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1. IlosicHUTEILHAA 3AIIUCKA
PabGouass mporpamma nsnektuBHOro Kypca «Mup xumum» s 8 kiacca

COCTaBJICHAa HAa OCHOBC JOKYMCHTOB:

1. @3 «O06 obpazoBanuu B PO» o1 29.12.2012 No273-03 Cr.28

2. denepanbHOro 00pa3oBaTENBHOIO CTaHAApPTa OCHOBHOI'O OOILEro
o0OpazoBaHUsI

3. VYyebnoe nocodbue Brnacosa W.I'. BBeieHue B ecTeCTBEHHO-HAYYHBIE

npeameTsl. MeTonuueckoe nocodue. - M.: JIpoda,2014r.

Ieanb: pa3BuTHE TUIHOCTH PeOCHKA, (HOPMHUPYS U MOJACPKUBAS HHTEPEC K
XHMWH, paCITUPCHHUE 3HAHUH yJalTuXcsl O MPUMEHEHUHN BEIIECTB B IOBCETHEBHOM
’KU3HU, pa3BUTUE MCCIICIOBATEIIHCKOTO MOX0/a K U3YUCHHUIO OKPYKAIOIIETO MUPa
¥ YMCHHUS PUMEHSATHh CBOW 3HAHMSI HA MPAKTHKE.

3agaum

O0pasoBaTenbHbIE

* dopMupoBaHKE IEPBUYHBIC MPEICTABICHUS O TOHATUSIX: TEJIO, BEIIECTBO,
MOJIEKYJIa, aTOM, XUMUYECKUU 2JIEMEHT.

* 3HaKOMCTBO C MpocTeimiel Kinaccudukanue BemecTs (Mo arperaTHOMy
COCTOSIHUIO, 110 COCTaBY), C ONMHUCaHUEM (PU3NIECKUX CBOMCTB 3HAKOMBIX BEIIIECTB,
¢ (U3UYECKUMU SBJIICHUSIMU U XUMUYECKUMU PEAKIUSIMHU.

» GopmMupoBaHUE MPAKTUISCKUX YMEHHUM M HAaBBIKOB, YMCHHS HAOIIOIATh U
OOBSCHATh XUMHUYECKHE SBJICHUS, TMPOHWCXOJAIINEC B TpUPOJE, OBITY,
JEMOHCTPUPYEMbIC YUYHTEJIEM; yMEHHE paboTaTh C BEIIECTBAMH, BBITIOIHATH
HECJIO)KHBIC XUMHUUECKHE OMBITHI, COOII0IaTh MTpaBHUia TEXHUKH 0€301IaCHOCTH;

* Paciupenue NpeacTaBlICHUM ydalluxXcsi O BAKHEWUINMX BEIIECTBAX, HX
CBOMCTBAX, POJIM B IPUPOJE U )KU3HU YEIOBEKA.

* @OpMHUPOBAHUE JJOTUYHOU CBSI3U XUMHU C IPYTUMHU HAyYKaMHU.

* dopMupoBaHKE HABBIKOB CAMOCTOSITEIBHOTO MPUOOPETEHUs] 3HAHUU U
NPUMEHEHHUE UX B HECTAHAAPTHBIX CUTYaIIUSIX.

PaszBuBaromiue

* Pa3zBuTHie = MO3HABaTENBHOIO  HMHTEpPECAa M HMHTEJUIEKTYaJbHBIX
CHOCOOHOCTEM B ITpoliecce MPOBEACHUS XUMHYECKOTO 3KCIIEPUMEHTA.

* PazBuTHE CaMOCTOSITENIBHOCTH MPUOOPETEHUS 3HAHUW B COOTBETCTBUU C
BO3HUKAIONIUMHU KU3HCHHBIMH TIOTPEOHOCTSIMHU, Y4eOHO-KOMMYHHKATHBHBIX
YMEHUM, HABBIKOB CAMOCTOSATEIIbHOM PaOOTHI.

* Pacinpenne kpyroszopa y4auiuxcs C NPUBJICYEHHEM JOTOJIHUTEIBHBIX
HMCTOYHUKOB MH(pOpMAIUK.

* PazBuTHe yMeHHMs aHaIU3UPOBATH HHGOPMAIMIO, BBIICISATH TIJIABHOE,
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MHTEPECHOE.
* Pa3Butre yMeHUs IPOEKTUPOBAHUS CBOEU NEATEIBbHOCTH.
* PazButiHe JIOTHYECKOTO MBIIIJICHUS, BHUMAHMUS.
» Co3iaHue yCIOBUH ISl pa3BUTHS yCTOMUYMBOTO MHTEPECA K XUMUMU.
* Pa3BuTHe TBOpUECKHX CIOCOOHOCTEN ydaluxcs.
* Pa3BuTrEe KOMMYHUKAaTUBHBIX YMEHUI paboTaTh B Mapax U rpyImie.
BocnurarenbHbie

* Bocnutanve mMOHMMAaHUS HEOOXOAMMOCTH OEpPEKHOrO0 OTHOIICHUS K
PUPOHBIM OOTAaTCTBAM.

* Bocniutanue ymeHust CirymiaTh TOBapHUIIEH.

* Bocnutanve HaBBIKOB JKOJOTHMYECKOW KYJIBTYpPhI, OTBETCTBEHHOIO
OTHOIIICHHUSI K JIFOJISIM U K TIPUPO/IE.

» opmMupoBaHUE HABBIKOB BEXKJIMBOTO TTOBEACHHUSI.

* Bocnutanue g00pokenaTeNIbHOCTH W KOHTAKTHOCTH B OTHOILICHHUH
CBEPCTHUKOB.

* Bocriutanue ajjekBaTHONW CaMOOLIEHKH.

* Bocriutanue nmoTpeGHOCTH B CAMOJBUKEHUH U CAMOPA3BUTHH.

* Bocriutanue caMmoIMCHUITITUHBI, YMEHUSI OPTaHU30BATh CE0sI U CBOE BPEMHL.

* DopMHpOBaHNE HPABCTBEHHOTO OTHOIIEHHE K OKpYXKAIOIIEMYy MUY,
YyBCTBa CONPUYACTHOCTHU K €T0 SIBJICHUSIM.

* Bocriutanue TpymomoOusi, ymeHuss paboTath B KOJUICKTHBE U
CaMOCTOSITENIHHO.

* Bocriutanue Bonm, xapakrepa.

* Bocriutanue GepekHOTO OTHOIIEHUS K OKPYXKAIOIeh cpeie.

Cpoku peaju3ainum NporpaMmbl

[Tporpamma paccuntana Ha 1 roma oOydenwus (1 yaeOHBIN Yac B HECIIO) —
34 gaca B ro.

B pamkax mporpaMMbl BHEYpPOUYHOM I€ITETLHOCTH CO3AAIOTCS YCIOBUS IS
caMopeanu3alii ¥ CaMOPa3BUTHS KAk I0ro peOeHKa Ha OCHOBE €T0 BO3MOXKHOCTEH
BO BHE yUeOHOU JeATEIHHOCTH.

Conepxanue yue0HOro Kypca

Beenenue (6 1).

[Ipupona xuBast u HexkuBas. ABIeHUS MPUPOBL. YETOBEK — 4aCTh MPUPOIBI.
Bnusnue wyenoseka Ha mpupony. HeoOxonumocTs H3ydeHHS NOPUPOABI U
OepeXHOro OTHOLIEHUS K Hel. OXpaHa MpUpoOIbl.

Tena u BemectBa. Uto m3yuaer xumus. KpaTkuil O4epK MCTOPUM XUMUHU.
Anxumusa. HayyHble METOJIbI U3y4YEHUs MPUPOJbI: HAOIIOJEHUE, OMNBIT, TEOPUS.
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XuMHs BYEpa, CETOHs, 3aBTpa.

TexHuka 0e30MacHOCTH B KaOMHETE XMMHMH. 3HAaKOMCTBO C MPOCTEUILINM
XUMHUYECKUM 000pYI0BaHUEM.

Jlemoncmpayus. Y TUBUTEIIbHBIE OIIBITHI.

Jlabopamopnas paboma. 3HAKOMCTBO ¢ 000PYIOBAaHUEM JIJISI TPAKTUUECKUX
1 1a00paTOpHBIX PadoT.

