XuMHuA DALIH

Caxap, kpaxmail, IeJUII0JI03a
— POJICTBEHHUKH TITFOKO3BI

AJIIOMUHUN: BETUKUHU U
y>KaCHBIN

yKCYCHaH KHCJIOTa

«ConeHas Halia Xu3Hb)»

Bpen autpatoB: mud umm
npasza

[l1icbMeHH
bIN
onpoc

Pazpea 6.
PabGota Han
NMPOEeKTaMH.

1. Oram BbIOOpa TEMBI,
[IOCTAHOBKH LI€JIH, 3a/1a4
UCCIICIOBAHMSL.

2. DTan BBIABMKEHUS
TUIIOTE3EL.

3. Dran miaHupoBaHUs
MYTU JOCTUKECHHUS 1IeTeit
HCCIIEI0BATEIBCKUX
(IpoeKTHBIX) paboT U BEIOOpA
HE00X0IMMOr0 8
WHCTPYMEHTAPWSL.

4. Dran npoBeJeHUs
y4e0OHOTO UCCIIeI0OBAHUS
(mpoexTHO paboThl) C
MIPOMEKYTOUHBIM KOHTPOJIEM
3a XOZIOM BBITIOJTHEHHS U
KOPPEKITNEH pe3yIbTaToB.

5. Dran opopmiieHus,
MpeIcTaBICHMs (3alIUThHI)
MPOAYKTa MPOEKTHOU pabOThI

[[1icbMeHH
BINOITPOC

HUTOI'O: 34 yacos
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1.1. Coziep>kaHUe MPOTrPaMMBblI.

Brenenmne (2 yaca)
3HaKOMCTBO YYaIllMXCS C HOBBIM Y4eOHBIM KYPCOM BO BHEYPOUHOM

Beoonoe 3anamue.

ACATCIIBHOCTH.

Mecmo xumuu 6 ecmecmeo3HaHUU. 3apO)K)IeHI/Ie XUMHHU KaK HayKH.

HpaKTquCKOﬁ KHU3HBIO YCIIOBCKA.

CBsa3p XUMHH C




IIpaxmuueckas wacmeo.

Co3nanve TO3HABAaTENbHBIX KPOCCBOPJIOB M JPYTMX HWHTEPAKTUBHBIX YHOpaKHEHUN Ha
LearningAps.org wim MyTest.

2. DKcnepuMeHTaJIbHbIe 0OCHOBBI XuMuHM ( 8 yacoB)

Bewecmea. IIpuemot odpawenus c ewgecmeamu.

W3ydeHue npaBuil TEXHUKU O€30MACHOCTH, MPEIyNpEekAAONUX U 3alpeliaouX 3HAKOB.
[lepBas nomok. [IpoTrBONOKApHBIE CPEACTBA 3ALIUTHI.

3HAKOMCTBO C BEIIECTBAMHU, BCTPEUYAOIIUMHUCS B OBITY: HOMHAS HACTOMKA, ME/lb, ATFOMUHHUH,
COJIb, MHUIIEBAs COJAQ, JIUMOHHASI KUCJIOTa, YKCYyCHas KUCJIOTa, BOJa, MEAHBIH Kymopoc. Otinuue
BEIIECTB MO (PU3MYECKUM CBOICTBAaM: arperaTHoe COCTOSIHUE, LIBET, 3alax, BKYC, PACTBOPUMOCTD.
[IpaBuia xpaHeHusi BellecTB B JIabopaTopuu. TOKCHYHOCTh BEHIECTB JUIsl JKHUBBIX OpPraHU3MOB
OTIPECIISAETCS X XUMUYECKHMH CBOMCTBAMU, HX CIIOCOOHOCTBIO BCTYIATh B XUMUYECKUE PEAKIIHH.
[IposiBieHUs TOKCHYHBIX BEUIECTB Y YEJIOBEKAa: XMMHUYECKUN OKOTI, DPa3ApakKeHHE CIU3UCTBIX
000JI0YeK, KaTap JbIXaTelIbHbIX IyTeH, aJJICprUYecKue peakldu, OCTpPhIe JIEPMATHUTHI,
KaHILIEpOTEeHHOE JEWCTBUE, MOPaKeHUs OPraHOB, BO3MOXHOCThH JIETalbHBIX HCXO70B. IIpaBuia
orOopa BeuiecTB (TBEpAbIE, MOPOIMIKOOOPA3HBIE, KUAKHE, BOJHBIE PACTBOPBI, 0cO00C BHUMAaHUE —
paboTa TOJBKO ¢ MAIBIMA 0ObEMaMH BEILIECTB).

Tecm Ha ocHOBe 3aaHui U3 OTKphITOro 6anka GUIIHN (pa3aen «MeToabl TO3HAHUS)

Ilpaguna de3onacnoii pabomust npu nposedenuu Ikcnepumenma. Texuuka nadopamopnpix
pabom.

3HAKOMCTBO C JIaOOpaTOPHBIM 00OPYJOBAaHUEM: CTEKJISTHHASA MOCy/Aa (XUMHYECKUE CTAaKaHBI,
KOJIObI, BOPOHKH, JAETUTENIbHbIE BOPOHKH, MEpHas IOCYyJa), BEChbl, IITATUBBI Ui MPOOUPOK M
puOOpPOB, HArpeBaTEIbHBIN MPUOOP-CIUPTOBKA, (hapdopoBas mocy/a (BeIIapUBATCILHBIC YAIIKH,
TUTJIM, CTYIIKH, IITATEeNN) U Jp.

bezonacnas pabora co cTekyioM, MpoOKamMH (JEMOHCTpaus PE3KU CTEKISHHBIX TPYOOK, MX
HarpeBaHus AJi1 U3MEHEHUs (OPMBI).

Ipaxmuueckas uacme.

CoOopka mpubopa ajst mosrydeHus ra3oB. [IpoBepka Ha repMETUYHOCTh. 3aKpEIUICHHE €ro Ha
mratuBe. Pucynok npubopa mpu nomoinu tpadapera.

Haczpesamenvhnvie npudopol.

CrouproBka. ['azoBasi ropenka. Ilnutka. Bopnsnas Oans. Hasnauenuwe HarpeBaTelbHBIX
pruOOpOB.

W3ydyeHne CnUpTOBKU: COCTABHbBIE YACTH U UX (PYHKIIHS.

l'oproyee TOMMMBO ISl COHUPTOBOK: STHUIIOBBIM cnupT. OCOOEHHOCTH pPEAKIUU TOPEHUS:
BbIIENICHHE Teria 1 cBeTa. Cyxoe roprouee

[IpaBuna HarpeBaHus MPOOUPOK C BOJHBIMH PacTBOpaMu (IIpeIBapHUTENbHBIN MPOTrpeB Bee
MOBEPXHOCTH, 00s3aTEeNbHBI HAKIOH MPOOUPKH, OTBEPCTHE MPOOUPKU «OT cebs», 3aKperuieHue
JepKaTesnsi MpoOUpKH).

Hcnonb3oBaHue TUTIIEH IPU MPOKAIMBAaHUU BelecTB. HazHaueHue onepanuy npoKaauBaHusl.

Ipaxmuueckas yacme.

N3yuenune miamenu. PUCYHOK IITaMeHH.

COopka mpubopa Ansi BHIMApUBAHUA CONHM (KOJBII0 HA IITAaTHB, BhIIapUBaTelIbHAs 4YalllKa,
BOJHBIN PacTBOp CONIM, CIHUPTOBKA). PucyHOK mpubopa mpu momormu Tpadapera.

