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[Iporpamma BHEYpOUHOH AESTEIHHOCTH MO XUMHH [T 8§ KJlacca pa3paboTaHa Ha OCHOBE
nporpammbl BiacoBa M.I'. BBesieHre B eCTECTBEHHO-HaYy4YHbIE TTpeAMeThl. Paboune
nporpaMmbl. Metoandeckoe nmocooue. — M.: JIpoda, 2022

2023 /2024 yuebnwiii 200

1.ITosicHuTe/IbHAA 3alIHCKA

PabGouyas nporpamma kypca «Mup xuMumn» 1Jis 8 Kj1acca cocTaBJ/ieHa HA OCHOBe
JOKYMEHTOB:

1.®3 «O06 obpazoBanuu B PO» o1 29.12.2012 Ne273-03 Cr.28
2.®enepanbHOro 00pazoBaTeIbHOIO CTaHAAPTa OCHOBHOI'O O0IEro 00pa3oBaHMs

3.ITucemo ot 18.08.2017r. Ne09-1672 Munobpa3oBanus u Hayku PO JlenaprameHt
rOCYJapCTBEHHOM MOJUTUKH B chepe BOCIIUTAHUS JACTEH U MOJIOICHKHU.

4.CaHUTapHO-3HIEMUOJIOTHYECKIE TPEOOBAHUS K YCIOBUSAM M OpraHU3alluu O0Y4YCHUS B
0011e00pazoBaTeNbHbIX opranu3anusx ot 24.11.2015r. Ne§1

5.0cHoBHas 00pa3oBareapHas MporpaMma OCHOBHOTO 001ero oopazoanust MOY
«benpkoBckuii HO nm.B.U.IIpoTueBa»

6.00pa3oBarenpHas MporpaMMa BHEYPOUHOH ACSATEIHHOCTH 00YYAIOIIUXCS IKOJIbI B
cootBetrcTBUH ¢ PI'OC Ha 2023/2024 yuebOHbIi TOI.

7.YVuebnsiit mnan MOY «benbkosckuii L{O um.B.U.IIpoTueBa»
Ha 2023/2024 y4eGHblii TOI.

8. YuebHoe nocobue Brnacosa I1.I'. BBeneHue B ecTeCTBEHHO-HAayYHBIE ITPEIMETHI.
Metoanyeckoe nocobue. - M.: [lpoda,2014r.

9. Ilpunoxxenue k paboueit mporpamme, y4eOHbIX IPEIMETOB, KypCOB, JUCLMILINH (MOAYIIEH)
MOY «benpkockuii IO nm.B.M.IIpoTuesar»

10. Kanennapusiit rpaduk mrkossl Ha 2023/2024y4yeOHblii ro/1.

Heab: pazBuTHe INYHOCTU peOeHKa, POPMUPYS U MOJAECPKUBAsT HHTEPEC K XUMUU, PACIIUPEHNE
3HAHUN ydaluxcs o IPUMEHEHUH BELLIECTB B IIOBCEHEBHOM KU3HHU, Pa3BUTHE
HCCJIEIOBATEIBCKOTO TOX0/1a K U3YUYEHUIO OKPYKAIOIIET0 MUpa U YMEHHS IPUMEHSTH CBOU
3HAHMS Ha IPAKTHKE.

3anaum
Oopazoeamenvhule

e  dopmMupoBaHME NIEPBUYHBIE NIPEACTABIEHUS O MOHITHSIX: TEJIO, BEIIECTBO, MOJIEKYJIA,
aTOM, XMMHUYECKUHN DJIEMEHT.

e 3HAKOMCTBO ¢ IpocTeiiiel Kiaccuukanueil BemecTs (10 arperaTHoMy COCTOSTHUIO, 110
COCTaRy), ¢ onrcaHueM (U3UIECKUX CBOMCTB 3HAKOMBIX BEIIECTB, C PU3HUCCKUMU
SABJICHUSAMHU U XUMHUYCCKUMU PCAKIIUAMMU.



®opMHUpOBaHUE MPAKTHUECKUX YMEHHUH U HABBIKOB, YMEHHS HAOIIOAATh U OOBSACHSTD
XUMHUYECKHE SBJICHUS, IPOUCXOSIIUE B IPUPOJE, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;
yMeHue paboTaTh C BEIECTBAMU, BBHITIOIHATH HECIOKHBIE XUMUYECKUE OIBITHI,
co0uIro1aTh NpaBKiia TEXHUKH O€3011aCHOCTH;

Pacmnpenue npeacTaBieHuil yqalmxcs O BaXKHEHUIINX BELIECTBAX, UX CBOMCTBAX, POJIU
B [IPUPOJIE U )KU3HU YEJIOBEKA.

DopMupoOBaHUE JIOTUYHON CBA3M XUMUU C IPYTMMH HayKaMHu.

®opMHUpOBaHUE HABBIKOB CAMOCTOSATEILHOTO IPUOOPETEHUS 3HAHUH U IPUMEHEHHE UX B
HECTaHJIAPTHBIX CUTYALHsX.

Pazeuearouwiue

Pa3BuTHE 0O3HAaBATENBHOIO HHTEPECA U UHTEIJIEKTYaIbHBIX CIIOCOOHOCTEN B IIpOLIECCE
IIPOBEICHUS XUMUYECKOT0 3KCIIEPUMEHTA.

Pa3Butue caMocToATeNbHOCTH IPUOOPETEHNUS 3HAHUN B COOTBETCTBUU C BOSHUKAIOLIUMHU
KU3HEHHBIMH TOTPEOHOCTAMH, y4eOHO-KOMMYHUKATUBHBIX YMEHUHN, HABBIKOB
CaMOCTOSITENIbHOM paOOThI.

Pacmmpenue kpyrozopa y4amuxcsi ¢ IpUBJICYEHUEM JOTIOIHUTEIbHBIX NICTOYHUKOB
uHpopmanuu.

Pa3Butne ymeHus aHanm3upoBaTh HH(GOPMAIIHIO, BBIIEISATE TIAaBHOE, HHTEPECHOE.
PasButre ymeHus NpoeKTUPOBaHUS CBOEH ACSITEIBHOCTH.

Pa3BuTHE 10rMYeCcKOro MbINUICHNS, BHUMAHUS.

Coznanue ycnoBuil 1J1 pa3BUTUS yCTOMUMBOTO MHTEPECA K XUMHUHU.

Pa3BuTtue TBOpUYECKUX CIIOCOOHOCTEN ydaruxcs.

Pa3BuTHEe KOMMYHUKAaTUBHBIX YMEHUN pabOTaTh B apax U rpymime.

Bocnumamenwvnoie

Bocnuranue noHnMaHust HEOOXOAUMOCTH OEPEKHOTO OTHOLIEHUS K TPUPOIHBIM
OorarcTBam.

Bocnuranue yMeHus ciymarh TOBApHUIIEH.

Bocnutanue HaBbIKOB 9KOJIOTHYECKOUN KYIbTYPhl, OTBETCTBEHHOTO OTHOLIEHUS K JIFO/ISIM
U K IIpUpOJIE.

®opMuUpOBaHUE HABBIKOB BEKJIMBOTO ITOBEACHHUS.

Bocnuranue 106poskenaTelbHOCTH U KOHTAKTHOCTH B OTHOLLIEHUH CBEPCTHHUKOB.
Bocnutanue anekBaTHON caMOOLIEHKH.

Bocnuranue noTpeOGHOCTH B CAMOABM)KEHUU U CAMOPa3BUTHUH.