Tena u Bemiectna (12 4aco)

XapakTepucTuku Tea U BemiectB (dhopma, oObeM, 1BeT, 3amax). TBeproe,
KUJKOE U Ta3000pa3zHoe cOoCTOsiHMs BerlecTBa. OTIWYME YUCTHIX BEIIECTB OT
cMmeceil. CriocoOwI paznenenus cMeceil. JlemmmocTs BerecTBa. MoJIeKyIibl, aTOMBI,
noHsl. [IpencraBienrie O pa3Mepax dYacTUIl BellecTBa. J[BUKEHHWE YaCTHIL
BemiecTBa. CBsA3b CKOPOCTH JBIMXKCHHUSI YacTHI[ ¢ Temmeparypoil. Juddy3us B
TBEPJIBIX TeJIaX, )KUJIKOCTSIX U Tazax. B3zanmoaeiicTBre yacTHIl BeIIeCTBA U aTOMOB.
[TosicHeHMe CTpPOEGHHMSI M CBOWCTB TBEPHABIX TeEJ, JKUIKOCTEM M Ta30B C
MOJICKYJISIDHOM TOUYkM 3peHusi. CTpoeHHue aToMa M MOHA.

3HaKku XUMHAYECKHUX 2JIEMEHTOB. [lepuoanueckas cucTeMa
J.N.MenneneeBa. IlpocTeie M CIIOXKHBIE BelIecTBa (KHUCIOpPOA, a30T, BOJA,
YTJIEKUCIIBIN Ta3, TOBapeHHas cojb). Xumudeckas Gopmyna. Kucinoposa. ColicTBa
KHCJIOpoa. 3HAUEHHUE JIJIs KUBBIX opraHu3MoB. @otocunTtes. Bogopoa. Bona u eé
cBoiicTBa. Boaa kak pactBoputenb. LIBeTHOCTh. MyTHOCTB. 3amnax.

CnocoObl OYMCTKM BOJBI: OTCTaBaHUE, (PUIBTPOBAHHUE, 00e33apaKuBaHUE.
Bo3nyx — cmech ra3os.

Jemoncmpayus. 1. CpoiictBa BemecTB. 2. HaOmroneHue siBiaeHUS
muddy3un. 3. Habmronenrne B3anMo1eicTBUS MOJIEKYJI Pa3HbBIX BelecTB. 4. Bona-
pacTtBOpuUTENb. 5. OpraHoJIeNTUYECKUE TOKA3aTENN BOAbI. 6. «OUncTKa BOAB». 7.
O6HapykeHHEe KHCIOpoJa B cocTaBe Bosayxa. 8.Ilomydenuwe Kuciaopona wu3
MEPEeKUCH BOAOPO/IA.

Xumnueckue siieHus (11 gacos)

Pu3NUeCcKrue U XUMUYECKHUE SABICHUS. XUMUYECKUE PEAKIINU, UX MIPU3HAKH
u ycinoBus ux nporekaHusd. CoxpaHeHHWE MacChl BEIIECTBA MPH XUMUYECKUX
peakiusix. Peakuuu pasioxeHus UM COeAUMHEHHUA. [opeHue Kak peakuus
coennHeHus. Okcubl (YIJIEKUCTbIN Ta3, HeraneHas

U3BeCTh, KBapil). HaxoxaeHue B mpupojne, pusudyeckne W XUMUYECKUE
CBOMCTBa; mnpuMeHeHue. Kuciorel, mnpaBuiga pabdOTbl € KUCIOTaMHU, HX
npuMeHnenue. Kuciora B xenyake 4elaoBeKa.

Kucnorusie goxnau. OcHoBanusi. CBoiCTBa IIeovell, mpaBuia pabOThl €
HUMH, UX (PU3NYECKHE U HEKOTOPbIE XUMUUECKUE CBOMCTBA, TPUMEHEHHE.

[Tonsitue o consax. Conu (moBapeHHas COJb, COJIa, MeJ, MpamMop, U3BECTHSIK,
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MeIIHbIN Kymnopoc u ap.). Haubonee xapakrepusie npumeHenust coneil. Hanbomnee
M3BECTHBIE OpPraHUYECKUE BEILECTBA — YIVIEBObI (IJIIOKO3a, caxapo3a, Kpaxmai),
HEKOTOpBhIE HX CBOWMCTBA, MPUMEHEHHE; OCNKH, UX pPOJb B KU3HU YEJIOBEKa,
HMCKYCCTBEHHAsl MHINA; >XKUPbI, UX POJb B KU3HU UYEJIOBEKAa, HCIIOJIh30BAHUE B
TEXHUKE; IPUPOIHBIN Ta3 U HePTh, IPOIYKTHI UX TIEPEPAOOTKH.

Jlemoncmpayus. 1. Habnronenue puU3NUECKUX U XUMUUYECKUX SBIICHUM. 2.
[TpoBepka mpuHAIC)KHOCTH BEIIECTBA K KUCIOTAM UM OCHOBAHUSAM Pa3IMYHbIMU
uHauKatopaMu. 3. BeisicHeHue pacTBopuMOCTH cojiedt B Boje. 4. OOHapyxeHue
KHUCJIOT B TIPOJIYKTaX MUTAHUSI.

YBiekaTenpHas XUMUs I dKCriepuMeHTaTopoB (5 yacoB)

CuMmnaTtudeckne dYepHWIa: Ha3HaueHHWe, mpocreimme penentsl. CocTaB
akBapeibHbIX Kpacok. IIpaBuna oGpamienus ¢ Humu. CocTaB IIKOJIBHOTO Mena.
Wupukatopel. V3MeHeHHME OKpackH WHAWKATOPOB B Pa3IUYHBIX Cpejax.
[TpupoiHbIE HHINKATOPHI.

Hemoncmpayua 1. «CexpetHble uepHunay. 2. «llomydeHne akBapenbHBIX
Kpacok». 3.

«Onpenenenne cpeasl  pacTBopa C  IOMOIIBIO  HHIWKATOPOB». 4.
«[IpuroroBrneHne pacTUTENLHBIX HHIUKATOPOB U OINPENEICHUE C MOMOIIBI0 HUX
cpensl pactBopa». Kap6onat kanpius. 1. OneiT ¢ KycoukoM mena.2. Mpamop u
ruric. 3. PakoBuHa ynutku. 4. Yto comepxkurcs B 3yOHOH nacte?



2. TemaTn4eckoe NVIAHUPOBAHUE

Konuuecm

No Haszseanue pazoena Cpoku u3yuenus
80
yacos

1. BBenenue 6

2. Tena u BemecTna 12

3. XUMHUUYECKUE SIBJICHUS 11

4, VBiekareapHasg XUMUSA U1 5

IKCIIEPUMEHTATOPOB
Hroro: 34




3. KajiennapHo-TeMaTH4eCKoe IUIAHUPOBAHUE

Ne ypo Tema

Ka

1 IIpupona. fABnenus npuponasl. Yenosek — yacts npupoabl. BiusHue
YeJIoBEeKa Ha MPUPO.Y.

2 Heo6xoauMocTh u3ydeHust Ipupoibl U OEpeKHOTO OTHOIICHUS K HEH.
OxpanHa npupoabL.

3 Tena u BemecTBa. YTo U3ydaeT XUMHUSL.

4 Kparkuii ouepk uctopunt XuMuu. AJIXUMUS.

5 Hayunbie MeTo1bl M3yUueHUs MPUPObI: HAOIIOACHUE, OTIBIT, TECOPHUSL.

6 TexHuka 6€30MacHOCTH B KaOMHETEe XUMUU. 3HAKOMCTBO C MPOCTEHIITUM
XUMUYECKUM 000pYI0BaHUEM.

7 XapakTepuCTUKH Tel U BelecTB ((popMa, 00beM, 1IBET, 3amax).

8 TBepmaoe, )kujKoe 1 ra3000pa3HOe COCTOSTHUS BEIIECTRA.

9 OTau4re YUCTHIX BEleCTB OT cMeceil. CrocoObl pa3aesieHus: cMece.

10 | HenumocTh BemecTBa. MOJIEKYJIbI, aTOMBI, HOHBI.

11 JIBmxeHue yactuil BemecTBa. Juddy3us B TBEpABIX TenaX, )KUIKOCTIX
U ra3ax.

12 CtpoeHue u CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEU U ra30B C
MOJIEKYJIIPHOU TOUKHU 3PEHUS.

13 3HaKu XUMUYECKHUX A1eMeHTOB. [lepronnueckas cuctema
JI.M1.Menpneneena.

14 [IpocThie U cloXHBIE BelleCTBA (KUCIOPO/I, a30T, BOAA, YTIACKUCIIBIN
ras, IOBapeHHAas COJIb). XUMHUYecKas GpopmyJia.

15 Kucnopon. CpoiicTBa KucCa0opoaa. 3HaYEHUE JIJI )KUBBIX OPTaHU3MOB.
doTtocunTeE3.

16 Bopopoxa. Bona u e€ cpoiictBa. Bona xak pactBoputenb. [[BeTHOCTS.

MyTHOCTB. 3anax.