Yucmoie eeuwgecmea, ocobo uucmoute eeujecmea. Ilpumecu. Cmecu. CriocoObl OUUCTKH
BEILIECTB OT MpuMecel W paszzaeneHus cmeced. PunpTpoBanue. Ileperonka. Kpucrammmzanus.
Pa3nenenuie ¢ moMonb10 MaruuTa, AeIUTeIbHON BOPOHKH

Ilpaxmuueckas yacme.

1 BapuaHT: cMech PEeYHOro NecKa U caxapa.

2 BapHaHT: CMECh PEYHOTO IeCcKa U TIOBAPSHHOW COJIH.

CocTtaBuUTh CcXeMy IOCJIEIOBATENLHOCTH omepanuii  (pacTBopeHue, (GuIbTpOBaHUE,
BbimapuBanue). CpaBHUTh U OOCYIUTH pe3yiabTaThl ABYX BapuaHToB. OOpaTuTh BHMMaHHUE Ha
CMeCh caxapa W Tecka (y HEKOTOPBIX YalllKh MOKPBUIMCh KOPHUYHEBOM Maccoil), Ha BaXKHOCThb
yCIIOBU MPOBEICHHUS SKCIIEPUMEHTA, B JAHHOM CITy4ae Ha CBOEBPEMEHHOE MPEKpallleHne HarpeBsa.

Memoobt no3nanus 6 ecmecmeo3nanuu.

Hab6nronenue. Dxcniepument. MoaenupoBaHue.

YcnoBus mpoBeneHUs HAOMIOJACHHS KaK OCHOBHOTO METOJIa MO3HAaHUS. MBICTUTENBHBIN U

peaJ'ILHLIfI SKCIICPUMCHT. yHI/IBepcaJ'ILHLIC 3HaHHUA YCJIOBCUYCCTBA Ha OCHOBEC Ha6J'IIO)IeHI/I}I.
7



du3nuecKue U XUMUYECKUE SBICHUSI.

IIpaxmuueckas wacmeo.

BbpoyHoBckoe nBMKEHHE TOJ  MHKpockornoMm. OOHapyXeHHe KHpa B  CEMEHax
noacomHeyHuka. OOHapykeHHe Kpaxmaiga B Kaprodene. OOHapyXkeHHE YIVIEKHCIOrO Ta3a B
BBIJIBIXaeMOM Bo3ayxe. JloOaBiieHre TMMOHHOM KHCIOTHI B 4ail. Oopmienue paboTsl.

HasBanue omnniTa Kak Beimonusanu Yro HaOIOHATIHA

OOpaTuTh BHUMaHUE Ha MPAKTUYECKUE 3aJlaHUsl MPOLUIbIX 3aHATHHA. AKIEHTHPOBATh, YTO
METO]1 HAOIIOACHHSI — OCHOBHOM METO/1 O3HAHMUSL.

Booa. Pacmeopvl. Mopckas u npecnas 60o0a. buonozuueckue yncuokocmu: KxpoBb, tumda,
KJIETOYHBIA COK. DKOJIOTUYECKUE TIPOOJIEMBI BOJIBI. DJIIEKTPOIPOBOTHOCTH KaK CBOWCTBO PacTBOPOB
AJIEKTPOJIUTOB (TIpaBUIa 0€30MMACHOCTH C AJICKTPOIIPUOOpAMH).

Ipaxmuueckas yacme.

Omnpenenenre ¢ MOMOIIBIO 3JEKTPOIIPOBOJHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTaKaHe
HAXOJUTCS NUCTHJUIMPOBaHHas Boaa. JlaHel Tpu pacTBOpa: pacTBOP MOBAapEHHOW COJIH, PacTBOP
caxapa, IucTiiuMpoBanHas Boga. OdopmiieHne paboThl.

HasBanue pactBopa Yro HaOIr0/1aeM (3aropaercs
JIAMIIOYKa WJIA HET)

Kak pacro3HaTe: B KakoM CTakaHe — JUCTHJJIMPOBAaHHAs BOJAA M pacTBOp caxapa. JlomKHbI
MIPEJUIOKUTH JIBa CIIOCO0A: OPraHOJIENTHYECKUI 1 BHITTApUBaHUE.

[IpoekT «M3roroBieHHe camMOAEIbLHOr0 Mpubopa Ui UCCIEIOBaHMS 3JIEKTPOIPOBOIHOCTH
pacTBOPOB»

Maccosasa 00ons pacmeopennozo eewjecmea, uiu NPOYEHMHAA KOHUECHMPAYUS 6euiecmea
6 pacmeope.

B3pemmBanue. PasnoBecsl. HaBecka. MepHas nocyza (MepHble CTaKaHbl, KOJIObI, LIUIUHAPHI).

Ipakxmuueckas yacmeo.

[TpuroroBneHre pacTBOPOB MOBAPEHHON COJIM 33JJaHHOM KOHIIEHTPALIUH.

[IpuroroBneHure MIMUIY4YEero HANUTKAa W3 IHUIIEBOM COABI, JIMMOHHOM KHUCIOTBI, caxapa |
acKOpOMHOBOM KHUCIIOTBI: KaKasi rpyIIa onpesiessieT KOJINYeCTBO BEUIECTB HA CBOE YCMOTPEHUE.
CpaBHeHHE M 00CYXXJ€HHE MPUTOTOBJIECHHBIX HAaIHUTKOB C T.3p. BKyca, (UKcalUu HaOII0JaeMbIX
3¢ dEeKTOB, PaCUETOB UJIH BHIMOIHEHUS «HA IN1a30K», SKCIEPUMEHTAIBHON KYIbTYpBI.

Hacvluennoie u nepecolujennsle pacmeopbl.

Memoouka evipawyueanus Kpucmaninoe. Monoxpucraml. Kpucrammmueckue apyssl. Uto
TaKO€ «3aTpaBKa.

JleMoHCcTpanys MEePECHIIEHHOIO PacTBOpa aleTara HaTpHsl.

Ilpakxmuueckas yacmeo.

[IpuroToBineHne HACBHILICHHBIX M IEPECBHILIEHHBIX pPAacTBOPOB. IIpuroroeneHne BOIHBIX
pacTBOPOB MEAHOIO KyINopoca, XJOopuia HaTpus, caxapo3bl A BbIPALIMBAHUS KPHUCTAJIIOB.
BeIpamuBanue KpuCTajljIoB U3 pacTBOpa KaMEHHOM COJIM M MOJMPOBAHHOM COJIM: €CTh JIM Pa3HULIA.
[ToueMy assi BBIpalIMBaHUs KPUCTAJJIOB KaMEHHAasl COJIb Jyyllle, yeM uojaupoBaHHad. [lonydenue
OKpPAILIEHHBIX KPHUCTAUIOB COJM C HCIIOJIB30BAHMEM IHIIEBBIX Kpacurenell. BslpamunBanue
KPUCTAJIJIOB METHOTO KYIIOPOCa U3 BOJIHO-CIIUPTOBBIX PACTBOPOB.

3. 3HakomuMcsi ¢ MEPpoM HaHovacTul ( 8 yacos).

Mooenuposanue. Mosenu B eCTeCTBO3HaHUHU (IJ100yC, KapThl, (U3HUECKHUE MOJIENH,
OMOJIOTMYECKHE MYJISKHI, KPUCTAUIMYECKUE pereTKH ). Moies aTOMOB U MOJIEKYJT B XUMHH.

Ipaxmuueckas yacmeo.

N3roToBneHune Mojeneit MoJIeKyl U3 OAPYUHBIX CpeacTB. PaboTa BooOpaxeHusl.

Ctpoenue BemecTa. Pazmepsl yactun. HaHoyacTHIIbI.