Bocnuranue caMoIMCIUIUIMHBI, YMEHHS] OPraHnu30BaTh ce0s U CBOE BpeMsl.
dopmMupoBaHuEe HPAaBCTBEHHOTO OTHOILIEHUE K OKPYKAIOILIEMY MHUPY, YyBCTBa
COMPUYACTHOCTH K €T0 SBJICHUSIM.

Bocnuranue tpynomno0us, yMmeHus padboTaTh B KOJUIEKTUBE U CAMOCTOSTENBHO.
Bocnuranue Bonu, xapakrepa.

Bocrnuranne 6epekHOT0 OTHOIICHHS K OKPYXKAIOIIEH cpejie.

DopMbI 3aHATHH



['pynmoBasi popma UCHIOTIB3YIOTCS IPU U3YYSCHUH TEOPETUUECKUX CBEICHUHN, 0()OPMIICHUH
BBICTABOK, ITPH MIPOBEICHUH NMPAKTHYECKUX PAa0OT, BHITTOJIHEHUH TBOPUYECKHUX,
HUCCIIENOBATEILCKUX 3aJaHUN.

WNunuBuayanbHeie (OpMbl pabOTHI IPUMEHSIOTCS P paboTe C OTIENbHBIMU PeOsSTaMu,
001aJatoIMMHU HU3KUM WJIM BBICOKUM YPOBHEM Pa3BUTHSL.

Cpoku peau3anuu NporpamMmsl
[Iporpamma paccuntana Ha 1 roga oOydenus (1 yaeOHBII yac B Henenmto) — 35 gaca B roj.

B pamkax nmporpamMMbl BHEYPOUYHOH JESITEIBHOCTH CO3/IAI0TCS YCIIOBHS JJIsl CAMOpPEANTN3AINN 1
CaMOpPa3BUTHS KaXJI0T0 peOCHKA HAa OCHOBE €r0 BO3MOKHOCTEH BO BHE Y4€OHOU JIESITEIBHOCTH.

2.Coep:kanue y4eOHOI 0 Kypca
BBenenue (6 4).

IIpupona xuBas 1 HexuBad. SBineHUs Npuposl. HenoBek — 4acTh NpUpoAbl. BiausHue yenoseka
Ha npupoty. Heo6xo1umocTh U3ydeHus Ipupoabl U OepexHOro OTHOIIEHUs K Hel. OxpaHa
IIPUPOJIBI.

Tena u BemectBa. Yto nzydaet xumus. Kpatkuit ouepk ucropun xumuu. Anxumusi. Hayunsie
MCTOJbI U3YUYCHUS NIPUPOIbI: Ha6JHOI[eHI/IC, OIIBIT, TCOPUSI. Xumus BUYCpa, CCroiHd, 3aBTpa.
TexHuka 0€30MaCHOCTH B KAOMHETE XUMHH. 3HAKOMCTBO C MMPOCTEUIITNM XUMUYECKIM
000pyTI0BaHUEM.

Jlemoncmpayus. Y TUBATEIIbHBIE OIIBITHI.

Jlabopamopnas paboma. 3HAKOMCTBO C 000PYIOBaHUEM JIJIs MPAKTHUECKUX U JTA0OPATOPHBIX
pador.

Teaa u BemecTBa (12 yacoB)

XapakTepucTUKH TeJ U BemecTB (hopma, 00beM, IBET, 3amax). TBepaoe, )KuaKoe u
ra3zoo0pa3Hoe coCTOsiHUS BelecTBa. OTIMUNE YUCTHIX BelecTB OoT cMeceil. CriocoObl
pasnenenus cMecel. Jlenumocts BemecTBa. Monekyisl, aToMbl, HOHBL. [Ipeacrasienue o
pa3Mepax 4acTull BemecTsa. J(BrkeHne yacTul Bemectsa. CBsI3b CKOPOCTH IBHYKEHUS YaCTHULL C
temriepatypoit. Jnuddy3ust B TBEpABIX TeNax, )KUIKOCTAX U Ta3zax. BzanmoencTBre yacTuil
BellecTBa U aTOMOB. llosicHEHNE CTPOEHMS U CBOMCTB TBEPBIX T, )KUJKOCTEHN U ra3oB C
MOJIEKYJIIPHOM TOUYKH 3peHusi. CTpoeHne aToMa U MOHa.

3Haku xuMu4eckux aneMeHToB. [lepuoanueckas cucrema J[.M.Menneneesa. [Ipoctsie u
CJIOKHBIE BEIIeCTBa (KUCIOPO/, a30T, BOJA, YIVICKUCIIBIN Ta3, TOBAPEHHAs COJIb). XUMUYECKas
dopmyna. Kucnopoz. CoiicTBa kucnopoaa. 3HaueHUE JIJIS )KUBBIX OpraHu3MoB. DOTOCHHTES.
Bonopoa. Bona u e€ cBolictBa. Bona kak pactBopurens. L[BeTHOCTh. MyTHOCTB. 3amax.
CriocoObl OYMCTKH BOJIBI: OTCTaBaHUE, GUIBTPOBaHKE, 00e33apakuBanue. Bo3nyx — cmech
ra3oB.

Hemoncmpayus. 1. CoiictBa BemecTB. 2. Habmonenue sBinenus quddysuu. 3. Habnonenue
B3aMMO/ICICTBHS MOJIEKYJI pa3HbIX BemiecTB. 4. Bona-pactBopurens. 5. OpraHonentTuueckue
nmokasaTesii BoJibl. 6. «OuncTtka Boab». 7. OOHapyKeHHE KUCIOPOaa B COCTaBe Bo3ayxa. 8.
[Tony4yeHnue Kuciopoa 13 MePeKUcH BOAOPOIaA.



Xumnueckue sisjienus (11 yacon)

dusnueckue U XUMUYECKHE SBICHUA. XUMUYECKHUE PEeaKUK, UX IPU3HAKU U YCIIOBHS UX
nporekanus. CoxpaHeHHE Macchl BELECTBA P XUMUUYECKUX peakuusax. Peakiuu pasznoxeHus u
coeauHeHus. ['opeHune kak peakuus coeauHenus. Okcuabl (YIJIeKUCbIi ra3, HerameHas
U3BECTh, KBapl]). HaxoxxaeHnue B npuposie, pusnyueckre 1 XMuMUIECKUe CBOMCTBA; TPUMEHEHHE.
Kucnotsl, npaBuiia paboTsl ¢ KUCIOTaMH, UX IpuMeHeHue. Kuciora B Jxelry1ke 4eaoBeKa.
Kucnorusie noxau. OcnoBanus. CBoiicTBa 1menovel, mpaBuiia paboThl C HUMU, UX (pu3nyeckue
U HEKOTOPbIE XUMHUECKUE CBOICTBA, IPUMEHEHHUE.

[Tonsitue o comnsix. Conu (moBapeHHast CoJib, COJIa, MEIl, MPaMop, U3BECTHSAK, METHBINH KYIIOPOC U
np.). Hanbomnee xapaktepHbie mpuMeHeHUs cojeil. Hanbomee n3BecTHbIE OPraHUYeCKue
BelecTBa — YIIIeBObI (TIIIOKO3a, caxapo3a, Kpaxmall), HSKOTOpbIE UX CBOMCTBA, IPUMEHEHUE;
66JIKI/I, HX POJIb B ’)KM3HU YCIIOBCKA, MCKYCCTBCHHA IMUIIIA; )KUPbI, UX POJIb B JKU3HU YCJIIOBCKA,
UCIIOJIb30BaHUE B TEXHUKE; IPUPOAHBIN ra3 U HeQTh, MPOILYKTHI UX NMEPEPAOOTKH.