17 | CnocoObl OYMCTKH BOJBI: OTCTaBaHUE, GUIBTPOBAHUE,
00¢33apaKBaHNE.

18 | Bo3agyx — cMmech rasos.

19 | PU3HUCCKHE M XUMUYCCKHE SBICHHA. XMMUYICCKIE PEAKIIMH, HX
NIPU3HAKA U YCIIOBUS UX TPOTEKAHMS.

20 | CoxpaHeHue MacChl BEIIECTBA MPU XUMHUYECKUX PEAKIIUSIX.

21 Peakuuu paznoxenus u coequHeHus. ['openne kak peakius
COCJTMHEHUSI.

99 | OKCHbI (YIICKHCIIBIi ra3, HeraleHas H3BeCTh, kBapit). Haxoxaenne
IPHUPOJIC, PUMEHEHUE.

o3 | Kucnotsr, npasuna paboTHI ¢ KKCIIOTaMU, X IpuMeHeHue. Kucnora B
XKeyaKe desioBeka. KuciaoTHbIC TOXK M.

24 | OcHoBanus. [IpaBuiia paboOTel ¢ HUMHU, UX CBOMCTBA, IPUMEHEHHE.

o5 | Comn (moBapeHHas CoJib, COJIa, MEJ, MpPaMOp, U3BECTHSIK, MEIHBIN
Kynopoc ). HauGomnee xapakrepHble IPUMEHCHHS COJICH.

26 | YrneBoasl (TJIIOKO3a, caxapo3a, Kpaxmall), HEKOTOPbIE UX CBOWCTBA,
IPUMCHCHHE.

27 | benku, uX poJib B )KM3HU YeJIOBEKA, HCKYCCTBCHHAS THIIIA.

28 | XKupbl, X poib B )KU3HU YETIOBEKA, UCIIOJIb30BAaHUE B TEXHHUKE.

29 | [Ipupoanslii ra3 U HEPTh, TPOIYKTHI UX TEPEPAOOTKH.

30 | Cummaruyeckue YepHUIa: Ha3HAUYCHUE, TPOCTEHUIITNE PELICTITHI.

31 | CocraB akBapenbHbIX Kpacok. [IpaBuia oOpaiieHus ¢ HUMU.

32 | CocTaB HIKOJIBHOTO Mea.

33 WNHuaukaTopsi.

34 | [Ipuponnbie HAUKATOPHI. MI3MEeHEHNE OKpPAaCKU WHIUKATOPOB B

pa3JIMYHBIX CPEJaXx.




Memoouka u mexnoo2ua npenooasanus
@opMbI M METOAbI IPOBEAEHUS 3AHATHIT

Memoobl IPOBENCHUS 3aHATHMN:

o (nogecHvlli Memoo: pacckas, Oecena, JeKius, paboTa ¢ JUTEPaATypPHBIM
MaTepHraioM. J[eaTenTbHOCTh 00YYaIONIUXCs 3aKII0YACTCS B BOCIIPUATHH U
OCMBICJICHUU TIOJIYYCHHOW WH(GOpPMAIMK, BBINIOJHEHWE 3aJaHUN B
TBOPUYECKHUX TETPAISX.

o Haensaowuwiii MemooO: WCIONL30BaHWE Pa3JaTOYHOTO Marepuala,
noka3 (GoTro W BHICOMATEPHAIIOB, JIEMOHCTpPAIUS HATJISTHBIX
[IOCOOMIA.

L4 Hpakmuqecmtﬁ Memoo: TPCHUHTU, YIIPAKHCHUSA, TBOPUCCKUC 3aJaHUA.

Ilnanupyembie pe3yabTaTbhl OCBOCHHS COACPKAHUSA Kypca

JIMYHOCTHBIMM PE3YJIbTaTAMU U3YUYEHUS TTPEIMETA SIBJISIIOTCS CIEAYIOIINE YMEHUS:

® O0OCO3HaBaTh €IUHCTBO U IIEJIOCTHOCTh OKPYXAIOUIEro MHUpa,
BO3MOXKHOCTU €r0 T03HABAEMOCTH W OOBSICHUMOCTH Ha OCHOBE
JOCTHKEHUHN HAYKH;

® [IOCTENEHHO BHICTPAMBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33pPEHUE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM
YUCJIE U B paMKax
CaMOCTOSITEIILHOU ESITEIbHOCTHA BHE LIKOJIBI;

® OIICHMBATh XMU3HEHHBIE CUTYallMd C TOYKH 3PEHHs] O€30MacHOro
o0Opa3a »U3HU U COXpaHEHUS 3/I0POBbSI;

® OILICHUBATh IKOJIOTUUYECKUN PUCK B3aUMOOTHOIIIEHUN YEJIOBEKA U IPUPOLBI.

e (opupoBaTh 5SKOJOTMYECKOE MBIIUICHHE: YMEHHE OIICHUBATH CBOIO
JNEATENBHOCTh W MOCTYNKH JIPYTUX JIFOAEH C TOUYKU 3PEHUSI COXPAaHEHHS
OKPYXAaIOIIEH CPeibl - TapaHTa KU3HU U 0Jaronoiydus Jroiei Ha 3emiie.

MeranpenMeTHBIMU pe3yJbTaTaMy H3Y4YCHUS MpeaMeTa siBisieTcs: popMUupoBaHUe

YHUBEPCAIBHBIX yueOHbIX aeictBuil (YVY /).
PeryastuBubie YY/I:

® CaMOCTOSITEIbHO OOHApPYXUBATh U POPMYITUPOBATH YUEOHYIO TPOOIEMY,
ONPENEIATh LIEeNIb YYEOHOU AESATEIbHOCTH;

® BBIJBUTATh BEPCHUU PEIICHUS MPOOIEMBI, OCO3HABATh KOHEYHBIA PE3yIIbTaT,
BBIOMpATh W3 TPEUIOKEHHBIX M HCKaTh CaMOCTOSITENIBHO CpEJNICTBA
JOCTIKEHUS 11ETTH;

® COCTaBJISATH (MHAWBUYaTbHO WIH B TPYIINE) MIAH PELICHUS POOJIEMBIL;



e pabortas 10 IJIaHy, CBEPSITh CBOU JAEHCTBUSA C LEIbIO U, IPU HEOOXOAUMOCTH,
UCIIPABJISTh OLUMOKHA CAMOCTOSITENBHO;

e B JuMajore C YYUTEJIIEM COBEPIICHCTBOBAaTH  CaMOCTOATEIBHO
BbIPaOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBareabubie YY :

® aHAJU3UPOBaTh, CPABHUBATH, KJIACCU(DUIMPOBATH U 00001IaTh (HAKTHI
U SIBJICHUS. BBISABISATH IPUYMHBI U CIIEICTBUS POCTHIX SIBJICHUIA.

® OCYLIECTBISATh CPaBHEHHUE, KIACCHU(PUKALINIO, CAMOCTOSITEIbHO BhIOMpas
OCHOBAHHUS U KPUTEPHUU AJI YKa3aHHBIX JIOTUYECKUX ONEepalnii;

® CTPOUTH JIOTUYECKOE PACCYXkIACHHUE, BKIIOUYAIOIIEE YCTAaHOBICHHE
IPUYMHHO- CJIEJICTBEHHBIX CBSI3EH.

® CO3[aBaTh CXEMAaTHYECKUE MOJIENU C BBIJICJIEHUEM CYIIECTBEHHBIX
XapaKTepUCTUK OOBEKTA.
COCTAaBIIATh TE€3UCHI, PA3JIMYHbIE BUAbI MIJIAHOB (MMPOCTHIX, CIIOKHBIX U T.I1.).
npeoOpa3oBIBaTh HHGOPMAIIMIO U3 OAHOTO BUAA B IPYroil (TaOIHIy B TEKCT U
np.).

® yMETh ONpPEACNATh BO3MOKHbIE UCTOUYHUKH HEOOXOIUMBIX CBEICHUH,
POU3BOJIUTh MOUCK HHGPOPMAIMM, AHAIM3UPOBATH U OLEHUBATH €&
JIOCTOBEPHOCTb.

KommyHukaTuBubie YY/I:

® CaMOCTOSITEIbHO OPraHHU30BbIBATh y4€OHOE B3aUMOJEHUCTBUE B TpyIIe

(onpenenars o01ue 1eNd, pacpeaesaTh PO, 10T0BapUBATHCS JIPYT C

JIPYroM | T.J1.).