Ilpoexmnas 3a0aua Ne 1. Kak y3HaThb NHpUMEpHBIE pa3Mepbl BUTAMUHHOTO Jpaxe
«YHaeBUT», «PeBUTY», YITAKOBKHU KOTOPHIX PACHOI0KEHbI Y BAC HA CTOJIAX, HE OTKPBIBas OaHOUEK.

Ilpoexmnas 3a0aua Ne 2. 'Y Bac Ha cToiax HaxoJsATCS MEPHBIA LMIMHAP, KOJ0a C BOJAOH,
BECBhl PBIYAKHOTO THMa ¢ HaOOpoM pazHoBecoB. IIpemtokuTe crocoObl onpeneneHus: pa3MepoB
MOJIEKYJ BOJbI (IPAKTUUECKUN U TEOPETHUUECKU).

Bonpoc: OtHocuTcst nu MoJekysa BoApl K HaHodactuuam? Ilodemy BHpyChl Ha3bIBarOT
HaHopoOoTamu?



Konnouonvie cucmemot: nouesa, 2iuna, npupoonsvie 600bl, 6030yX OblM, MUHEPAbl, X]1€0,
MONOKO, MACN0, KPoes...Konnouonsie u ucmunnsie pacmeopwvl. OnTuyeckue CBONCTBA: «3p ekt
Tunpans», <«sBICHHE UCKpSIUXCA cloeB». KommouaHple 4YacTULBI W HMX  pa3Mephbl.
Oxcnepumenmanvran 3aoawa Ne 1. Ha cTonax: ma3epHas yKka3ka M JJa3epHbIH (OHAPUK C KPACHBIM
Jy4OM, JIBa XUMHUYECKUX CTAaKaHa: B OJHOM 3aBapeHHBIH MAKETHK 4Yas, B JIPYroM — YHUCTas BOJA.
[Iponyctute nyu nazepHoro ¢oHapuka 4yepe3 cTakaHbl. B kakoM cTakaHe, MO-BalleMy MHEHHIO,
HAXOAUTCs KoJutonHas cucteMa? Ha yueM oCHOBBIBaeTCs Ballle MpEANoNIoKeHue?

Dxcnepumenmanvras 3a0ava Ne 2. Bam Bbimansl pactBopsl anerata csunia Pb(CH3COO);
n unoauna kanua Kl, mratuB ¢ npoOupkamu, CHUpPTOBas ropenka, HIpodupkoiepx arens. B
npobupky Haneiite 2 mn pactBopa Kl (BbicoToli 2 cM) W 3aTeM mpuieiTe 2 MIJI pacTBOpa
Pb(CH3COO) . O6pasyercs »xenThiii ocagok. Harpeiite mpoOUpKy 10 pacTBOpEHHUs ocajKa. 3aTeM
OXJIAJUTE MPOOMPKY OKOJIO 2-3 MHH M TOMEIIaeM B COCYJA C XOJIOJHOW JIENSHOW Bojoi. Urto
Habmogaere? YTo MPOMCXOAUT MPH BCTPIXUBAHUN TPOOUPKU?

Wtak, BBl TONBKO YTO OOHAPYXKHIM pa3Iudhe MEXAY HWCTHHHBIMH pacTBOPaMHU H
KOJUIOMHBIMH pacTBopamu. B mocneaHux Bbl HAOMIOAANU MPOSIBICHHE ONTHYECKUX 3(P(PEKTOB:
«ddexr Tunpans» (ke 3a1. Nel) u «sIBJICHHE UCKPSIIUXCS CI0EB» (IKCIL. 3a11.Ne2).

Bonpoc: Kak noka3aTh, 4TO MbUIBHBIA pacTBOp sBiseTcs KosutouaHoi cucremoit? (Ilo
paccesHUIO CBeTa B pacTBOpE -KOHYC TuHAAMS).

UTo mpoucXoIUT €ciIu B MBUIBHBIA pacTBOpP 100aBUTH MoBapeHHyto cosb? (IIpo3paunbiii
MPEKIE PacTBOP PE3KO MYTHEET, O0pa3yroTcs KpPYMHBIE XJIOMbs). 3HAKOMCTBO C SIBICHHUSIMH
KOAryJisiuy U BBICAJTMBAHUS.

IIpoexmnas 3a0aua Ne 1.]IBa yueHHKa MPUTOTOBUIIA CMECh U3 PACTUTEIHHOIO Macia U BOJbI:
n00aBuB TOJOBUHY 4aifHOW Joxku Macia B 200 mu Bomael. OOMH W3 HUX YTBEPXKIAET, UTO
MOJIy4E€HHAsl CMECh SIBISIETCS] KOJJIOUIHBIM PAacTBOPOM, a Apyroi »to oTpuuaet. Kto mpas? Coit
OTBET WUTIOCTPUPYHTE CHUMKaMu Ha MoOmibHOM Tenedone. (IIpaBer 06a yuenuka. Bee 3aBucutr ot
0COOCHHOCTEH MpHUroToBIeHUS cMecu. Ecnu mpocTo pa3meniats Macio B Boje, TO KOHyC Tunmans
He HaOmonaerca. Eciu ske akTHBHO B30aJITHIBAaTh CMECh B TEUEHHE HEKOTOPOTO BPEMEHH, TO CMECh
MyTHEET U B TAaKOM pacTBOPE XOPOILIO BUICH KOHYC PACCESIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKOAMCIIEPCHBIEC YaCTHIIBI KallelieK Macia).

BbiBoA: KOJJIOMJHBIE PACTBOPHI MOXHO OOHApPYKUTh IO ONTHYECKOMY TecTy <« dexT
Tunpans», KOTOPBIH OOHApPYKUBAETCS, €CIM KOJUIOWAHBIE YACTHIBI HE MPEBBINAIOT JAHAINa30H
HaHOPa3MepoB.

Memoowl u cpedcmea IMRUPUUECKO20 UCCAE006AHUSL.

Ha npenpiaynmx 3aHATHAX BBl BBINOTHSUIN 3KCIIEPUMEHTANIbHBIE M TPOEKTHBIE 3a1aun. Kak
BbI [yMaeTe, KaK1e METObl UCCIIeI0OBAHUS Bbl UCTIOIb30BAIH?

1. Habmonenue. 2. Dxcniepument. 3. U3mepenue. 4. CpaBHeHue

BcnoMmHuTE 3a/1aHUS, IPOCMOTPHUTE CBOU 3aIMCH M MTPOKOMMEHTHUPYHTE UX C TOYKH 3PEHUS
HCIOJIb30BAHHBIX METOJIOB HCCIIeI0BaHUSA. UeM Bbl MOJIb30BAIUCH, YTOOBI PEIIUTh IMOCTABICHHYIO
nepej BaMu npoosiemy.

IIpoexmnas 3a0aua Ne 1. Haiinute, yeMy paBHa INIOTHOCTb aTIOMMHUEBON (DOJIBIM U MEIHOM
WIA CTAIbHOW OOJBaHKM HEMPABWIBHOW (OPMBI, KOTOpBIE JIeKaT Ha BalmuxX croiax. Wuer
oOCyKIeHHeE.

JIOJDKHBI TIPEUIOKUTH IJIaH peIleHUs] 3TOW 3ajjaud, ONpPEAETUTbh Kakue HeOoOXOAMMBI
M3MEPUTENBHBIE TPUOOPHI ISl PEUICHUS dTOH 3a/1a9H.

CpaBHUTH HaliieHHOE 3HAa4YeHHE IUIOTHOCTH ATIOMHUHMS, MEIH WM CTald CO CHPAaBOYHOU
BEJIMYMHOM.