Hemoncmpayus. 1. Habnronenue Gpu3nuecKkux M XUMHYECKUX siBJIeHUH. 2. [IpoBepka
INPUHAAJIEKHOCTH BEILIECTBA K KMCIOTaM UM OCHOBAHUSIM Pa3JIMYHBIMU HHAUKATOpaMHu. 3.
Beoisicnenue pactBopumoct coiieil B Bojie. 4. OOHapykeHue KUCIOT B IPOAYKTaX MUTAHUS.

YBiekaTeabHasi XUMHUA JJIS1 IKCIIEPUMEHTATOPOB (6 YacoB)

CumMnarnyeckue YepHUIa: Ha3HaueHue, mpocTeiiune peuentsbl. CocTaB akBapelbHBIX KPACoOK.
[TpaBuna oOpamienus ¢ HuMu. CoctaB mKoyibHOro Mena. Muaukaropsl. i3MeHeHHe OKpacKu
MHAMKATOPOB B pa3IN4HbIX cpenax. [IpupoaHble HHANKATOPBI.

Hemoncmpayus 1. «CexpeTHble uepHuia». 2. «[loaydeHne akBapenbHbIX KPacok». 3.
«OmpeneneHue cpelbl pacTBOpa ¢ MOMOIBIO HHAUKATOPOBY. 4. «IIpUroToBiaeHne pacTUTENbHBIX
WH/INKAaTOPOB U OIpe/IesieHHe ¢ TIOMOIIbI0 HUX cpelibl pacTBopay. KapOoHat kanbius. 1. OnbIT ¢
KycoukoM mena.2. Mpamop u rurc. 3. PakoBuna ynutku. 4. Uto conepxurcs B 3yOHOM nmacte?



3.Y4eOHO-TeMaTHYeCKOe IVIAHUPOBAHME

Ne Haszeanue pazoena Komuecmeo Cpoxu uzyuenus
yacos

1. Baenenue 6 3.09-8.10

2. Tena u BemecTBa 12 15.10-21.01

3. XUMUYECKHUE SIBICHUS 11 28.01-15.04

4. YBnekarenbHas XUMUS 17151 SKCIIEPUMEHTAaTOPOB 6 22.04-27.05

Uroro:

35




4 KajeHIapHO-TeMaTHYeCKoe MJIAHUPOBaHHE

Ne ypo

Ka Tema

1 IIpupona. SIBnenns npupoabl. Yenosek — yacTe Ipupoasl. BinsHue yenoBeka Ha
IIPUPOLY.

2 Heo6xonumMocTh U3ydeHus Npupoabl U OepexHOro oTHoIIEH!Us K Hell. OxpaHa
IPUPOJIBIL.

3 Tena u BemecTBa. YTO M3ydaeT XUMHUSL.

4 Kpatkuit ouepk uCTopuu XuMuu. AJIXHUMHUSL.

5 Hayunble MeTO bl M3yUeHMSI TPUPO/IbI: HAOIIOIEHHUE, OTIBIT, TEOPHUSI.

6 TexHuka 0e30MacHOCTH B KaOWHETe XMMUHU. 3HAKOMCTBO C MPOCTEHIINM
XUMHUYECKUM 000pYI0BAHUEM.

7 XapakTepuCTUKH TeJ U BemecTs (hopma, 00beM, IIBET, 3ariax).

8 TBeproe, KUAKOE U Ta3000pa3HOE COCTOSIHUSI BELLIECTBA.

9 OTnuune YnuCTHIX BellecTB 0T cMeceit. CriocoObl pa3ieneHus: cMecei.

10 JlennMocTs BemecTBa. MOJIeKyJIbl, aTOMBI, HOHBI.

11 JBmxenue yactur Bemectsa. Juddysus B TBepAbIX Tenax, )KUIKOCTAX U razax.

12 CtpoeHue u CBOWCTBA TBEPABIX TEJ, KHUAKOCTEN U ra30B C MOJIEKYJISIPHON TOUKU
3peHusl.

13 3HaKU XMMUYECKUX 1eMeHTOB. [lepnonnyeckas cucrema J[.M1.Menneneesa.

14 [TpocThie u crokKHbIE BelecTBa (KUCIOPOI, a30T, BOJA, YIIIEKUCIBIHM ra3,
MOBapeHHas COJib). XuMu4eckasi opMyrna.

15 Kucnopoxa. CpoiicTBa KUCI0po1a. 3HAYEHHE JUIS )KUBBIX OpraHn3mMoB. DOTOCUHTES.

16 Bonopon. Bona u e€ cBolictBa. Bona kak pactBopurenb. [[BeTHOCTb. MyTHOCTS.

3armax.




17 CnocoObI OYMCTKHU BOJBI: OTCTaBaHue, (GUIbTpOBaHUE, 00e33apakMBaHNE.

18 Bosnyx — cMmech ra3os.

19 Ou3NYeCKUe U XUMUIECKHE SIBIICHUS. XUMHUYECKHE PEAKIH, UX MPU3HAKH U
YCIIOBUS UX MMPOTEKAHUS.

20 CoxpaHeHue Macchl BeIIeCTBa IPU XUMHUUECKUX PEaKIIHSIX.

21 Peakuuu paznoxenus u coequHeHus. ['opeHne kak peakiusi COeJUHEHHUS.

22 Oxkcuabl (YrIeKUCblid ra3, HeraleHas U3BecTh, kBapl). Haxoxaenue B npupoze,
MIPUMEHEHUE.

23 Kucnotsl, npaBuna paboTsl ¢ KUCIOTaMH, UX npuMeHeHue. Kucnora B xenyke
yenoBeka. KucimoTHeie 0XKIH.

24 OcHoBanust. [IpaBuia paboTsl ¢ HUMM, UX CBOWCTBA, IPUMEHEHHE.

o5 Conu (moBapeHHast CoJib, COJa, MeJI, MpaMop, U3BECTHSK, MEJIHBIN KyIIOpPOC ).
Haubonee xapakTepHble IPUMEHEHUSI COJICH.

26 YrieBos! (T110K03a, caxapo3a, Kpaxmai), HEKOTOpbIe UX CBOMCTBA, MPUMEHEHHE.

27 benku, uX posb B )KU3HH YEIIOBEKA, HICKYCCTBCHHAS MUIIIA.

28 JKupwl, uX poib B )KU3HH YEIIOBEKA, UCTIOJIb30BaHUE B TEXHUKE.

29 [Tpupoanslii ra3 1 HeTh, MPOAYKTHI UX NEPEPAOOTKH.

30 CuMmnarryeckue YepHuia: Ha3HaYeHHe, TPOCTEHIIINEe PELeTThI.

31 CocraB akBapenbHbIX Kpacok. [IpaBuia obparmieHus ¢ HUMHU.

32 CocraB HIKOJIBHOTO Mea.

33 NHaukaTopsl.

34 [TpupoaHbIC HHIUKATOPHI.

35 V3MeHeHne OKpacKH HHIUKATOPOB B PA3INIHBIX CpPE/Iax.

Memoouka u mexnonozus npenooasanus
®opMbI U METOABbI IPOBEICHUS 3aHATHI

Memoowbl IPOBEACHNS 3aAHITHIA:

e CnosecHulil Memoo: pacckas, becesia, JeKus, padoTa ¢ JINTEPATypPHBIM MaTepHaJIOM.
JlesaTenbHOCTh 00YUaIOMIMXCSl 3aKJIF0YAETCsl B BOCIIPUATUU U OCMBICIICHUN TOTY4YEeHHON
I/IH(l)OpMaHI/II/I, BBIITOJIHEHUE 3a)IaHPII>'I B TBOPYECCKUX TCTPAAAX.

e Haenaonwiii memoo: NCNONb30BaHNE Pa3/1aTOYHOTO MaTepHaa, mokas GoTo u
BUJIEOMATEPHAJIOB, IEMOHCTPALIMS HATJISIHBIX TOCOOUH.

o [Ipakmuueckuii Memoo: TPEHUHTH, YIPA)KHEHUs, TBOPYECKHE 3aaHHUS.