[IpenMeTHBIMU pe3yJibTaTaMU U3YyUEHUS NPEAMETA SABISIOTCS CICAYIOIIUE YMEHHUS:

ONPEAEIATH POJIb PA3JIMYHBIX BELIECTB B IPUPOIE U TEXHUKE;

OOBSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

IIPUBOJIUTH IPUMEPBI XUMHUUECKHUX IPOLIECCOB B IIPUPOJE;

HAXOAUTh YEPTHl, CBUACTEIBLCTBYIOMKNE 00 OOIIUX MPU3HAKAX XUMHUYECKUX

IIPOLIECCOB U UX PA3TUYUSAX.

O0OBSCHATH 3HAYCHUE BEIIECTB B KU3HU U XO35HUCTBE YEIIOBEKA;

NIEPEUNCIIATh OTVIMYUTEIBHBIE CBOMCTBA XUMUUECKUX BELIECTB;

pas3nu4yaTh OCHOBHBIE XMMUUYECKHE MPOLIECCHI;

ONPEAEIATh OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BEILECTB;

MIOHUMATh CMBICII XUMHUYECKUX TEPMUHOB;

XapaKTepU30BaTh METOJbl XMMUYECKOW HAayKHu (HAOJIOAEHUE, CpaBHEHUE,

AKCHEPUMEHT, UBMEPEHHUE) U UX POJIb B TO3ZHAHUU TTPUPO/IbI;

IPOBOJIUTh XUMHUECKUE OMBITHI U SKCIIEPUMEHTBI U OOBSICHATD X PE3YNIbTATHI;

® CMOJIb30BaTh  3HAHUS  XMMHM TpPU  COOJIIOJACHUU  MPABUII
UCIIOJIb30BAHUS OBITOBBIX XUMUYECKUX MPEMAPATOB;

¢ DPa3jindaThb OIIACHBIC U Oe30IacHbIC BCIICCTBA.

Hucmpykmaoic no mexnuke 6e3onacnocmu.
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|. Obwue nonoricenusn

1. CoOmonenne TpeOOBaHUI HACTOAIIEH MHCTPYKIMU 00s3aTE€IbHO MJisi BCEX
yUamnmxcs, padoTammux B KaOUHeTe XUMUU.

2.K pabore B mabopaTopuu AOMYCKAIOTCS TOJIBKO Yy4alllUecs, MPaBUIbHO
OTBETHUBIINE Ha BOIIPOCHI IO TEXHUKE OE30MaCHOCTH B KAOMHETE XUMUH.

3. Yuamuecss MOTYT HaXOAUThCS B KaOMHETE TOJIHKO B MPUCYTCTBUU YUHUTETS, HE
JOIMyCKaeTCsl HaXOKJIEHUE Yydyalluxcsi B KaOWHETE XHMHUHU BO BpeMS €ro
MPOBETPHUBAHMS, NPEOBIBAHUE YyYAIIUXCS B TOMEIIEHUH JIa0OpaHTCKOW He
JOITyCKaeTCsl.

4. IIpucyTcTBUE MOCTOPOHHUX JIUIl B KaOMHETE XMMHUU BO BpPEMs SKCIIEPUMEHTA
JIOTYCKAeTCS TOJIBKO C Pa3pEIICHUS YUUTEIS.

5. YyamuMmces 3ampeniaeTcsi BBIHOCUTh M3 KaOWHETa W BHOCHUTH B HETO JIIOOBIC
BelecTBa 0e3 pa3pelnieHus yIuTes.

6. He nomyckaercss 3arpomMoskjeHUE MPOXOJ0B MOPTHEIIMU U CyMKaMH, OHU
JTOJKHBI TTIOMENIAThCS Ha CTeIUaIbHOE MECTO.

7.B kabuHere XUMHUM 3alperniaeTcs NMPUHUMATh MUILY W HANMUTKH, Oerath IO
KaOWHETY, ITyMETh U YCTPAUBATh UTPHI.

8. Bo Bpems paboThl B KaOMHETE XUMHH y4daluecs JOJKHBI ObITh MAKCUMAJIBLHO
BHUMATEJIBHBIMHU, JUCIUILNIMHUPOBAHHBIMHM, CTPOTO CJIEIOBAaTh YyKa3aHUSIM
YUHTEIIS, COONIOAATh TUIIMHY, MOAJACPKUBATh YUCTOTY W TOPSIOK Ha pabodyem
MecTe.

9. Yyamuecs, NpUCyTCTBYIOIINE HAa TaOOPATOPHOM WM MpaKTUYECKon padbore 06e3
XaJjlaTa, HeMOCPECTBEHHO K MPOBEICHUIO YKCIIEPUMEHTA HE JIOMYCKAIOTCS.

I1. Obecneuenue 6e3onacnocmu nepeod HaA4aAIOM padomul

1.Tlepen nmpoBeaeHUEM IKCIIEPUMEHTATBHON paOOThl KAl yJalIUiics TOJKEeH
HAJeTh XaJlaT; ydalluecs, UMEIOIUEe JIMHHBIE BOJIOCHI, JOJKHBI COOpaTh WX,
YTOOBl  WCKIIIOYUTh BO3MOKHOCTH  COINPUKOCHOBEHHUSI C  JIaOOpaTOPHBIM
000py/TI0BaHUEM, PEaKTUBAMHU U TeM 00JIe€ C OTKPBITHIM OTHEM.

2. [Ipex e ueM npUCTYIMUTh K BHIOJTHEHUIO SKCIIEPUMEHTA, YUAITUECs TOJKHBI 110
y4eOHUKY WM HMHCTPYKTUBHOW KapTOYKEe W3YyYUTh H YSICHUTH MOPSAIIOK
BBITIOJTHEHUS TIPEACTOSAIIEH paOOTHI.

3. Yuamuecs 00s13aHbl BHUMATEIHHO BBICIYIIATh HHCTPYKTAXK YIUTEIS IO TEXHUKE
0€30MacHOCTH B COOTBETCTBUU C OCOOCHHOCTAMH MPeACTOsIIeH paboThl. Texymuii
WHCTPYKTX TI0 TEXHHKE OE30MacCHOCTH Tiepe] TMpakTUYecKod paboToit
pPETHCTPUPYETCS COOCTBEHHOPYYHO YYAIIMMUCS B TETPAASX ISl MPAaKTHUYECKUX
pabor.

4. Ilpuctynath K MPOBEACHUIO DSKCIEPUMEHTA Yy4YalllMecs MOTYyT TOJBKO C
pa3pelieHus yuYuTes.

I1l. Obecneuenue 6ezonacnocmu 60 epemsa padomaol

1. Bo Bpemsi JeMOHCTpPAIMOHHBIX OMBITOB YyYalMecs TOJDKHBI HAXOIUTHCS Ha
CBOMX paboYMX MeCcTax WM MEePECeCTh MO YKa3aHWIO YUUTENsl Ha Apyroe, doiee
0e30MmacHoe MeCTO.

2. IIpu BBITOTHEHN Y JTAOOPATOPHBIX U MTPAKTUYECKUX PAOOT yUaIIHecs TOKHBI
HEYKOCHUTEJIbHO COOJIIOAaTh MpaBUjla TEXHUKU O€30MacHOCTH, CIEAUTh, YTOOBI
geujecmea He NONAOAIU HA KOXCY Auyd U pyK, T.K. MHOTHE U3 HUX BbI3BIBAIOT
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pasapakeHHe KOXKHU U CIM3UCTBIX 000JI0UEK.

3. Huxakue eewjecmea 6 nabopamopuu nenvss npobosamsv na exkyc! Hioxarsb
BEILECTBA MOKHO, JIUIIb OCTOPOKHO HAmpaBiisgsl Ha ce0s MX mapbl WU Ta3bl
JIETKUM JBUKCHHUEM JIaI0HU, Helb3sl HAKIOHAMbCA K cOCYyO0y U 80bIXAMb NOJIHOU
2pyovio.

4. Ilpu BeIMOJHEHUU J1a0OPATOPHBIX PAOOT ydyaliuecss JOJKHBI TOUHO MOBTOPSATH
JNEUCTBUSL yUMTENs, I[IOKa3bIBAIOIIETO, KaK HYXXHO MPaBWIBHO MPOBOJIUTH
HKCIIEPUMEHT.

5.[loaroToBneHHbI K padoTe mprOOp ydaluecs AOMKHBI IOKa3aTh YUYUTETIO WK
nabopaHTy.