Kak cmenens usmenvuennocmu éausem Ha 00uyi0 naouiadb CONPUKACAIOUUXCA YACMUY,
OObemMHBIE B3pBIBEI HA MYKOMOJBHOM 3aBOJIE, IPEBECHO-CTPYKEUHOM IIPEATIPHSITHH.
[Touemy
HEJIb3sI UCIOJIb30BaTh OCH3MH AJISl PO3KUTA JIPOB. BCIOMHUTD «UTO TaKO€ IUIOMIAAbY, «EIHMHHUIL

W3MEpEeHUs TIIOIATN.

Ilpoexmnas 3a0aua Ne 1. 'Y Bac Ha cTojax Haxoasrcs au00 KyOuk PyOuka, 1100 maneHbKas
ynakoBKa caxapa-padunana. Haiinure mimomans 1enoro KyOmka v oOIIyr0 IUIOmAaas 9 Maibix
KyOHKOB, U3 KOTOPBIX COCTOMT OOJIBIION KYOMK; WJIM LIEJION YMaKOBKH caxapa M OOIIyO IUIOIMIAIb
BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHUTE 3HAUE€HMs IUIOIIAIU LENOoN (QUTyphl U CyMMapHON
riomazan ee yactei? Kakyro 3aKkoHOMEpHOCTh MBI MOKEM Ha0JII01aTh?

Hanooovekmor u 00ycnogi1eHHOCmb uX YHUKAIbHBIX CE0UCME PE3KUM yeenudeHuem
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naowadu nOGEpXHOCMU Yacmuy. HAHOYACTUIBI, HAHOIJICHKH, HAHOBOJIOKHA, HaHOTPYOKH,
HAHOIIIAPHKH, IEHAPUMEPHI, [ICOTUTHI, KBAHTOBBIE TOYKH.

Ilpoexmnuas 3aoaua Ne 2. Yxo nocst umeeT niauny 12-13 mm, a gactuma maraetuta Fe304 —
20 am. YBenmuubTe ux B 1 Muwmmuapz pa3. C kakuMu 00beKTaMHU BbI TENEph OyJieTe X CpaBHUBATH?
Kakue gpusnyeckue BeTUYMHBI U3MEHSAIOTCS MTPU U3MEHEHUH JTMHEWHBIX pa3MepoB?

Ilpoexmnasn 3a0aua Ne 3. Ckonbko nucToB Oymarun A4 BoiaeT B crakaH oobemom 100 mur?

Kaxnoit rpynne BbinaHbl 1UcThl Oymaru A4 u xumudeckue crakanel o0bemom 100 mot.
Kaxxnas rpynma uier oTBET Ha 3TOT BOIIPOC.

[IpennaraeM moMoIb: COMHUTE JIUCTHI B KOMOK. CKOJBKO KOMKOB OyMaru BOILIO B OJUH
cTakaH?

Haiinure minomaab oTaensHOro iucrta A4 u miomaib NOBEPXHOCTH XUMUYECKOTO CTaKaHa.
Haiigure cymmapHyto 1omaab KOMKOB OyMaru, HaXoJsIIMXCs B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3ajach 3HAYUTENIHHO OOJbIIE IIIOMIAN TOBEPXHOCTH CTaKaHa.

Kakum o00pazoM Mbl yBEIMUMIM CYMMapHYK IUIOIIAAh MOBEPXHOCTH Oymaru?
(YmenbIeHuEeM 00beMa OJTHOTO JIUCTA)

Hanooovekmot u 00ycnogi1eHHOCmb uUX YHUKAIbHBIX CE0UCME PE3KUM yeenudeHuem
na0WA0U NOGEPXHOCMU YACMUY. HAHOYACTHUIIB, HAHOIUICHKHM, HAHOBOJIOKHA, HAHOTPYOKH,
HaHOIIAPUKH, ICHIPUMEPHI, IIEOJIUTHI, KBAHTOBBIE TOYKH.

Ilpoexmuas 3adaua Ne 4. Haiinute miiomaab CBOCH YepernHOW KOPOOKHM UM CPAaBHUTE €€ C
IUIONIA/IbI0 TIOBEPXHOCTH OOJBIINX MONYIIApUN U YepenHor KopoOku, eciu S(kopa 6.1m.) = 2500
cm? . S(q.K)=4nr2/2, rae r=C/2m.

OOspsicHenne: Oomblnas IUIOMIAAL  OOJBIIMX  TONYIIAPUN  OOBSICHACTCS  HAaIHMYHEM
MHOTOYHCIICHHBIX CKJIAJIOK.

Oxcnepumenmanvhasn 3a0aua. Ha cronax HaxoasTcs crajbHas KHOIKA, KEJIE3HbIH I'BO3.b,
KyCOUeK MEJIHOH NpPOBOJIOKHM, METHAs CKpernKa, TpaHylbl allOMMHHMS M IIMHKA, IITaTUB C
npoOupKamu, coistHas Kuciora. [lomecTuTe mpeanoKeHHble Tejla Ha THO MPOOMPOK M 100aBbTE
3aTeM COJISIHYIO KHUCJIOTY (BBICOTa CTOJIOA )KUIKOCTH IpUMeEpHO 1,5¢m).

Onumure, 4YTO BBl HAOMIOMAaeTe B KAXAOW M3 MPOOUPOK.

3HAKOMCTBO C IEKTPOXUMUYECKUM PSJIOM HAIPSLDKEHUN METAJUIOB.

HazBanue
00BeKTa

Haspanue
MeTannia, 3
KOTOpOTO  clenaH
00BEKT

Yro
HaOJIrogaeM

JleBee unm
rpaBsee
oTHOocuTenbHO Ho B
II/XUM Py

BriBOA: ¢ KMCITOTOI B3aUMOAEHCTBYIOT METAILIBL: ..........
C KUCJIOTOW HE B3aUMOJEHCTBYIOT METAIIIIBL: ........

- 3aymanue o yueOHuKy M.A. AXMeTOBa: 03HAaKOMbTECHh C TEKCTOM Ha C. 13.

- C KaKuM BbI CTOJIKHYJIUCH IPOTUBOpeureM? Menb 1 cepeOpo B HAHOCOCTOSTHUSIX CIIOCOOHBI
B3aUMOJICIICTBOBATh C KHCIIOTaMHU. YBEIWYEHHUE IUIONIAJM MOBEPXHOCTH PEArUPYIOIMIMX YaCTHI]
BIIMAET HE TOJHKO Ha CKOPOCTh peakiuu (0ObEeMHBIC B3PBIBBI), HO M HA XapaKTEp XUMHUYECKUX
CBOMCTB.

IIpoekT «B nouckax KOJJIOMIHBIX PACTBOPOBY

4, Xumus Ha CTPaxe 310poBbs (6 4acoB).

Hoo. Boszonka iiooa. Hoo uz anmexu.

IIpaxmuueckas wacmo.

N3roToBneHne Moenu MOJIEKYIbI Homa. DiaeKkTpoHHas, rpaduyeckas popmyiia Hoxa

[Tpoext «OOHapy)eHUe KpaxMania B MPOJAYKTAX MUTAHUS.

«Mapzanyoexay. Ilepmanzanam kanus. Maprasen 1 €ro CTEIIEHU OKUCIEHUS

Ipaxmuueckas yacme.

Onpe;[eneHI/Ie MacCOBOH A0JIA KUCJIOpOJa B MOJICKYJIC ICPMAHTaHaTa Kkanust.PacueT oTHOCUTENBEHOM

IJIOTHOCTH KHMCIJIOPOJIA 11O BO3YXY.