Dopmbl IPOBEEHNS 3aHITUHN:

e UHCTPYKTaX;

e WIpa;
e Oecena;
e JIEKIIWS,

e TPOCMOTP BUACOPHIEMOB;

e J1abopaTtopHbIC padOTHI;

e DKCIIEPUMEHTHI;

e  CaMOCTOsTENIbHAS paboTa ydaluxcs;

e IpakTHUYecKas pabora;

e HaAOIIONEHUE;

e DKCIIPECC-UCCIIEIOBAHHE;

e KOJUICKTHBHBIE U MHIWBUAYAIbHBIC UCCIICIOBAHHS;
e  3alIWTa MCCIENIOBATEIBCKUX PadoT;

e MHHHU-KOH(EpEeHIUS;

e KOHCYJIbTalU:l.

IInanupyemoie pe3yibmamot 0C60EHUA COOEPIHCAHUA KypCa

JIMYHOCTHBIMU pe3ybTaTaMU U3YYEHHUS MPEAMETA SBISIOTCS CIEAYIOIINE YMEHHUS:

® 0CO3HaBaTh €IMHCTBO U LEIOCTHOCTh OKPYKAIOIIEr0 MUPa, BO3MOXKHOCTH €T0
MO3HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JOCTHUKEHUH HAyKH;

® [IOCTENEHHO BBICTpaUBaTh COOCTBEHHOE L[€JIOCTHOE MUPOBO33PEHUE: OCO3HABATh
HOTpeOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITENIbHOM 1€ATENbHOCTH BHE IIKOJIbL;

® OIICHUBATh )KU3HEHHbIE CUTYAIMH C TOUKH 3peHUs 0€30MmacHoro o0pasa *KHU3HU U
COXPaHEHHUs 3/10POBbS;

® OIEHUBATh DKOJOTUYECKUI PUCK B3aUMOOTHOLICHHUH YEI0BEKa U IPUPO/IBL.

e (QopupoBaTh IKOJIOTUYECKOE MBIIIJIEHHE: YMEHHE OLIEHUBATh CBOIO JIEATEIbHOCTD U
MOCTYNKHU APYTUX JIFOJIEH C TOUKH 3PEHUS COXPAHEHUsI OKPYXKArOIIe cpesibl - rapaHTa
KHU3HHU U OJaromnorydus Jojieil Ha 3emie.

MertarnpeIMETHBIMH pe3yJIbTaTaMH U3Y4EHUs NpeMeTa ABiseTcs (GopMUpOBaHHE
YHHUBEpCcalIbHbIX yueOHbIX neiictBuil (Y'Y I).
PerynastuBubie YY/:
® CaMOCTOSATEIbHO OOHAPYXUBATh U POPMYIHPOBATH YUEOHYIO POOIEMY, ONPEENATh
1eJTh y4eOHOU IeITeTbHOCTH;
® BBIIBUTATh BEPCUU PEIICHUS MPOOIEMBbl, 0CO3HABATh KOHEUHBIN pe3yabTaT, BRIOUPATh U3
IPEUIOKEHHBIX U UCKaTh CAMOCTOSTENILHO CPECTBA JOCTHXKEHUS LIETIH;
®  COCTaBJIATH (MHAMBUAYAJIHHO WIW B TPYIIIE) TJIAH PEIIEHUS MPOOIEMBL;



pa60Ta;1 10 HJIaHy, CBCp?ITI: CBOH HeﬁCTBHH C LICJIbIO U, HpI/I HCO6XOI[I/IMOCTI/I, I/ICHpaBJ'DITB
OIINOKH CaMOCTOSTEILHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIILHO BBIPAOOTAaHHBIC KPUTEPUU
OIICHKH.

Ilo3naBarebHble YY:

aHaAJM3UPOBATh, CPABHUBATH, KJIAaCCU(PULIMPOBATH U 0000IIATH (PAKTHI U SBJICHHUS.
BhISBISTE IPUYUHBI U CIICACTBUS MPOCTHIX SBICHUH.

OCYILECTBIISITH CPABHEHUE, KIIACCH(PHUKAIIMIO, CAMOCTOSITEIILHO BEIONPAsi OCHOBAHUS U
KPUTEPHH JJIs1 YKa3aHHBIX JIOTHYECKUX OTICpaIlHii;

CTPOUTBH JIOTUYECKOE PacCyKJICHHE, BKIIOYAIOIIEe YCTAaHOBICHUE IPUIMHHO-
CJICICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMAaTUYECKHUE MOJICIU C BBIJICJICHUEM CYIIECTBECHHBIX XapaKTEPHCTUK
o0BeKTa.

COCTABIIATH TE€3HCHI, PA3JINYHBIC BU/IBI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).
peoOpa3oBLIBATh HHPOPMAIIMIO U3 OJTHOTO BUA B APYroil (TabIuIly B TEKCT U TIp.).
YMETh OIPEIEIIATh BO3MOKHBIC HCTOYHUKH HEOOXOUMBIX CBEJICHHIA, IIPOU3BOIUTH
MOUCK WH(POPMAIINH, AaHAIU3UPOBAThH M OIICHUBATh €€ JIOCTOBEPHOCTb.

KommyHukaruBubie YY/I:

CaMOCTOSITENIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOIEHCTBUE B TpyIIE (ONpeAesiTh
oO0I1ue ey, pacupeeNiaTh PO, T0OTOBapUBATHCA PYT C APYTOM H T.1.).

HPCHMCTHHMI/I pe3yjibTaTaMu U3YYCHUS MPECAMETA SABJIAIOTCA CICAYIOIINUEC YMCHUS:

OIPENENATh POJIb PA3JIUYHBIX BELIECTB B IPUPOJIE U TEXHUKE;
OOBSCHATH POJIb BELECTB B UX KPYrOBOPOTE;

IIPUBOAUTH IPUMEPBI XUMHUUYECKHX IIPOLIECCOB B IPUPOJIE;

HaXOJIUTh YEPThl, CBUIETENBCTBYIOLIME 00 O0IUX MPU3HAKAX XUMUYECKUX MTPOLECCOB U
UX Pa3INYUsX.

OOBSCHATH 3HAUEHHE BELIECTB B KU3HM U XO3SI1ICTBE YEIOBEKA;

MIEPEUHCIIATh OTIIMYUTEIIBHBIE CBOMCTBA XUMUYECKHUX BELIECTB;

pa3yinyaTh OCHOBHBIE XUMHUYECKHE MTPOLIECCHI;

OIPENENATh OCHOBHBIE KJIACCHI HEOPIraHUYECKUX BELIECTB;

ITOHUMATh CMBICII XUMUYECKUX TEPMHUHOB;

XapakTepu30BaTh METO/Ibl XUMUYECKOH HaykH (HaOroieHue, CpaBHEHUE, SKCIIEPUMEHT,
U3MEPEHHUE) U UX POJIb B IIO3HAHUH ITPUPOJIBI;

MPOBOAMTH XMMHUECKHE OMBITHI U IKCIIEPUMEHTHI U OOBACHATH UX PE3YJIbTAThI;
MCIIOJIb30BaTh 3HAHUSI XUMUHU NIPU COOIIOICHUH MTPaBUII UCIIOJIb30BAHUS OBITOBBIX
XUMHYECKHX MTPENApaTOB;

pas3nyaTh ornacHble U 0e30MacHbIe BEIECTBA.