6. PeakTiBaMu HEOOXOJUMO TOJIL30BAThCA  CIEIYIOHMIMM 00pa3oM: cyxoe
BEUIECTBO OpaTh LINATENeM, XUAKUE PEaKTUBbI — KaleJlbHULIEW WIM HaauBas
pacTBOp W3 CKISHKH; JIepXkKaTh CKJISHKY STUKETKOW K JIaJloHU (Y4TOOBI Karuiu
pacTBopa He MOBPEANINA HAAMKUCH). 30BITOK B3ITOTO BEIIECTBA HEJIb3s CChINATh U
CIMBaTh OOpPAaTHO B CKJISIHKY C PEAKTUBOM, JUJISl 3TOM LENH CIIy)KaT CaHUTapHbIE
CKIISIHKH. Bee paboThl ¢ BpeTHBIMU BEIIeCTBAMHU MTPOBOSATCS B BBITSHDKHOM HIKaQy.
7.11o mepBoMy TpeOOBAHMIO YUHUTEIS yUaIIHecs: 00s13aHbl HEMEJICHHO PEKPATUTD
BBINIOJTHEHUE pa0oThI (3KcIiepuMenTa). Bo3oOHOBIEHNE pabOTHI BOZMOMXKHO TOJIBKO
C pa3pelleHus YUUTesl.

8. Jlyis HarpeBaHus )KUIKOCTEN pa3pelaeTcsi UCIOIb30BaTh TOJIBKO TOHKOCTECHHYIO
nocyny. [IpoOupku 11 HarpeBaHUs KUAKOCTEH 3allpelaeTcsl HaloJIHATh OoJiee
4YeM Ha OAHY TpeTh UX obobeMa. OTBepcTHE NMPOOMPKU MPU HArPEBAHUU HEIb3S
HampaByIsATh B CTOPOHY yUalllUXCs U Ha ceOsl.

9. Yuamumcs 3ampeniaercs CaMOCTOSTENbHO IPOBOJIUTH JIIOOBIE OIBITHI, HE
peyCMOTPEHHBIE B JTaHHOU paboTe.

10. Yuamnumcs 3anpeniaeTcsi BBUIMBATh B KAHAIHM3AIUIO PACTBOPHI U OPraHUYECKUE
KHUJIKOCTH.

11.O pa3nuTBhIX W PACCHINAHHBIX PEAKTUBAX Yy4Yallhecs TOJDKHBI HEMEJICHHO
COOOIINTh YUYHUTENI0 WM JabOpaHTy. YYalluMCs 3alpeniaeTcs caMOCTOSTEIbHO
youpats J1r00bIe BEIIeCTBa.

12. O Bcex Hemousankax B pabote 000pya0BaHUs, BOJOTPOBO/IA, IIEKTPOCETH
U T.I. y4ampecs oOOs3aHbl COOOIIUTH YYUTETI0 WU JIA0OpaHTy. YdamuMmcs
3ampeniaeTcsi CaMOCTOSATEIBLHO YCTPaHATh HEUCIIPABHOCTH.

13. IIpu nmonyyeHun TpaBMm (MOpE3bl, OXKOTU U T II.), & TAKXKE MPU ILIOXOM
CaMOYyBCTBHUH YYaIIAECs TOJDKHBI HEMEIJICHHO COOOIIUTh 00 3TOM YUUTEIIO WU
Ta0opaHTy.

14. Bo Bpemsi paboThl ydammuMmcs 3ampemniaeTcsl MEepexoIuTh Ha JIPyroe
pabouee MecTo 6e3 pa3pelIeHHs yUUTesl.
15. VYyanumces 3anpemiaercst OpaTh BElIECTBa U Kakoe-11u00 000py/I0BaHUE C

HE 3aJIeiCTBOBAHHBIX Ha JaHHBI MOMEHT Pa0OUYUX MECT.

16. HemomycTrmMo Bo BpeMst paboThI iepeOpachkiBaTh IPYT IPYTy Kakue-In00 BEIn
(yueOHUKH, TETPAIU, PYUKH U JIP.).

17. 3anpemiaeTcsi OCTaBJISITh 0€3 MNPUCMOTpa BKIIOUEHHBIE HarpeBaTelbHbIC

MpUOOPHI, a TAKKE 3KUTaTh CIIUPTOBKU 0€3 HaJOOHOCTH.
IV. Obecneuenue d6ezonacnocmu no OKOHYAHUU padomuol
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1. Yoopka paboyux MECT [0 OKOHYAHUU padOThl MPOU3BOAUTCS B COOTBETCTBUU C
YKa3aHUSIMU YUYUTEIIA.

2. Yyamuecs JOJDKHBI IPUBECTH B MOPAJIOK CBOE pabodee MECTO, CAaTh YUUTEIIO
W Ja00paHTY JAOMOJIHUTENbHBIE PEAKTUBBI U 000PYAOBaHKE, BEITAHHBIE B JIOTKE.

Osicuoaempule pe3ynvmamol

Yyammecs IIoJiydaTr BO3MOXXHOCTD Y3HATh.

O0COOCHHOCTU (PU3UUECKUX U XUMHUYECKUX SIBJICHUI,

0 MHOTroo0pa3u XMMUYECKHUX SIBICHUM (peakiuii) Ha mpuMepax peakiui
OKHCJICHUSI MM, Kelie3a, TOPEHUs] MarHus, rnapaduHa, ropro4Yux Tras3os,
pa3oKeHus caxapa MNpU HArpeBaHWM, B3aUMOJICHCTBUS M3BECTKOBOIO
pacTBopa C YIJIEKUCIBIM Ta30M, PEAKIUU HEUTpalu3aluu MIEJI0UU
KHCJIOTOM;

o0 MHIMKAaTOpax Ha TpHUMEpPEe JiakMyca (KUCIOTHO-IIEJIOYHOTO0) W Hoja
(kpaxmanbHas mpo0da);

YCJIOBUSI BOBHUKHOBEHHUS U MPOTEKAHUS XWMHUYCCKUX PEaKIMi, BHEIIHHE
NpPU3HAKU PEAKLHii, SHepreTuyeckne 3QPEeKThl XUMUYECKUX PEaKInii;

0 pU3HUECKUX M XUMHYECKUX SBJICHHUSIX C MO3UIIUNA aTOMHO-MOJIEKYJISIPHBIX
IpeJACTaBICHUN B caMOM OOIIEM BHJIC;

O CYIIHOCTH XMMHYECKUX peaklnii kKak 00pa30BaHUU HOBBIX BEIECTB IMPH
COXpaHEHHMH YHKCIIa aTOMOB B CHCTEME (KaK IepBasi CTYIIEHb K IOHUMaHUIO
CYILIECTBOBAHHS 3aKOHOB COXPAHEHHSI B IIPUPOJIE).

METOJIbI U3yUeHUs IPUPOIBI (HAOIIOICHHE, SKCTIEPUMEHT, U3MEPEHUE);

IpaBujIa TEXHUKH OC30MTaCHOCTH IIPH PaboTe C BEIISCTBAMHU B XHMHUICCKOM
KaOUHETE.

VYyamuecs CMOryT:

OIMChIBATh CBOMCTBA BCHICCTB, CPABHUBATDH HX;
IMOJIBb30BATbCA HHANKATOPAMH B na60paT0pH0M OIIBITC,

CJIOBECHO ONMUCHIBATh XUMUYECKYIO PEAKIINIO, MOJb3YyACh TOTOBOM 3aMHChIO
ypaBHEHHUs peakiuu (Ha mpuMepax 0Opa30oBaHMs YIJIEKHUCIOTO Ta3a u3
yriaepoia W KUCIOpPOJa, Pa3loKEeHHs BOAbI Ha KHCIOPOJI W BOAOPOJ,
o0pa3oBaHus MM U3 MEJU U KUCIOpoa, ropenust pocdopa);

MPOBOJIUTH HOJIKpaAXMaJIbHYIO MIPOOY;
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o HaOJIOJaTh XMMHUYECKUE PEAKLHUH U (PU3NYECKUE SIBICHHS B MPUPOJE U B

ObITY;

e VYMCTb HNPUBOJUTL NPUMCEPLI IPOABICHUA HWIW HNPUMCHCHUA XUMHUCCKUX

ABJICHUW B IPUPOJIE, TEXHUKE U OBITY;

e OIIKMCBIBATBH OIIBITHI, HIIJIFOCTPUPYIOIINUC PA3IMYHBIC XUMHUYICCKUC PCAKIIUH.

e HCIIOJB30BaTh XUMHUYCCKHC CUMBOJIBI,

e JIyMaTh, paccyxaaTh, 000011aTh U Je1aTh BEIBOJBL;

o IMPUMCHATH IMOJYYCHHBIC 3HAHUA B HCCTAHAAPTHBIX CUTYyaAllUAX.

e CTAaBUTb XUMHWYCCKHC SKCIICPUMCHTDI;

VYyamuecs OynyT 0CO3HABATD:

e CIWHCTBO IMPOTCKAHUA (1)I/I31/IIICCKI/IX U XUMHUYECKUX SIBICHUN B PCaJIbHBIX

IMPUPOAHBIX MPOHECCAX U HUX MHOFOO6paBH€ KaK IMpUMCEp CYHICCTBOBAHUA

BCEOOBEMITIONINX CBSI3EH B MPUPO/IE;

e MATCPHUAIIBHOCTH OKPYKAIOIICTO MHUPA.