Co6opka mpubopa Asist ToTyYeHHs KUCIOPOa METOIOM BBITECHEHHSI BO3/1yXa.

DKcrepuMeHT: cOopka mpudopa Ui pa3lioKeHUs MepMaHraHara kanus. KadecTBeHHas
peaxuus Ha KUCIOPO/I.

[[BeTHBIEC peakIMK C IepMaHTaHATOM Kalus (Harp., IepMaHTaHaT Kajaus U Cyab(GUT HATpus,
Ap.)

Ilepexuce 6o0opooa. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTeneHb OKUCICHHS
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KHCJIOPOZA B MOJIEKYJIE IIEPOKCH]IA BOAOPOAA.

Peakuus paznokenus nepokcuaa Bogopoaa. Kak npoBecTu sKCIiepuMEHT.

Karanuszaropel. Oxcuny wmapranna (IV), ¢epmeHT karama3a — Karaliu3aTOpbl pEakIuu
pa3IoKeHusl.

Ipaxmuueckas yacmeo.

Oxcun mapranna (1V): Hanucats popMyiTy BeleCTBa M ONPEACIUTh CTEIIEHb OKHCICHUS.

Tpu npoOupku, B Kax10i HaXOAWUTCS HECKOJIbKO MJI alTEeYHOH Iepekucu Bojopoja. Bo
BTOPYIO U TPEThIO MPOOUPKH MMOMECTUTE COOTBETCTBEHHO okcuj Mapranna (V) (Ha koHumke
IIMATEIs) U CBEKECHATEPTHINA KapTodelb (Ha KOHYMKE IITIaTes).

Howmep Yro nobaBmin Yro Habmogaem
IPOOUPKHU

Hanucatp ypaBHeHMe peakiiuu ¢ 0003HaYEHUSIMH YCIOBUM €€ IPOTEKaHUsI.

[Ipoucxomut nm peakuuss B mnepBoil mpoOupke? Ilpennoxure mpubOp AN TOITYHYECHUS
BOZOPO/Ia IIPU PA3JIOKEHUU IIEPOKCUIA BOJOPOAA.

Auyemuncanuyunogana xuciaoma. Ackopounosasa kucinoma. KucinorHocts cpensl. pH —
MHJMKAaTOPbl CBOUMH PYKaMHU.

Ipaxmuueckas ywacme.

Onucanue ¢usnueckux cBoMcTB. IIpuroroBieHne pacTBOpoB ALETUICAUIMIIWIOBON H
acKopOMHOBOM KucioT. JleficTBre HHAMKATOPOB ((heHoadTaenHa, JaKMyca U METHIIOpaH’Ka) Ha UX
PacTBOPBL

VHIUKATOPBI AneruncanuuuioBas AckopOHHOBas KMCIIOTa
KHCJIOTa

OdenondranienH

Jlakmyc

METHIIOPAHK

[TpurorosneHue oTBapa KpacHo# kanmycTsl. HaOmroeHne n3MeHeHHs [BeTa 0TBapa B pa3HbIX
pactBopax (yKCycHas, JTUMOHHasI, aCKOPOWHOBAsE KUCIIOTHI, IOBAPEHHAS COJIb, TA3UPOBAHHAS BOJA,
HAIIATBIPHBIM CIIUPT, MHIIEBAs COJIA, PACTBOP MbLIa U CTUPAILHOTO MOPOIIIKA).

B3anmoneiictBre ackopOMHOBOH KHCIOTHI ¢ HomoM. Bompoc: anmsi Kakux [ened MOXKHO
WCIIOJIB30BATh ATy PeaKInio? (st OOHAPYKEHUS aCKOPOMHOBOM KUCIOTHI B IPOYKTaX MUTAHMUS ).

1 pearent 2 peareHT Uto nabmromaeM mnpu uUX
aCKOpOMHOBAs KUCIIOTA Hon B3aMMO/ICHCTBUHI

dusznueckue duznyeckue
CBOICTBA: CBOMCTBA: .........

«3enenkay uau Opunruanmoswvlit 3enenvltii. 1[BeT MOpPOMKOOOPa3HOTO OPUIITMAHTOBOTO
3eneHoro. [IpakTuueckoe 3HaUCHHUE U TTOTyYCHUE.

Ilpakmuueckas uacme.

®dusnuecKkue CBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO

Kak mokazare moanuHHOCTH OpWIUIMAaHTOBOTO 3eneHoro. [IpoBeneHue mocienoBaTENbHBIX
peakiuii B OAHON MNpoOupKEe ¢ OPWITHAHTOBBIM 3€lIEHBIM: BHadalle B MPOOUPKY J00aBUTH
KOHIICHTPUPOBAHHOM COJISTHON KHUCIIOTHI, a 3aTeM pactBopa meiaoun NaOH. Odopmienue padboThl
M0 CBOEMY YCMOTpPEHHIO. 3areM OOCYIuTh: Kak 3a(UKCHpPOBAIM PE3YIbTAThl JKCIEPUMEHTA
(M3MEHEHME 1BETA, BHIMAICHUE OCA/IKA).

[Tpoekt «MOXHO U MCHOIB30BaTh OPUILTMAHTOBBIN 3€JCHBIH KaK MHIUKATOP KHUCIOTHOCTH
cpenb» «Mbuino yuydecnoey: X03IMCTBEHHOE U TYaJIETHOE, KHUJIKOE U TBEPAOE.

Ilpakmuueckas uacme.

[elicTBue nakmMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBLHOIO MOPOIIKA

(ToKa3aTenbCTBO MIETOYHOTO XapaKTepa MOIIIUX CPEACTB). M3ydueHne STHKETOK TBEPAOTO U
KUJKOTO MblIa (pa3inuMe B XHMMHYECKOM cocTaBe). PacTBopeHHe MbUla B KECTKOW U
JTUCTUIUTUPOBAaHHOM Boje. Dddext Tunmans.

[Ipoekt «MpbL1OBapeHHE»

5. Xumust numm (5 4acos).

Caxap, Kpaxman, yennrono3a — pOOCMEEeHHUKU 2II0KO03bl.
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Uro Takoe nauaber. [MukeMuUUecKuil WHAEKC NPOIYKTOB IHUTAHHS. XuMHYECKUE
MO/CJIACTUTENU U UX KOBApPCTBO.

IIpakxmuueckas yacme.

Ornpezenenne MPOAyKTOB C BEICOKUM TTTUKEMHUYECKUM UHIEKCOM (padoTa ¢ Tabmuiei).

OrnpenernsieM MoICTaCTUTENH: acapTaM, copourT .... (Pabora ¢ aTukeTkamu.

OmnbIT: B3auMo IeiicTBHE ITIOKO3bI ¢ THaApokcuaoM meau (11), CBeKenpHUroTOBICHHBIM.

HccnenoBanne M3MEHEHHsI COAEpXaHHS TIIIOKO3bl B KpPOBU Mocje  cOajlaHCHPOBAHHOTO
o0eza u mocie ynorpediaeHus gpactdyaa: KUPUEIIKOB,YUIICOB, CIAKUX Fra3UPOBAHHBIX HAIIUTKOB.

Anwomunuit: eenukuii u yrcacusiil. I[louemy He ciaeayeT Moiab30BaATHCS ATIOMUHUEBOU
nocynoi? Conepauk kanpiusi. Octeonopos. Meramuibl KOHCEpBHON OaHKHU.

Ilpakmuyeckas paboma.