I/Incmpykmaofc no mexHuKe 6e30nacHocmu.

. Obwue nonoxncenusn

1. Cobmronenue TpeboBaHUN HACTOSAIIEH HHCTPYKIIUU 003aTENBHO [Tl BCEX yJallluxcs,
paboTaronmx B KaOMHETE XUMHUH.

2. K pabote B mabopatopuu JOMYCKAIOTCS TOJIBKO ydalluecs, IPaBUILHO OTBETUBIIIHE HA
BOIIPOCHI IO TEXHUKE 0€30MMaCHOCTH B KAOMHETE XUMUH.

3. Yyamuecss MOTyT HaXOJUTHCS B KAOMHETE TOJIBKO B MPUCYTCTBUU YUUTENs, HE IOMYCKAETCs
HAXOXJICHUE yJallIuXCsl B KAOMHETe XMMHH BO BPEMsI €0 MMPOBETPUBAHUS; TPeObIBAaHIE
yUaluxcs B MOMEIIEHUH JIA0OPAaHTCKOM HE JOMYCKAeTCS.
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4. ITpucyTcTBUE MOCTOPOHHHUX JIUI] B KAOMHETE XUMHUH BO BpPEMs IKCIIEPUMEHTA JOMTYCKACTCS
TOJIBKO C pa3pelIeHUs] yUUTesl.

5. Yyuammmcs 3anpeniaeTcsi BBIHOCHTh U3 KaOMHETa M BHOCUTH B HETO JItoObIe BelecTBa 0e3
pa3pelieHus: yuYuTens.

6. He nomyckaercs 3arpoMoskJIeHUE TIPOXOA0B MOPTHEIIMI U CYMKaMH, OHU JOJKHBI
MOMEIAThCS Ha CIIeHUaTbHOE MECTO.

7. B kaOuHeTe XMMUU 3anpeniacTcsi IPUHUMATh MMUITY U HATUTKH, Oerath 1o KabuHeTy, IIyMeTh
U yCTpauBaTh UTPHI.

8. Bo BpeMs paboThI B KaOWHETE XUMUU yJaIluecs JOKHBI ObITh MAKCHMAIILHO
BHUMATEJIbHBIMU, TUCIUIUIMHUPOBAHHBIMH, CTPOTO CJIEIOBATh YKa3aHUSIM YUHUTENsl, COOII0AATh
TUIINHY, TOAICP>KUBATh YUCTOTY U MOPSIOK Ha pabodyeM MecTe.

9. Yuammecs, IpUCYTCTBYIOIINE Ha JIAOOPATOPHOU MM MTPaKTUUYEeCKOU padoTe 6e3 xanaTta,
HEIOCPEICTBEHHO K IIPOBEACHUIO 3KCIIEPUMEHTA HE JOMYCKAIOTCS.

11. Obecneuenue 6ezonacnocmu nepeo Hauaiom padomaol

1. Ilepen mpoBeeHUEM IKCIIEPUMEHTATBLHON PAa0OTHI KaXIbIH yJaIIuics JODKCH HAJCTh XaJlaT;
yualiecsi, UMEIOIUe ITUHHBIE BOJIOCHI, JOJDKHBI COOpaTh MX, 4YTOOBI HCKIIIOUNUTH BO3MOKHOCTD
CONPUKOCHOBEHUS C JIAOOPATOPHBIM 00OPYIOBAHUEM, PEAKTHBAMHU U TEM 00JI€€ — C OTKPHITHIM
OTHEM.

2. [Ipex e yeM MPUCTYIHTh K BBITIOJHEHUIO SKCIICPUMEHTA, YIAIUECs TOJDKHBI 110 YICOHUKY
WJIM UHCTPYKTUBHOM KapTOUKE U3yYUTh U YSICHUTH MOPSIIOK BHITOJIHEHUS IPEACTOSIIEH PadOThI.
3. Yyamuecs 00s13aHbI BHUMATEILHO BBICITYIIATh MHCTPYKTAXK YIUTEIIS TI0 TEXHUKE
0€30MacHOCTH B COOTBETCTBUU C OCOOCHHOCTSIMH NpeAcTosiel padboTsl. Tekynuii HHCTpYKTax
0 TEXHHUKE 0€30MacHOCTH Tepe]] MPAKTHIECKON pabOTOW PETUCTPUPYETCsS COOCTBEHHOPYIHO
yUalIUMUCS B TETPAASX AJIs MPAKTHUYECKUX padoT.

4. IlpuctynaTh K MPOBEACHUIO SKCIIEPUMEHTA YYAIIUECS MOTYT TOJIBKO C pa3peIICHHs YUUTEIS.
1I1. Obecneuenue 6e3onacnocmu 60 epems padomol

1. Bo BpeMsi IeMOHCTPAIIMOHHBIX OIBITOB YYaIIHeCs JHOHKHBI HAXOIUTHCS Ha CBOUX Pab0vInX
MeCTaxX WM MepececThb Mo YKA3aHUIO YUUTENs Ha pyroe, Oonee 6e30macHoe MecTo.

2. ITpu BBITIOJTHEHUH JTAOOPATOPHBIX U MTPAKTUICCKUX PAOOT yUalIuecsl TOJDKHBI
HEYKOCHHUTEIHHO COOMIOAATH MPaBUIa TEXHUKH 0€30MaCHOCTH, CIIEANTh, YTOOBI 8elyecmaa He
nOnAaodaIy Ha Koy auya u pyK, T.K. MHOTHE U3 HUX BBI3BIBAIOT pa3Ipa’kKeHUE KOKU U CIU3UCTHIX
000J104eK.

3. Hukxaxue sewjecmea 6 nabopamopuu Henwv3s npobosamsv na éxyc! HroxaTs BemecTBa MOXKHO,
JUIIb OCTOPOXKHO HAMIPABIISAA HA ceOs WX Maphl UJIH Ta3bl IETKUM JIBIKEHUEM JIAZIOHU, Helb3s
HAKJIOHAMbCSL K cOCYOy U 80bIXAMb NOJHOU 2Py Obio.

4. TTpu BBITIOJIHEHUU JIAOOPATOPHBIX pabOT yyaluecs AOHKHBI TOYHO TOBTOPSITH NEHCTBUS
YUUTEJIsA, TOKA3hIBAIOIIET0, KaK HY>KHO TIPABUIILHO MPOBOJIUTH SKCIIEPUMEHT.

5. [loaroroBieHHbIN K paboTe MprOOP yyarrecs TOMKHBI MOKA3aTh YUYUTENO UITU Ta0OpaHTy.
6. PeakTBaMu HEOOXOIMMO TOJIE30BATHCS CIICIYIOIIMM 00pa3oM: CyXoe BEIeCTBO OpaTh
[ImareseM, KUJAKUE PeaKTUBBI — KaleIbHUIICH U HAlTMBasi PacTBOP U3 CKIISIHKH; IepPKaTh
CKJITHKY 3TUKETKOMU K J1aJIoHU (4TOOBI KaIlJId pacTBOpa HE MOBPEAUIN HAAMUCK). M30bITOK
B3STOTO BEIIECTBA HEJIb3s CCHINATh U CIIMBATh OOPATHO B CKIISTHKY C PEAKTHUBOM, JJIsL OTOU IEH
CITy)KaT CaHUTapHBIE CKISTHKUA. Bce paboThI ¢ BpeTHBIMU BEIIECTBAMH MIPOBOISTCS B BHITSHDKHOM
mkady.