JInuHOCTHBIE pe3yJIbTaThl U YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUSA

JInuHOCTHBIE

PerynsituBHbIe

ITosHaBarTeabLHBIC

KommyHukaTuBH
ble

* OCO3HAaBaTh CeO
[ICHHOHN YaCTBIO

* OIIPEICIIATD
1eIb yueOHOoM

* PEATIONAraTh,
Kakas nHpopMaIus

* OPraHU30BbIBATH
B3aNMOJECTBUE B

00JIBIIIOTO NESATENBHOCTU C | HY)KHA, rpymrme
pazHo00pa3HOTO TIOMOIIHIO « OT6HpATD (pacmipeenaThb
Mupa (PUPOJIBI U UTEIS u OJTN
pa (mprpoz ya HEOOXOIUMBIE poJm,
o01ecTBa); CaMOCTOSATEIHHO, crroBapy JIOTOBAPUBATHCS
9
UCKaTh CpEACTBa C OM H
* HCTIBITHIBATh N pea SHITUKJIOTICTUH, z[py)r APYT
eé T.J1.);
9yBCTBO FOPJIOCTH CIIPaBOYHUKH, s
. | OCYyILIECTBIECHMUS;
3a KpacoTy POJHOMN DIIEKTPOHHEIE * TIPEIBUICTH
MPUPOABI, CBOKO * YUATHCS JIACKY; (IpOTrHO3UPOBATH)
Manyro Ponux oOHapyXKHUBaTh U MOCIICICTBHS
c g AHHY o Py oBal * COIIOCTABIIATh U 8
TpaHy; MYJIUPOBATh KOJUIGKTHUBHBIX
pany: PMYTHIP 0oTOMpaTh .
yueOHYIO PEIICHMUIA;
« popMyITUPOBATH P WH(OpPMAIIHIO,
pooiieM
caMOMYy TIPOCTHIE P Y MOJTYYCHHYIO U3 * 0hOpMIIATH CBOU
BBIOMPATH TEMY .
MpaBUIIa TIOBEICHHUSI oeKTA Pa3TUIHBIX MBICJIA B YCTHOU U
IPOCKTA; .
B TIPUPOJIC; P ’ HUCTOYHUKOB MUCEMEHHOU peun
* COCTaBJISITh (cmoBapw, C Y4ETOM CBOUX
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UIaH SHIUKJIONIEUH,
* 0CO3HaBaTh ceOsl BBITTOJTHCHUS CIIPaBOYHHKH, y4eOHBIX U
I'PAKTaHMHOM 3a/1a4, pEUIEHUs1 | DJIEKTPOHHBIE JKU3HEHHBIX
Poccuu; po6iaem JIUCKH, CEThH PEUYEBBIX
« 0OBACHSATD, 4TO TBOPYECKOTO U WnTepuer); CUTYyaLHii, B TOM
cBs3bIBaeT TeOs ¢ | [TOMCKOBOIO « BBIOHPATE auene ¢
HucTOpHEi, Xapakrepa, OCHOBAHHS ISt PUMEHEHUEM
KyJBTYpOii, BBITIOJTHEHUS CpABHCHEA, cpencts UKT;
Cy/1b00ii TBOETO fpockTa Kaccu(pUKaIuu * TIpH
HapoJsa U BCeH COBMECTHO ¢ 00BEKTOB; HEO0OXO0JIUMOCTH
Poccuu; YAUTCICM, OTCTaMBaTh CBOIO
* yCTaHaBJIMBA

« HICKATD « paboras o . TOUKY 3pEHHS,
CBOIO TUTaHy, CBEPATH | HpHUHHHO- apryMeHTHPYS
IIO3UIHIO B cBou CIIC/ICTBEHHBIE oo
MHOT00Gpa3 JEUCTBUS C CBA3IL Yuuthcs
_— LENbIO U, PU MOJITBEPKIATh
OBIIECTBEHHBIX 1 HEOOXOIUMOCTH, | * BBICTpPAauBaTh apTyMEHTHI
MHPOBO33peHUeckux | ICTIPABIATD JIOTHYECKYIO dbaxTamu;
MHO3HI, OIIHOKH; 1enb 5 . CymATE
ACTETUYECKU - paboras o PACCYIRACHHH, JPYTUX, NIBITaThCS
XH COCTaBJICHHOMY | * IPEIACTABIIATH IIPUHUMATH
KYJIBTYPHBIX IUTaHy, uHpopMaIuio B APYT'YyIO TOYKY
IPEAIOYTEHUN; MCIIONIb30BATh, BHJIE TAONINLI, CXEM, | 3peHus, ObITh
- YBAKATH HapsIy ¢ OIIOPHOTO TOTOBBIM U3MEHUTh
HHOE OCHOBHBIMHU, U KOHCIIEKTa, B TOM CBOIO TOUKY
MHEHHE; JIOTIOJIHUTEIbHBIE | YHCTE C 3peHMUSL.

CpeZcTBa IPUMEHEHUEM
* BEIpaOaTHIBaTh (crpaBoYHas cpencts UKT.
B JaUTEpaTypa,
IIPOTUBOPEYNBBI CIIOKHEIE
X KOH(IUKTHBIX puGOpHL,
CHTyallnAXxX cpeactBa UKT);
npaBuia
TIOBEICHUSL. * B xoae

IpEJICTaBICHH

s IPOEKTA

YUUTBCS

JIaBaTh OLICHKY
€ro pe3yJbTaToB;

* IOHUMATb
IIPUYKNHBI
CBOCTO

15




HeycIexa u
HAXOJIHUTh
CIIOCOOBI
BBIXOJ1a U3 ATOM
CUTYallUH.
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Ileoazozuueckue mexHojiocuu, UCnoJib3yemaole 6 06ylteuuu

Jluunocmno —  opueHmupoeanHbvle  MEXHONO2UU  TIO3BOJISIIOT — HAWTU
WHIUBUIYAJbHBIN MOAX0 K KaXKJOMY peO€HKY, CO3/1aTh AJi1 HEro HEOOXOUMBbIE
yclIoBUs KOM(popTa U ycrexa B 00yueHuHu.
OHu mnpemycMaTpuBaIlOT BBIOOp TeMbI, O0OBEM MarepHalia C Y4YEeTOM Cul,
CIIOCOOHOCTEM M MHTEPECOB PEOEHKA, CO3MAaI0T CUTYALUIO0 COTPYAHUYECTBA IS
OOLIEHUs C APYTUMHU WICHAMH KOJIJIEKTUBA.

Hzpoeble mexnonozuu noMorarot peoeHKy B popMe UTPbl YCBOUTH HEOOXOIUMBIC
3HaHUS U MPUOOPECTH HYKHbIE HaBbIKU. OHU MOBBIIAIOT AKTUBHOCTh U UHTEPEC
JieTel K BBITIOJHSAEMOM padoTe.

Texnonozua meopueckou OeameabHOCMU WCIOJIb3YeTCAd JIS TMOBBIIICHUS
TBOPYECKON aKTUBHOCTH JIETEM.

Texnonozusa uccnedosamenbckoil OesimelbHOCMU TI03BOJISICT Pa3BUBAThH Y JIETEH
HaOII01aTeILHOCTD, JIOTHKY, OOJBIIYI0 CAMOCTOSTEIILHOCTh B BBIOOpE Iieied u
ITIOCTAHOBKE

3a/1a4, MPOBEJICHUH OMBITOB M HAOIIOJEHUM, aHAIN3e U 00pabOTKE MOJyUYCHHBIX
pe3ynpTaToB. B pesynbrare MNPOWCXOAUT AaKTUBHOE OBJAJCHUE 3HAHHSIMU,
YMEHUSMH U HaBBIKAMU.

Texnonozua memoooe npoekma. B ocHoBe »TOTO MCTOAA JICKUT PAa3BHUTHC
ITO3HaBAaTCJIBHBIX HHTCPCCOB yqalnxcs:d, YMCHHUC CaMOCTOATCIIBHO
KOHCTPYHUPOBATH CBOU 3HAHMH,

OpPUCHTUPOBATLCA B I/IH(l)OpMaHI/IOHHOM MMPOCTPAHCTBEC, PAa3BUTUC KPUTHYCCKOT'O
MBIIIJICHUA], (1)0pMI/Ip0BaHI/IC KOMMYHUKATHBHBIX U ITPC3CHTAITMOHHBIX HABBIKOB.