CpoiicTBa aqrOMUHUS U 00JACTH MPUMEHEHUs aJIOMUHUS HA OCHOBAaHUHU €r0 CBOWCTB
(moBTopenue). CocTaBUTh TAOIMUILY, KJIACTEP UIIH CXEMY.

[IpoBeneHne XUMUYECKUX peaKLUi, XapaKTepU3yIoIux aMmpoTepHble CBOWCTBA COSAMHEHUI
QATIOMUHHUSL.

Omnpit 1. AnroMuHU U COJIsIHAs KUCIIOTA.

Omnpit 2. Xn0pua adtOMUHUS U TUAPOKCU HATPUS

OmnebiT 3. ['MApOKCH ANFOMUHUSA U COJISTHAs! KUCIIOTA

Omnpit 4. ['upokcu 1 aIFOMUHMS U TUIPOKCU]] HATPHS

Haszpanue Uro Habmogaem YpaBHEHNE XUMUUECKON PEaKIUU
OnbITa
BeiBOA: .............
[Ipoexkt «Ee BenmnuecTBO — KOHCEpBHas OaHKa: OKCICPUMEHTAILHOE ONpeaeiieHue
METAJLIIOBY.

Ykcycnaa kucnoma. CTonoBbli yKCyc, YKCyCHasi 9CCEHLUS, JIe[sHas YKCyCHas KHCIIOTa: B
yeMm pasHuna. CBOMCTBa yKCYCHOM KHCJIOTBHI U €€ NnpumMeHeHue. PU3H0I0ruuecKoe BO3IEHCTBHE
KHUCJIOTBI.

IIpakmuueckas paboma.

CocraBieHre TMOHATHHHOW CXEMBI: «4TO s 3HAI0 00 YKCYCHOM KHCIOTe» (MHIWBUAYAIBHO,
1100 B rpymIe).

Pacuer KOHLIEHTpalMK KUCTIOTHI IPU €€ pa30aBIeHUH.

KuCII0THOCTE pacTBOPOB NMUILEBON COBI M YKCYCHOM KHCIIOTBHI.

["amreHne NMUIEBOM COJbI YKCYCHOM KACIOTOW: IPU3HAKK XUMHYECKOU

peakiuu (BBIIAETICHHE Ta3a, pe3Koe yBelIMYeHHe o0beMa peakUMOHHOW cmecu). IToBTOpUTH
peakuuio TramieHus coAbl C HCIOJIb30BaHUMEM HHAMKATOpa (Hamp., OTBapa KpacHOKOYAaHHOM
Karyctsl). [t yero HeoOX0MMO ObLTIO MPUMEHEHUE HHAUKATOpa?

OOpaTtuTh BHUMAaHUE, YTO BBIACICHHE I'a3a YaCTO COMPOBOXKIAECTCSA
yBeJIU4YEeHHEM 00beMa peakllnOHHOM cMecu. Kakue Mepbl IpeocTOpOKHOCTH
HY>KHO COOJIIO/IaTh MPH MPOBEIECHUU TAKUX PEAKIIHIL?

«Conenaa nawa dcu3np» (IOBapeHHasl COJb, MOTAIl, [NIyramMaT HATPHI... ......TJayOepoBa
COJIb, MEJTHBIN KYTOpOC...... )

IInmesas coma, NUTbEBasA COAA, KAJIBLUHUPOBAHHAS COJA, KAYCTUYECKas COAA: OJUHAKOBBIC
WJIM pa3Hble BemecTBa. KauyeCcTBEHHbBIE PEaKIIUN B XUMUMU.

IIpakmuueckas paboma

Omnpenenurts: Kakoe M3 BEUIECTB (MHILEBAs COJA, KAYCTHYECKas COJa, KaJbLMHUPOBAaHHAs
COJ1a) SIBJIAFOTCSI COJISIMM YTOJIBHON KHCIIOTBHI.

OmnsbiT 1. JlelicTBUE HHAUKATOPAMH.

OmneiT 2. JleiicTBUE HA paCTBOPHI MUIIEBOM M KAYCTHYECKON COBI YKCYCHOM KUCIIOTBI

HasBanue omnnita Yrto HaOIIOgaEM BriBon

BeiBOZ: ..........
[TpoBeneHNE OIBITOB MOATBEPXKIAACT, YTO IHINEBAs COJA, KAIBIIMHUPOBAHHAS COJa — ITO
cosv ¢1aboi yroJIbHOW KUCIIOTHI, @ KAyCTUYECKasi CoJla — PAaCTBOPUMOE OCHOBAHHE.
OOGcynuTh, KaK JOKa3aTh OMBITHBIM ITyTE€M, YTO MMHIIEBAs COJIA SIBISETCS KUCIION COJIBIO.
Bpeo numpamoe: mu¢h unu npaeoa. llonp3a HUTpPATOB: BaXKHEHIIME MHUHEPATbHbIE
yaoOpeHusi Kak HMCTOYHUK a3zoTa. KpyroBopoT a3zora. I[louemy BeHepuHa MyXOJOBKa IO€IAET
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HACEKOMBIX (TaK OHA BOCIIOJHSET HEJOCTAaTOK a30Ta B OOJIOTHCTHIX MecTax). Hurparel B kauecTBe
MUIIEBBIX KOHCEPBAaHTOB. Kakue mpeBpaIieHus MPOUCXOIAT ¢ HUTpAaTaMH B OPraHU3ME YeJIOBEKa.
A30T U €ro CTENEHNU OKUCIIEHHSI.

IIpaxmuueckas yacme.
OnpeneneHrie MacCOBOM J0JM a30Ta B KAJIMIHON, HATPHUEBOM M AMMOHUWHOW CEIUTpE.

BBIBOI[Z KaKoe 13 HUX Ooee OEHHOC a30THOC yz[o6peHI/Ie.

[TpoexT «BiusHre a30THBIX YI0OPEHUH HA POCT CAKEHIIEB (haCcOITH».

6. PaGora Haj npoexktamu — (8 yacos).

Dran BEIOOpa TEMBI, TIOCTAHOBKH II€JIH, 3a]1a4 UCCIICIOBAHUS .

DTan BBIIBIKCHUS THIIOTE3BI.

OTan MIaHuPOBaHUS IYTH JOCTIKEHUS LIeJIel NCCIeIoBaTeIbCKUX (IIPOEKTHBIX) paboT u

BbIOOpA HEOOXOIUMOTO HHCTPYMEHTAPU.

Otan npoBeneHus: y4eOHOTro MCCle0BaHMs (TIPOEKTHONW paboThI) C MPOMEKYTOUYHBIM

KOHTPOJIEM 3a XOJOM BBIIIOJTHCHUA U KOppCKHHefI PE3YIBTATOB.

Oran oQopMIICHHS, IPEACTABICHHUS (3aLIUTHI) IPOIYKTa MPOSKTHON paboThI

1.2. OxkupaemMble pe3yJbTaThI.

IIpenmMeTHbIMHU pe3yJbTaTaMHU U3yUEHUS IIPEIMETA ABISIOTCS CIEAYIOINE YMEHHUS:

- OCO3HAHME POJIM BEILECTB;

- OIPEIENATH POJIb PA3INYHBIX BELIECTB B IPUPOJE U TEXHUKE;

- 00BSACHATD POJIb BELIECTB B X KPYrOBOPOTE;

- paCCMOTPEHHE XUMHUYECKUX ITPOLIECCOB;

- HCIIOJIB30BATh 3HAHUS XUMHUH ITPH COOITIOICHUH TIPABUIT UCTIONB30BAHUS OBITOBBIX XUMUYECKUX
[IpenapaTos;

— pa3auyaTh ONACHBIE U OE30M1aCHbIE BELECTBA;

- IPUBOJIUTH IPUMEPBI XUMUYECKUX ITPOLIECCOB B IPUPOJIE;

- HaXOJUTh YEPThl, CBUJICTEILCTBYIOIINE 00 OOLIMX MPU3HAKAX XUMUYECKUX POLIECCOB U UX
pasIUYHX;

- MCII0JIb30BAHUE XUMUYECKUX 3HAHUN B OBITY;

- OOBSCHSTH 3HAUEHUE BEIIECTB B )KU3HU U XO34HCTBE YEJIOBEKa;

- 00BSACHATH MUP C TOUKHU 3PEHUSI XUMUH;

- (hopMupoBaTh NpeACTaBICHUS O OyaAyIeM MpodecCHOHaTbHOM BhIOOpE.