7. ITo mepBoMy TpeOOBAHUIO YUUTETS yUalTuecs 00s13aHbl HEMEUICHHO MPEKPATUTh BBITIOJIHCHUE
paboTsl (3kcniepuMenTa). BozoOHOBIEHNE pabOTHI BO3MOXKHO TOJIBKO C pa3pPEIICHUS YUUTEINS.

8. Jlns HarpeBaHUs )KUJIKOCTESH pa3pelraeTcs UCIOIb30BaTh TOJIBLKO TOHKOCTCHHYIO TTOCYY.
[TpoOupky 7151 HarpeBaHUsI )KUIKOCTEH 3arpeniaeTcss HaroJHATh 0oJiee YeM Ha OJIHY TPETh UX
o6bema. OTBepcTHe MPOOUPKH MPY HATPEBAHUU HEJIB3s HAMIPABJISATH B CTOPOHY yUaIIUXCs M HA
ceOsl.

9. Yuammmcs 3anpeniaeTcsi CaMOCTOATEIbHO MTPOBOAUTD JIHOOBIE OBITHI, HE MIPEAYCMOTPEHHBIE
B JJAHHOU padore.
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10. YuamumMmcs 3anperiaeTcsi BoUIMBATh B KAHAJIM3AIMIO PACTBOPHI U OPTaHUYECKUE JKUIKOCTH.
11. O pa3nuThIX U PACCHIMAHHBIX PEAKTUBAX yUYallHecs TOJIKHbI HEMEAJIEHHO COOOIINUTD
YUUTEIIO WK JIAOOPAHTY. YUaIuMCs 3alperaeTcs CaMOCTOSATENIbHO yOUpaTh J1I00bIe BEIIeCTBa.
12. O Bcex Hemonagkax B pabore 000pyn0BaHUs, BOJIOMPOBOIA, DIEKTPOCETH U T.II. yUalllUecs
00513aHBI COOOLTUTH YYUTEIIO MU JJAOOPaHTY. YYaluMcsl 3alpeniaeTcs CaMOCTOSATEIBHO
YCTpaHSATh HEUCIIPABHOCTH.

13. IIpu monydeHnu TpaBM (IOPE3bl, OKOTH U T II.), & TAKKE MPHU TUIOXOM CAMOYyBCTBHUH
yyauiecst 10JKHbI HEMEIJIEHHO COOOIIUTh 00 3TOM YUUTEINIO WK JTa0OpaHTYy.

14. Bo Bpemst paboThI y4aniumMcs 3ampeniaeTcs epexouTh Ha Apyroe padbodee Mecto 6e3
pa3pelieHus: yuYuTens.

15. YyamumMmcs 3amnpernaercs: OpaTh BEIIECTBA U KaKoe-IM00 000pyA0BaHUE C HE
3aJIeiCTBOBAHHbBIX HA JAHHBIA MOMEHT paboyuX MecCT.

16. HenomyctuMo Bo BpeMsi paboThI iepedpachIBaTh ApYT APYry Kakue-nu0o Bemu (Y1eOHUKH,
TETpajau, pyukd U Ap.).

17. 3anpeniaercs ocTaBiATh 0€3 IPUCMOTPa BKIIIOUECHHBIE HArpEBATENIbHbIE IPUOOPHI, a TAKKE
32)KUTaTh CIUPTOBKH 0€3 HaJI0OHOCTH.

1V. Obecneuenue 6e3onacnocmu no OKOHYAHUU PaAdOMbl

1. YV6opka pabo4ynx MeCT MO0 OKOHYAaHUH PaOOThI IPOU3BOJIUTCS B COOTBETCTBUH C YKa3aHUSIMU
YIUTETIS.

2. Y4amuecst TOJKHBI IPUBECTH B MOPSIOK CBOE paboyee MecTo, CAATh YUUTEIIO WIN
7a00paHTy JIOTIOHUTENIFHBIE PEAKTUBBI M 000PY/IOBaHKE, BBIJJAHHBIC B JIOTKE.

Osicudaemole pe3yibmamol
VYyamuecs nojry4atr BO3MOKHOCTb Y3HATh
(] 0COOEHHOCTH (I)I/ISI/I‘ICCKI/IX U XUMHNYECCKUX SIBJICHI/Iﬁ;

e 0 MHOrooOpa3uu XMMHUYECKHUX SIBJICHUH (peakiyii) Ha mpuMepax peakiuii OKUCICHHS
MeH, Kelle3a, TOPeHHsI MarHus, napapuHa, rOpIOYUX ra3oB, pa3IoKeHUs caxapa Mnpu
HarpeBaHuM, B3aUMOJICHCTBUS U3BECTKOBOTO PACTBOPA C YIVIEKUCIIBIM ra3oM, peakLuu
HEHUTpaIM3aLUU IEJI0YN KUCIOTOM;

e 00 MHIMKATOpax HA MPHUMEpE JIaKMyca (KUCIOTHO-IIEIOUHOT0) U noja (KpaxMaabHas
po0a);

e  YCIIOBHS BO3HUKHOBEHHUS U MPOTEKAHUS XUMUYECKUX PEaKlni, BHEIIHUE PU3HAKU
peakuuii, sHepreTuyeckre 3PHEeKThl XUMUYECKUX PEaKIIHii;

e O CbI/ISI/I'-IeCKI/IX N XUMHYCCKHX ABJICHUAX C HOSI/IHI/Iﬁ ATOMHO-MOJICKYJIAPHBIX
HpCIlCTaBJ'ICHI/Iﬁ B CaMOM 06H.[CM BUE,

e 0 CYIIHOCTH XMMHUYECKUX PEaKIU KaKk 00pa30BaHUM HOBBIX BEIIECTB MPU COXPAHEHUHU
YHclia aTOMOB B cHCTeMe (Kak repBasi CTYIeHb K TOHMMAHHUIO CYIIECTBOBAHUS 3aKOHOB
COXpaHEHHUs B IPUPOJE).

e METOJBI U3YUYCHHS PHUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, U3MEPEHNUE);

e TMpaBWJIa TEXHUKHU O€30MAaCHOCTHU MPH paboTe C BELIECTBAMH B XUMHUYECKOM KaOWHETE.

VYuamuecs cMOTyT:
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e ONHCHIBAThL CBOMCTBA BCUICCTB, CPABHUBATH UX;

e IOJIL30BAaTbCd MHAUKATOpPpAMU B na60paT0pH0M OIIBITEC;

e  CIIOBECHO ONKCHIBATH XUMUYECKYIO PEAKIIUIO, [T0JIb3YSACh TOTOBOM 3aIKMChI0 YPABHCHUS
peakiuu (Ha npuMepax oOpa3oBaHMs YIIICKKCIIOro ra3a u3 yriepoja u Kuciopoa,
Pa3IoKEHHUS BOBI HA KMCIOPO/I ¥ BOJIOPOJ, 00Opa30BaHUs MEIU M3 MEIU M KUCIOPO/a,
ropenus gochopa);

e MPOBOJUTH HOJAKPAXMAIBHYIO MPOOY;

. Ha6J'IIOI[aTI> XUMHNYECCKUEC pCaKn U (l)I/I3I/I‘IeCKI/Ie SABJICHUSA B IIPUPOJAC U B 6BITy;

e yMETh MPUBOJUTH IPUMEPHI IPOSIBIICHUS UM IPUMEHEHHUS XUMUYCCKHX SIBICHUH B
MIPHUPOJIC, TEXHUKE U OBITY;

e OIIMCBIBATH OIIBITHI, HJUTFOCTPUPYIOIIHUEC PA3JIMIHBIC XUMUYCCKHUC PCAKIIHUHU.

e HCIIOJIb30BaThb XMMHNUYCCKHUEC CUMBOJIBI,

e JIyMaTh, pacCcykJaTh, 0000IIaTh U JIeJIaTh BEIBOBL;

e IMPHUMCHATH NOJTYUCHHBIC 3HAHHUA B HCCTAHAAPTHBIX CUTYallHUAX.

e CTAaBUTb XUMHYCCKHC DKCIICPUMCHTHI;

VYuyamuecs OyyT 0C03HABATh:

e CJAUHCTBO IIPOTCKAHUA (1)I/I3I/II-IGCKI/IX 1 XUMHYCCKHUX SBJICHUN B PCAILHBIX NPUPOAHBIX
mpoueccax nu ux MHOFOO6pa3I/Ie Kak IMpuMep CynieCTBOBAHU BCGO6T>€MJ'II-OH_[I/IX CBsI3CH B

pUpOJIE;

e MATCPpHAIBHOCTH OKPYXKAIOMIETO MUpA.