Memoouueckoe ovecneuenue
YyeOHO-MeTOANYECKOE 0O0ecIeueHue

o HaensoHvle (TUTaKaThl, WJUTFOCTPAITUN ),

o neuamnvie (yueOHbIE MOCOOWSA, pa3NaTOYHBIA MaTepuaj, CIPABOYHHUKU U
T.1.);

o OeMoHcmpayuoHHvle (MAKEThI, CTCH Ibl, JEMOHCTPAIIMOHHBIC MOJICTIH );

o OJleKMpOHHble 00pazoeamenvhvie pecypcobl (CETeBble 00pa30BATEIbHBIC
pecypcbl, MyJIbTUMEIUIHBIE YHUBEPCAIbHBIE SHIUKIIONEIUHN U T.I1.).

Mamepuanvrno-mexnuueckoe obecneyenue
« Kowmnerotep;
o MynpTHMEINATTPOEKTOD;

o DKpaH
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Biacosa I.I'. BBenenue B €CTECTBEHHO-HAYYHBIC IIPEAMETHI.
EctectBo3nanue 5-6 knaccel. Paboune nporpammel. MeToanueckoe
nocobue. — M.: lIpoda, 2014. — 96 c.

I"abpuensn O.C., Akcenona W.B.. Xumus. 7 knacc. [IpakTukym Kk yueOHOMY
nocobuto O. C. I'abpuensna, U. I'. Octpoymona, A. K. Axinebuna. — M.:
Hpoda, 2011. — 80c.

INabpuensu O.C., Hlunapesa I'.A. Metoguueckoe nocodue k

porneneBTHYECKOMY Kypcy "Xumus. BBoaHblii kypce. 7 knacc". — M.:
Hpoda, 2007. — 208 c.

INa6puensna O. C., Octpoymona . I'., Axnebuna A. K. Xumus. 7 knacc.
Broansrit kype. — M.: [Ipoda, 2014. — 160 c.

INabpuensu O.C., Hunapesa I'.A. Xumus. 7 kiacc. Pabouas terpanb. — M.
Hpoda, 2014. — 107 c.

I'ambypuesa T./]. Pabouune nporpamMmmbl. Xumus. 7 — 9 kiaccel: yueOHO-

METOANYECKOE nocoowme / coct. T.J[. [amOypuieBa. — 2 — u3., nepepad. — M.:
Hpoda, 2013. — 159 c.

I'ypeBuu A. E., Ucaes /l. A., Ilonrak JI. C. EcrecTBO3HaHue. BBeneHne B €CTeCTBEHHO-
Hay4JHbIE TPeIMETHI. 5 — 6 Kimaccel. Metoaudeckoe mocooue. — M.: Jlpoda, 2014. — 96 c.
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KPI/ITEPI/IH OLl€éHMBAHHSA YCTHBIX 0TBE€TOB U INIMCbMEHHBIX pa60T Imo
XUMHH.

Pe3ynbrarbl 00yueHHs] XMMHUM JO/DKHBI COOTBETCTBOBATb OOIMM 3ajjadyaM TIpeMeTa |
TpeOOBaHUSIM K €0 YCBOEHHIO.

PesynbTarthl OOyueHHWs] OLIEHWBAKOTCA 10 TSTHOanIpHON cucteme. Ilpu  orieHke
YUWTBIBAIOTCS CJIeIyIOIIUe KauyeCTBEeHHbIe TT0Ka3aTe/ll OTBETOB:

® l"J'Iy6I/IHa (COOTBETCTBI/IE N3yUeHHBIM TeOpeTUUeCKNM O606LL1€HI/IHM);

*0CO3HAHHOCTb (COOTBeTCTBHME TpeOyeMbIM B TIpOrpaMMe€ yMEHHUSIM TIPUMEHSITb
MOJTyUYeHHYI0 UH(POPMaLUIO);

*[10JIHOTA (COOTBETCTBHE 00BeMY TIPOrpaMMbl M MH(OpMaL[uu yueOHUKa).

[Ipy olleHKe YUuWTBIBAIOTCSA UMCJIO0 U XapakTep OIIMOOK (CyIlleCTBeHHble WU
HeCyll|eCTBeHHbIe).

Cyl1iecTBeHHbIe OIIMOKM CBsi3aHbl C HEJOCTaTOYHOM TyOMHOM M OCO3HAHHOCTBIO OTBETa
(Haripumep, yueHUK HeTIPaBWILHO YKa3a/l OCHOBHbIE TIPM3HAKU TOHSTHH, SIBIeHHH, XapaKTepHbIe
CBOWCTBA BeIeCTB, HEeMIPaBUIbHO C(HOpPMY/IMPOBa 3aKOH, TIPABUJIO U T.[|. UM yUeHUK He CMOT
NIPUMEHHUTb TEOPETHUECKHEe 3HAHUS [/Isi OObSCHEHUs W TIPe/ICKa3aHusl SIBJIEHUM, YCTAHOB/IEHUH
TIPUYUHHO-C/Ie/ICTBEHHBIX CBsI3eM, CpaBHeHUs U KaacCU(UKaI[UK SIBJIEHUH U T. 11.).

Hecy1iectBeHHbIe OIIMOKK OTIpeJesistOTCSl HeIOMTHOTON OTBeTa (HampuMmep, YIlylijeHue 13
BH/Ia KaKOTr0-TM00 HexXapaKTepHOro (hakTa MpH OMMCAHWM BeIeCTBa, mpoijecca). K HUM MOXHO
OTHEeCTH OTOBODKH, OIMCKH, JOMyIleHHble 10 HeBHUMaTe/lbHOCTH (HarpyuMep, Ha /iBa U Oosee
ypaBHeHUl peakluii B IOJTHOM WOHHOM BHJe [OMyIlleHa OfiHa OImMOKa B 0003HaueHWH 3apsizia
HOHa).

PeByanaTbI O6y‘JEHI/IH MpoBepPAKOTCA B IIpoLiecCe YCTHbBIX W IIMCbMEHHBLIX OTBETOB
yudalquxcs, a TdK>Ke ITPpH BBINIOJITHEHWKW MU XUMHWYECKOI'0 SKCIIepUMEHTd.

OuneHKa YyCTHOIO OTBeTa

OneHka «5»:
* OTBeT ITOJIHBIA U HpaBI/IJILHbIﬁ Ha OCHOBAHUWH U3YUYEHHBIX TeOPI/H‘/JI;

* MaTepuas U3/I0XKeH B OTpeZie/iIeHHOW JIOTUUeCKOW Moc/ef0BaTe/IbHOCTH, JIATepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITe/IbHBIMN.
Onenka «4»:
* OTBeT TOJIHbIM ¥ NPaBWIbHBIA Ha OCHOBAaHWU M3yUeHHbIX TeOpUH;
* MaTepuasl M3/I0)KeH B OMpeJe/leHHOW JIOTMYecKoW T0C/ie0BaTe/lbHOCTH, TIPU 3TOM

JIOTy1l[eHbl /IBe-TPU HeCyIl[eCTBeHHble OIIMOKM, UCIpaB/ieHHble 10 TpeboBaHMUIO
YUUTeEJISI.



OneHka «3»:

* OTBET TIOJIHBIM, HO TIPH 3TOM /IOTYyIlleHa CyllleCTBeHHasi OLIMOKa WM OTBET HeIOJTHbIM,
HEeCBSA3HbIH.

OneHka «2»:
* IIpY OTBeTe OGHApY)KEHO HENOHMMAHHE YYalMMCS OCHOBHOTO COJEp)KaHUS yueOGHOro

Marepuana WM JOMyIleHbl CylleCTBeHHble OLIMOKH, KOTOpble YUalluicsi He MOXKeT
VICTIPaBUTh [PU HABOZSLMX BOMPOCAX YUUTEIS.

OHEHKa INMNCbMEHHbIX QHGOT

1. OueHKa 3KkcnepuMeHMAa/AbHbIX YMEHUl

OrleHKa CTaBUTCS Ha OCHOBAHWHW HAO/IOZIEHUS 3a yUall[UMHCS U MMUChbMEHHOTO OTueTa 3a
pabory.

OneHka «5»:

° pa60Ta BBITIO/THEHA TIOJIHOCTBIO W TIPABW/IBHO, CAe/IdHbl ITpaBHUJ/IbHBIE Ha6JII-O'Z[eHI/IH 44
BEIBO/IBI;

* SKCIIeDUMEHT OCYILeCTB/IEH M0 TUIaHy C Yy4eTOM TeXHUKW 0e30MacHOCTH U TIPaBUII
paboTHI C BeljecTBaMH U 000py/I0BaHUEM;

* TIPOSIBJIEHbI  OPTaHU3AL[MOHHO-TPYZOBbIe YMeHHUs (TIOZZep’KUBAIOTCS UMCTOTa pabouero
MecTa U MOopsiZiOK Ha CToJIe, S5KOHOMHO HUCIO0JIb3yIOTCSI pEAKTUBbI).