- MeranpeaMeTHBIMM pe3y/ibTaTaMU U3Y4YEHHUS Kypca sBIsieTCs GOPMUPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX neiictuii (Y'Y I).

- aHaJIM3UpPOBaTh, CPABHUBATH, KJIacCU(PUIIMPOBATh U 000011aTh (haKTHI U ABJICHUS. BIABIATH
IIPUYMHBI U CIIEJCTBUS IPOCTBIX SIBICHUN.

- OCYILIECTBISATH CPAaBHEHUE, KJIACCU(PUKALINIO, CAMOCTOSITENILHO BEIOMpPAas OCHOBAHUS U
KpUTEPUH JUIsl YKa3aHHBIX JIOTHUECKUX OIlepaluii;

- CTPOUTB JIOTHYECKOE PACCYXKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUYUHHO-CIIECTBEHHBIX
CBSI3EH.

- CO3/1aBaTh CXEMaTHUECKHE MOJIENH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa.
- COCTaBJIATh TE€3MCHI, PA3JIMYHbIE BUBI IIJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).

npeoOpa3oBbIBaTh HH(GOPMALIHIO U3 OJHOTO BUJA B APYro (TabyuIly B TEKCT U IIp.).

YMETh OIPE/ENATh BO3MOXHBIE HCTOYHUKHM HEOOXOJMMBIX CBEICHUH, IMPOU3BOAUTH IIOUCK
UH(}OPMALUH, AHATM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

JIN4YHOCTHBIE Pe3yJIbTAThI:

- OCO3HABAaTh €IMHCTBO U LEIOCTHOCTh OKPYXKAIOIIEr0 MUPa, BO3MOXKHOCTH €T0 IT03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JOCTHKEHUH HayKU;

- TIOCTETNEHHO BBICTPaUBaTh COOCTBEHHOE L[EIOCTHOE MHUPOBO33PEHHUE: 0OCO3HABATh MOTPEOHOCTh
U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE€ U B PAMKAX CAMOCTOSITEILHOU JEATEIbHOCTU
BHE IIKOJIBI;

- OLICHUBATh KU3HEHHBIE CUTYAIlUU C TOYKU 3peHUs 0e30macHoro o0pasa *HU3HU U COXPaHEHHS
310pPOBbS;

- OLIEHUBATh DKOJIOTUYECKHUM PUCK B3aUMOOTHOIIEHUN YEJIOBEKA U IIPUPOJIBI.
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- (hopMupoOBaTH FKOIOTUYECKOE MBIIIJICHHE: YMEHHE OIICHUBATh CBOIO JAEATEIBHOCTD U MOCTYIIKU
APYruX JIOAEH C TOYKM 3pEHHS COXPAHEHHS OKPYKAIOIIEH Cpeapl - rapaHTa XH3HH H
Onaromnosnydus oieil Ha 3emIe.

- CTPOUTH JOTUYECKUE PACCYXKICHHS, BKIIOYAIONINE YCTAHOBICHNE IPHYNHHO-CIIEICTBEHHBIX
CBSI3EH.

- OOBSACHATH SIBICHHUS, ITPOIIECCHI, CBSI3U U OTHOIICHUS, BBIABIISIEMBIC B X0/1€ HCCIICIOBAHNUS.

1.3. ®opMbI KOHTpPOJIS.

B Teuenmne roga Hambosee pacnpocTpaHeHHON (HOpMO KOHTPOJS sBJsieTcss HaOMIoeHue, JaHHAs
(dopMa KOHTPOJISI TO3BOJISET AUATHOCTUPOBATh YPOBEHb C(HOPMUPOBAHHOCTH ITHYECKUX UYYBCTB,
JNO0OPOXKENATENbHOCTH, IOHUMAaHUS, CONIEPEKNBAHNS YyBCTBAM JIPYIUX JIFOEH.

[TpoBepka ypoBHsI TEOPETUUECKHUX 3HAHUI OCYLIECTBISIETCS B POpME MUCHMEHHOTO OIPOCa.

dopma UTOrOBOr0 KOHTPOIS —MHCHMEHHBIH ONPOC, ONpPEAEIsSeT YPOBEHb C(HOPMHPOBAHHOCTH
TEOPETUYECKHUX 3HAHUI U MPAKTHYCCKUX YMEHHH.

BrisiBieHre ypOBHSI OCBOCHHUS JIOTIOJHHUTENBHOW 00IIe00pa3oBaTeIbHON 00Iepa3BUBatOIei
HOpOrpaMMbl HPOUCXOJMUT MYTEM IIOJCYeTa OOIIero KOJWYecTBa OaIOB MO KaXIOH (opme
KOHTPOJISL M TIOZICYETa CPETHET0 apu(hMETHIECKOTO.

KOHTpOJ’[b JIMIHOCTHBIX pE3yJIbTaTOB.

dopma KOHTPOJISt —HAOII0IEHUE.

O6HII/IG KPUTCPUH OUCHKH JIMYHOCTHBIX PE3YJIbTATOB:
- OCO3HABaTh €MHCTBO U ICIOCTHOCTh OKPYXKAIOMIETO MHUPa, BO3MOYKHOCTH €r0 T03HABAEMOCTH
u O6’I)$ICHI/IMOCTI/I Ha OCHOBC I[OCTI/I)KGHI/II\/JI HAayKH,
- MIOCTETIEHHO BBICTPaWBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH
U TOTOBHOCTh K caM000pa30BaHUIO, B TOM YHUCIIE U B paMKaX CaMOCTOSITENIbHON AESTeTbHOCTU
BHC IIIKOJIBI,
- OLICHUBATh KU3HEHHBIE CUTYAIMH C TOUKH 3peHUs 0€3011acCHOT0 00pasa KU3HU U COXPaHEHUS
3J10pPOBbBS;
- OLICHUBATh SKOJIOTHUECKUN PUCK B3aUMOOTHOIIIEHHUH YeI0BeKa U MPUPO/IBL.
- popMHUPOBATH IKOIOTUYECKOE MBIIIJICHHE: YMEHUE OLIEHUBAThH CBOIO IEITEIbHOCTD U TTOCTYIKU
JIpYTUX JIOAEeH C TOYKM 3PEHHs] COXpPAaHEHHS OKpYKalolled cpedpl - rapaHta KH3HU U
OJyiaromoJrydust JIt0Iei Ha 3eMIie.
- CTPOUTH JIOTHUECKUE PACCYKIEHUS, BKIIOUYAIOIINE YCTAHOBICHUE MPUIMHHO-CIIEICTBEHHBIX
CBSI3EH.
- OOBSCHSATH SIBJICHUS, IPOIECCHI, CBSI3U M OTHOIICHHUS, BBISIBIISIEMbIE B X0/1€ UCCIICIOBAHMSI.

Kpurepun oneHku.