JINYHOCTHBIE pe3yJbTaThbl U YHUBEPCAJILHLIE y‘leﬁHble JeCcTBUA

JInuyHOCTHBIE

PeryasituBHbIC

Ilo3HaBaTe/ILHBIE

KOMMYHHKaTHBHLIe

* OCO3HaBaTh ceOs
[IEHHON YaCTLIO
00JBIIOTO
Pa3zHOOOpa3HOTO MUpPa
(IpupoIBl U
o0mecTBa);

* UCHIBITBIBATh YyBCTBO
TOPAOCTH 3a KPacoTy
POIHOM IPUPOJIBI,
cBOIO Maiyto Ponuny,
CTpaHny;

* popmynupoBath
CaMOMYy IIPOCTBIE
npaBuiia MOBEJCHUS B

PUPOJIC;

* ONPENEIIATH LETb
yaeOHOM
JIESATEILHOCTH C
MMOMOUIBIO YUUTEIIA
U CaMOCTOSITEIIbHO,
HACKATh CPEJICTBA €€
OCYILIECTBJICHUSI;

* YUUTBHCS
00Hapy>XHBaTh U
dbopmynupoBaTh
yueOHYI0
npobiemy,
BbIOUpATh TEMY
MPOEKTAa;

¢ COCTaBJIATH I1JIaH

* [IpeAnoaraTh, Kakas
nH(popMaLKs HYKHa;

* 0TOUpaTh
HEOOXOIUMBIC
CITOBapH,
SHIUKIIONENH,
CIPaBOYHHKH,
AJIEKTPOHHBIC TUCKH;

* COIIOCTaBJISAITh U
oTOMpaTh
nHpopmanuio,
MIOJIYYEHHYIO U3
Pa3IMYHbIX
HCTOYHUKOB (CIIOBapH,
SHIMKIIONEIUH,

* OPraHU30BbIBATh
B3aMMO/ICICTBUE B
rpy1mrme
(pactipenensiTh poi,
JIOTOBAPUBATHCS IPYT
C IPYTOM H T.11.);

* MIPEIBUIETH
(IpOrHO3UPOBATH)
TIOCJICICTBHUS
KOJUIEKTUBHBIX
peuieHuit;

* 0(hOpMIISITH CBOH
MBICJIM B YCTHOU U
MMACbMEHHOW PEYH C
YYETOM CBOHX
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* OCO3HaBaTh ce0s
rpaxaasuHoMm Poccuu;

* O0BACHATH, YTO
CBSI3bIBACT TEOSI C
HCTOPHUEH, KYJIbTYPOl,
cynb00# TBOETrO
Hapoja u Bceil Poccuu;

* CKaTh CBOIO
MO3ULINIO B
MHOT000pa3uu
0OI1IECTBEHHBIX 1
MHUPOBO33PEHYECKUX
MMO3HITHM,
ACTETHYECKUX H
KYJIBTYPHBIX
MpEANOYTEHU;

® yBaXaTb MHOC
MHCHHUC,

* BEIpa0aThIBaTh B
MIPOTHUBOPECUUBBIX
KOH(JIMKTHBIX
CUTYaIUsX MpaBuia
TIOBE/ICHHSI.

BBITIOJTHEHUS 33/1a4,
pereHus mpoodiem
TBOPYECKOTO U
MIOUCKOBOTO
XapakTepa,
BBITTOJIHEHHUS
IPOEKTa COBMECTHO
C yUHUTENEM;

* paboTas 1o IJIaHy,
CBEPSITH CBOU
NEUCTBUS C LIETIBIO
u, Ipu
HEOOXOIMMOCTH,
UCIIPABIIATH
OIIINOKH;

* paboTas 1o
COCTaBIICHHOMY
UIany,
UCIIOJIb30BATh,
Hapsy C
OCHOBHBIMH, U
JIOTIOJTHUTEIIbHBIC
cpeacTBa
(cipaBouHas
JauTEeparypa,
CJIOHBIE TIPUOOPHI,
cpenctea UKT);

* B X0JI€
MpEJICTaBICHUS
IIPOEKTA yUYUTHCS
JIaBaTh OLIEHKY €ro
pE3yJIbTaTOB;

* TOHUMATh
NPUYHHBI CBOETO
HEeycrexa
HAXOIUTEH CIIOCOOBI
BBIXOJIa U3 DTOH
CUTYAIIHH.

CTPaBOYHHKH,
ANIEKTPOHHBIC JVCKH,
cetb IHTEpHET);

* BEIOMpATh OCHOBAHUS
IUISl CpaBHEHHS,
KJIacCU(UKAIUN
00BEKTOB;

¢ YCTAHABJIUBATb
aHaJIOTUH U
IMPUYUHHO-
CICACTBCHHBIC CBA3U,

* BBICTPAnBaTh
JIOTUYECKYIO LIETIh
paccykJIeHU;

* IPEICTABIIATh
UH(POPMALIUIO B BUJIE
TaOJIMII, CXEM,
OIIOPHOTO KOHCTICKTA,
B TOM YHCIIE C
IPUMEHEHUEM CPEICTB
HKT.

y4eOHBIX 1
YKU3HEHHBIX PEUEBBIX
CUTYyallUil, B TOM
YHCIIE C
IPUMEHEHHUEM
cpeacts UKT;

* IPU HEOOXOMMOCTH
OTCTauBaTh CBOIO
TOYKY 3PCHHS,
apryMeHTUpys €.
Yuurtbes
MOATBEPKIAThH
apryMeHThl (paKTaMu,

* CIylIaTh IPYTHX,
NBITATHCS TPUHUMATh
JIPYTYIO TOUKY
3peHusi, ObITh
TOTOBBIM U3MEHUTH
CBOIO TOYKY 3pEHUS.

Ileoazozuueckue mexnoJjiocuu, ucnojibzyemsle 6 06)7‘[6’”””

JIuunocmno — opuenmuposannbvie MmexHo 102U 03BOJIAIOT HAUTH UHIUBUAYAIbHBINA OIX0 K
KaXI0MY peOeHKY, CO3/4aTh JUIsl HEr0 He0OX0UMbIE YCIIOBHUS KOM(OpTa U ycrexa B 00yueHUH.
Onu nperycMaTpuBaIOT BBIOOP TEMBI, 00bEM MaTepuaia ¢ y4eTOM CHJI, CIIOCOOHOCTEN U
MHTEPECOB peOeHKa, CO3/IAl0T CUTYAIIUIO COTPYIHUYECTBA JIIsl OOILIEHUS C IPYTUMU YJIeHAMU

KOJIJICKTHBA.
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Hzpossie mexnonozuu noMorarot pedeHKy B popMe UTPBI YCBOUTH HEOOXOAUMBIEC 3HAHUS U
npruoOpecTr Hy>KHbIC HaBBIKA. OHU MOBBIIIAIOT AKTHBHOCTH M MHTEPEC JIETEH K BBITOJIHAEMOM
pabore.