OneHka «4»:

* paboTa BBITNIO/THEHA TPABU/BLHO, C/le/IaHbl TIPaBU/IbHbIE HAOJFOeHNs] U BBIBOABI, HO TpU
9TOM SKCTIEPUMEHT TIPOBEJIEH He TIOTHOCTIO WK JOMYIeHbl HECYI[eCTBEHHbBIE OIINOKN
B paboTe c BelecTBaMu U 000py[0BaHHEM

Onenka «3»:

* paboTa BbIMOJTHEHA MPABU/IBLHO HE MEHee UeM HarloJIOBUHY WU JIOTYILeHa CyIllleCTBeHHast
omMbKa B X0/le SKCIIepUMeHTa, B 00bsICHeHUH, B opopM/eHHH paboThl, B COOMHOEHNUN
TIpaBU/T TEXHUKHU 0e301acHOCTH MpH paboTe C BeljecTBaMU U 000pyZiOBaHWEM, KOTOpast
WCTIPABJISIETCS TI0 TPEOOBAHUIO YUUTE/IS.

OueHka «2»:

* nonyliLeHsl Be (1 0osee) CyleCcTBeHHbIE OLIMOKK B X0/ie SKCIIePUMEHTA, B 00BSICHEHUH,
B odopmiieHur paboThl, B COO/IOAEHUHM TPaBU/I TEXHUKH 0e30racHOCTH Tpu pabore c
Bell[eCTBAMU U 00OpyZOBaHMEM, KOTOpble YUallUHACS He MOXKeT WCIPABUTh AaXe 10
TpeGOBaHUIO yUUTesIs.



2. OueHKa yMeHull pewiamb IKCnepuMeHmasjabHble 3a0a4u

OneHka «5»:
¢ II/IaH pelieHrs COCTaBJ/IeH MPABU/IBHO,
* MPaBU/ILHO OCYIIECTB/IeH MOA60p XMMHUUECKUX PeAaKTUBOB U 000PY/I0BaHMS;
* JIaHO TO/THOe OOBSICHEHHUe U CZle/aHbl BIBOJBIL.
Onenka «4»:
¢ [JIaH peleHrs COCTaBJ/IEH IMPABUJIBHO;

¢ IIpaBWJIbLHO OCYyIIeCTBJ/IEH HO,EL6OP XUMHWYECKUX DEeaKTHMBOM U O60py,Z[OBaHI/IH, IMMpru 3TOM
AOITYIIIEHO He 6ostee ABYX HeCyIeCTBeHHbIX OIIMOOK B 00BLACHEHUU U BBIBO/JdX.

Onenka «3»:
¢ [JIaH peleHrs COCTaBJ/IEH IMPABUJ/IBHO;

*[PaBWILHO OCYIII€CTB/IEH TIOA00pP XUMHUUECKHUX PEAaKTUBOB U 000pY/I0BaHMs, HO JAOMyIlleHa
CylIecTBeHHast OIMOKa B 00bSICHEHUU U BBIBOJIAX.

Oneska «2»:

* nomnyireHsl e (1 Oosee) omMOKY B TJIaHe pellieHus, B MoZ00pe XUMUYEeCKUX PEAKTHBOB
1 060pyzi0BaHMs1, B 00BSICHEHUH W BBIBOJAX.

3. OueHKa ymeHuUll pewiamb pacyemHbie 3a0a4u

OneHka «5»:

* B JIOTUUECKOM PaCCY)KIEHUU U peIleHUM HeT OMIMOOK, 3a/jaua pellleHa parjioHa/IbHbIM
CrI0co0oM.

OneHka «4»:

°B JIOTUUECKOM DpPACCY>XAEHWU U PEIIEHUN HET CYLeCTBEHHBIX OI_LII/I60K, HO 3ad4a pelaeHa
HepalquOHA/IbHBIM C1I0cobom umm AOITYILIIEHO He bosee ABYX HeCyLIeCTBEHHbIX OIIIMOOK.

Onenka «3»:

°B JIOTUYECKOM PpPaCCyXAeHHHW HeT CYILleCTBEHHBIX OH_II/I6OK, HO [JOIylljeHa CylleCTBeHHad
omrbKa B MareMaTU4eCKUx pacyeTax.

OneHka «2»:

*MMEI0TCA CyllleCTBEHHEBIE OLIMOKH B JIOTHUE CKOM PacCy>XeHHNH U B PEILIEHNN.



4. OyeHKa NnUCbMeHHbIX KOHMPO/bHBIX padom

OneHka «5»:

*OTBET TIO/THbIM U TIPAaBU/IbHBIN, BO3MOXKHA HeCYII[eCTBeHHas! OITHOKa.
OneHka «4»:

*OTBeT HeTlo/IHbIA WX JAOMYIeHO He Oosiee IBYX HeCyI[eCTBEHHBIX OLITHOOK.
Onenka «3»:

*paboTa BBITIO/IHEHA HE MeHee UeM HarloJIOBHHY, JI0MylljeHa OfiHa CyllleCTBeHHasl oIlrbOKa 1
TIpY 5TOM /[IBe-TPU HeCyllleCTBEeHHbIe.

OneHka «2»:

epaboTa BBINIO/IHEHA MEHbIIIe UeM HarlOJIOBUHY HIIH COJEPKUT HECKOJBKO CYILeCTBeHHBIX
OILIUOOK.

[Tpu olleHKe BBITIOJTHEHUSI TIMCbMEHHOW KOHTPOJBHON pab0OThl HEOOXOAUMO YUWTHIBATh
TpeboBaHMS equHOTO OpdorpaduuecKoro pekuma.

OTMeTKa 3a WTOTOBYIO KOHTPOJbHYIO pPabOTy KOPpPEKTUPYeT Tpe/ieCcTByIOL[e Tpu
BBICTaB/IeHUU OTMETKH 3a YeTBepTb, [10JIyrofire, Tof.

5. OyeHKa nuCbMeHHbIX KOMOUHUPOBAHHbIX KOHMPO/IbHbIX pabom

OueHka «5»: 88-100% BbImoHeHNs—44-50 6anioB
OueHka «4»: 62-86% BoINOMHeHNUs—31-43 Oania
Onenka «3»: 36-60% BoInoHeHUs—18-30 6asioB
OneHka «2»: 0-34% BrImonHeHUss—O0-17 6anioB

6. OyeHka mecmogblx paGom

TecTrl, cocTosilijye M3 IISITU BOIPOCOB MOXKHO MHCIIO/Nb30BaTh IIOC/Ae U3yUeHUs KaKAOro
Matepuaina (ypoka). Tect u3 10—15 BOTIPOCOB MCHO/b3yeTCs /IS [IepUoAnYecKoro KoHTpoisi. Tect u3 20
—30 BONPOCOB HEOOXOIUMO UCIIO/B30BaTh ZIJI1 HTOTOBOTO KOHTPOJIS.

ITpu oljeHMBaHWU UCTIOB3YeTCs CJIeIyOIas 1IKasa: Jjis TeCTa U3 MATH BOIPOCOB
* HET OLIMOOK — OL[eHKa «5»;

* 0/IHa OITIMOKa - OI[eHKa «4»;

* IBE OIIMOKU — OLleHKa «3»;

* TPU OITUOKH — OLIeHKA «2».

Hnst Tecta u3 30 BOoNpocoB.:

* 25—30 npaBW/IBbHBIX OTBETOB — OLIEHKA «5»;



* 19—24 npaBU/IbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBU/IbHBIX OTBETOB — OL[€HKA «3»;

* MeHblIe 12 MpaBUIBHBIX OTBETOB — OL[€HKA «2».

7._.OueHka pecpepama

Pedepar oLieHMBaeTCs 10 C/1eIyIOLUM KPUTEPUSIM:

* cobmozieHrie TpebGoBaHUM K ero 0popMIIeHHIO;

* HeOOXOAMMOCTD M [JOCTaTOYHOCTD [IJIsl PACKPBITHSI TeMBI TIPUBEIEHHOM B TeKcTe pedepara MHGOPMaLUK;
* yMeHue oOyuaroirierocsi CB0O0JHO M3/araTb OCHOBHBIE H/leH, OTPa’keHHbIe B pedepare;

* CITOCOOHOCTH 06yan-OU.[8FOCH MOHATL CYThb 3d/JaBd€MbIX U/I€HAMHU aTTeCTaL[HOHHOﬁ KOMUCCHH BOIIPOCOB
u C¢)OPMYHHPOB3TL TOYHBI€ OTBETHI Ha HHUX.
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