2-COOTBETCTBYET KPUTEPHUIO, | -COOTBETCTBYET YacTUYHO, 0-HE COOTBETCTBYET.
YPpOoBHU OCBOEHHMS IPOIPAMMBI :

«B»- BeICOKHI — 0T 1,76-2 6aiios,

«C»-cpennuit - ot 1-1,75,

«H»-um3knii - ot 0-0,99 6auios

KOHTpO.HL MCTAIIPECAMCTHBIX PE3YJIbTATOB!:

dopMa KOHTPOJIA : 3alIUTA UHANBUIYAIbHBIX IPOEKTOB.

OO01re KpUTepuu OLEHKU JTUYHOCTHBIX PE3yIbTaTOB:
- aHaJIM3UpPOBATh, CPABHUBATH, KIACCH(PUIIMPOBATH U 00001aTh (haKTHI U SIBICHUS. BBIABIATH
MPUYUHBI U CIEICTBUS MPOCTHIX SIBJICHUI.
- OCYIIECTBISITH CPaBHEHUE, KJIAaCCU(DHUKAIINIO, CAMOCTOSTEITLHO BHIOMpAsi OCHOBAHUS U
KPUTEPUH JUIsl YKa3aHHBIX JIOTHUECKUX ONEpalIHii;
- CTPOUTH JIOTUUECKOE PacCyKJIEHUE, BKIIIOUAIOIIEEe YCTAHOBIECHUE TPUUUHHO-CIIEACTBEHHBIX
CBSI3CH.
- CO3/71aBaTh CXEMATHUYECKHUE MOJIEIH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
- COCTaBJISATh TE3UCHI, PA3JIMYHbIE BUABI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
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- MpeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJTHOTO BUJIA B APYTroi (TaOJIHITy B TEKCT U TIP.).

YMETh OINPEJEIIATh BO3MOKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHHH, TPOU3BOIUTH MOUCK
nHpOpMaIINY, aHATU3UPOBAThH U OLICHUBATh €€ JOCTOBEPHOCTb.

Kpurepun oueHnBanus:

2-COOTBETCTBYET KPUTEPHUIO,

1-cooTBETCTBYET 4YacCTUYHO,

0-He COOTBETCTBYET.

Y pOBHHM OCBOEHMSI ITPOrPaMMBI:

«B»-BbIcOKHIA ypoBeHb — OT 1,76-2 6, «C»- cpeanuii ypoBeHnb-ot 1-1,75 6, «H»-HuU3KHI ypoBeHb —

ot 0-0,99 6.

KoHTpoJIb IpeIMeTHBIX Pe3yJbTaTOB.
ITpoMesKyTOUHBINM KOHTPOJIb TEOPETHYECKHX 3HaHu ( 1 MOIyroaue),4epe3 TeCTOBbIE 3aaHus.
dopmMa KOHTPOJISI — TUCBMEHHBIN OIPOC.
Kpurepuu oniennBanus : 2-npaBuibHO,0- HEIPABUIBHO.
YPpOBHU OCBOCHHSI TIPOTPAMMBI:
«B»-BbIcOKMit- OT 1,76-20, «C» - cpequuii — ot 1-1,75 6, «H»- Huzkuii- ot 0 -0,99 6.

HToroBblii KOHTPOJIb 3HAHMH.

CDopMa KOHTPOJIsA- BBIIIOJIHCHUC IIPOCKTOB, 3allTa ITPOCKTOB.

1.4. KanenmapHsblii yaeOHBIN rpaduk.

[onyroaune Mecsi Henens oObyuenns T'ox o6yuenus (1 rox)

1 mosxyronue CeHTs0pD 1 y

2 y

3 y

4 y

OxkTs0pB 1 y

2 y

3 y

4 y

Hos6ps 1 y

2 y

3 y

4 y

Jlexabpb 1 y

2 y

3 y

4 Vv, ITA

S y

2 mosyronue SlHBapn 1 I

2 y

3 v

v

v

Deppanb 1 v

2 v

3 y

4 v

Maprt 1 Y
2
3

4 y

5 v

y

Anpeinb 1 Y

2 v

3 v

4 v

=
ol



Mait

ENEAIRNIES
<

B nepruo OCCHHUX, 3SUMHUX U BECCHHUX KaHUKYJI 3aHATUA ITPOBOAATCA 11O paCIUCaHUIO.

3.Metoauueckoe o0ecriedeHUe MPOrpaMMBl.

ObecrieueHre MPOrpaMMbl METOIMYSCKUMU BHIAMU TPOAYKIIUN: METOUYECKAsl Marka ¢
3aJIaHHASIMHU, TECTAMH.

Pexomenaamnum mo mpoBeACHUIO TaOOPATOPHBIX M MPAKTHYECKUX padOT, IO TOCTAHOBKE
AKCIICPUMEHTOB U OTIBITOB.

HNHCcTpyKIIMy 110 0XpaHe Tpyaa.

JIugaKkTHYeCKH W JICKIMOHHBIA MaTepuan: METOAUKH TIPOBEIACHUS NPAKTHYECKUX H
71a00paTOPHBIX pabOT, TEMATHKA ITPOCKTOB.

TecTbl O MPOMEKYTOUHOM U UTOTOBOM aTTECTALIUH.

4.Y cioBUS pean3aluy IporpaMmsl.

4.1.MaTepua/IbHO-TEXHHUYECKOE OCHAl[eHHE.
Jlist peayin3anuu nporpaMmmbl HEOOXO0IUMO

MaTepHaIbHO-TEXHIUECKOE OCHAIIICHHE
-KaOWHET XMMHUH, 000PYTOBAHHBINM TAPTAMH U CTYJIbSIMH,
-HarJIs,AHO-IEMOHCTPAIIIOHHBIN MaTepUal,
-pabouue TeTpajy,
-nabopaTtopHoe 000pyI0BaHUE.
- poBas 1adopaTopus

4.2 . UHdopMalLiMoHHOE obecreyeHue.

Jliig peanu3anuy 1aHHOM MPOrpaMMbl HE0OX0IMMO HH(POPMAIIMOHHOE 00ecIeYeHNE:
- TOYKa Joctyna K cetu MHTepHer,

-(pnem-HaKoMuTEND,

-KOMIIBIOTED.

-1evyaTHble U3JaHUS.

CIUCOK IUTepaTyphl.
Cnncok OCHOBHOI JIUTEPATYPBbI:
Xumuueckas >anuknonenus. T 1. M., 1988 r.
Kyxymkun FO.H. «Xumus Bokpyr Hac», M. Beicmas mixomna, 2018 r..
B.U. Ky3nenoB «XuMus Ha TOpOTe HOBOTO ThICSUYEIIETHS», «XUMUs B 1mkoie» Ne 1, 2017.
AM. IOaun u npyrue. «Xumus 15 Bacy. M. «Xumnsn2002.

arwNdE

Cnucoxk JMTeparypbl Al YUYMTEJIs:

1.  O.C.Tab6puensn, I'.I'. JIpicoBa «HacTonpHast kaura yautens xumuny». , poda, 2017.

2. Anuk6epona JI.1O. 3anumarensuas xumust. Kaura s ygamuxcsi, yautesei u poauteneid. M.:
ACT-ITIPECC, 2017,

3. K.A. MakapoB «Xumus u 310poBbe». M. «lIpocBemenne».2005.

4.  1O.H. KopotsimeBa «XUMHUYECKHE CaIOHBI KPAacOTh». «XuMus B mkose». Ne 1. 2005T.

5.  Ckypuxun U.M., Heuaer A.Il. Bce o mumie ¢ Touku 3penus xumuka. Crpas. u3ganue. M.:
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