Texnonozcus meopueckoii desamebHOCMU VICTIONb3YETCS ISl MTOBBIILICHHUS TBOPYECKOM
AKTUBHOCTH JICTEH.

Texnonozusa uccnedosamenvcKoil 0esasmenbHOCHmU 103BOJISET Pa3BUBATh y JETEN
HaOJII0AaTeIbHOCTD, JIOTHKY, OOJIBLIYI0 CAMOCTOSTENIbHOCTD B BBIOOpPE 1I€JIeH U TOCTaHOBKE
3aJa4, MPOBEICHUH OTIBITOB M HAOIIOJICHUH, aHAIM3€ U 00pabOTKe MOITYYEeHHBIX pe3yabTaToB. B
pe3yibTare NPOUCXOAUT aKTUBHOE OBJIAJICHHE 3HAHUSIMH, YMEHUSIMH U HaBBIKaMU.

Texnonozua memooog npoekma. B 0cHOBE 3TOr0 METO/1a JIEKUT Pa3BUTHE MO3HABATEIIBHBIX
MHTEPECOB YJalllUXCsl, YMEHUE CAMOCTOSATEIbHO KOHCTPYHPOBATh CBOU 3HAHUS,
OPUEHTHUPOBATHCS B NH(POPMALIMOHHOM NIPOCTPAHCTBE, PA3BUTHE KPUTUUYECKOTO MBIIIICHNU,
(dbopMUpOBaHHE KOMMYHUKATUBHBIX U IIPE3EHTALIMOHHBIX HABBIKOB.

Memoouueckoe obecneuenue
Y4eOHO-MeTOAUYECKOE 00ecTieyeHne
e HaensoHble (TU1aKaThl, WUTIOCTPALIUN);
e neuamuule (yaeOHBIC TOCOOUSI, pa31aTOYHBIA MaTepUal, CIIPABOYHUKH U T.1.);
e OemoHcmpayuonHsle (MaKEThl, CTCH]II, JIEMOHCTPAIIMOHHBIC MOJICIIH ),

e 3JeKmpoHHble 0Opazosamenvibie pecypcyl (CeTeBble 00pa30BaTeNIbHBIE PECYPCHI,
MYJIbTUMEANIHBIE YHUBEPCATbHBIC SHITUKIONEIUH U T.I1.).

Mamepuaﬂbuo-mexnultecxoe obecneuenue
o Kommsrorep;
e MynbTHMEINAIPOEKTOD;

e DkpaH
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Cnucok aumepamyput 0151 ne0az0206

Brnacosa .I'. Beenenue B ecTecTBeHHO-Hay4YHbIE TIpeaMeThl. EcTecTBO3HAHUE 5-6
kJjaccsl. Paboune nporpammsl. Meroanueckoe nocodue. — M.: JIpoda, 2014. — 96 c.

INa6puensu O.C., Akcenosa U.B.. Xumus. 7 knace. [Ipaktukym k yaeOHOMY Ttocobuio O.
C. l'abpuensina, U. I'. Octpoymona, A. K. Axneduna. — M.: [Ipoda, 2011. — 80c.

INa6puensu O.C., [umapesa I'.A. Metoaudeckoe nmocobue kK MporneaeBTHIECKOMY KypCy
"Xumus. BBonnsii kypce. 7 knacc". — M.: Ipoda, 2007. — 208 c.

. T'abpuensna O. C., Octpoymona . I'., Axnebuna A. K. Xumus. 7 kinacc. BBoanslii Kypc.
—M.: Ipoca, 2014. — 160 c.

. I'abpuensn O.C., lunapesa I'.A. Xumus. 7 knacc. Pabouas Terpans. — M. lpoda, 2014.
- 107 c.

I'amOypuesa T./l. Paboune nporpammbl. Xumus. 7 — 9 kinaccel: yueOHO-METOIUYECKOE
nocoo6wue / coct. T.J[. TamOyprieBa. — 2 — u31., mepepad. — M.: JIpoda, 2013. — 159 c.

I'ypeBnu A. E., Ucaes /I. A., Ilonrtak JI. C. EcrecTBO3HaHME. BBeeHNE B €CTECTBEHHO-
Hay4HbIE IIPeaMETHI. 5 — 6 kiaccel. Mertonndeckoe nocodue. — M.: [lpoda, 2014. — 96 c.

I'ypeBnu A. E., Ucaes /I. A., Ilonrak JI. C. EcrecTBo3Hanue. 5 — 6 kiiacc. Beenenue B
€CTeCTBEHHO-Hayu4Hble IpeaMeThl. Pusnka. Xumus. — M.: JIpoga, 2014. — 192 c.

A.E. I'ypeBuy, Ilontak JI.C., JI.A. HoroB, M.B. KpacHoB. BBeaenue B ectecTBEeHHO-
HayuyHble TpeaMeThl. EcrecTBo3nanne. @usuka. Xumus. 5 kinace. Paboyas rerpanp. — M.:
Hpoda, 2014. — 64 c.
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10. A.E. I'ypeBuy, [Tonrak JI.C., J.A. HoroB, M.B. KpacHoB. BBeieHue B eCTeCTBEHHO-
Hay4dHbIe TpeaMeThl. EctecTBo3Hanne. Ousnka. Xumus. 6 kiacc. Pabouas terpaap. — M.:
Hpoda, 2013. - 113 c.

11. Yepuobennckas I'. M., JlementbeB A. 1. Mup rinazamu xumuka. Y4eOHOE MOCOOUE K
IPOTIEIEBTHUECKOMY Kypcy Xumuu 7 kinacca. // Xumus. [Ipunoxenue k razere «[lepBoe
ceHTs0psa». 1999. — Ne26 — 35 c.

Cnucok aumepamypolt 014 y4auquxcs

1. AxkcenoBa M. /1., Jleercon U. A., Mupnosa C.C. Xumus. — M.: Apanra+, 2006. — 96 c.

2. Bomymesckuit C.B. Becenpie HaydHBIE ONBITHI JUIs A€TEH U B3POCIBIX. XUMHSA. — M.:
Qkcmo, 2012. — 72 c.

3. bonymesckuii C.B. Camast mosHast SHIMKIONEIUS HAyYHBIX ONBITOB. — M.: Dkcmo, 2014.
—288c.

4. bonymesckuit C.B., 3apanun B.I'., M.A. SIxoBneBa. boinblas KHUra HayYHBIX ONBITOB
JUISL MIKOJBHUKOB. — M.: DkcMmo, 2013. — 272 c.

5. bomymesckuii C. B., SIxoBneBa M.A. bonbiiast KHUTa HAYYHBIX ONBITOB IS IETEH U
B3pocibiX. — M.: Dkemo, 2013. — 280 c.

6. I'poii T. Dnementsl. [lyreBomuTens Mo nepuoamdeckoit Tadmmme. — M.: Actpens, 2013. —
242 c.: un.

7. Hunrn 3. Kak usrotoButh Beenennyro u3 92 xumudeckux 3nemenToB. — M.: KiieBep-
Menua-I'pynm, 2014. — 96 c.

8. Kapuosa A.A. Xumus 6e3 popmyi. - 3-e u3a., nepepadorannoe. - CII0 .: ABanoH,
A3zOyka-knaccuka, 2005. - 112 c.

9. JlaBposa C. A. 3anumarensHas xumus. — M.: bensiii ropom, 2013. — 128 c.
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10.

11.
12.
13.

14.

Jleencon U.A. IlyreBoauTens o XuMudeckuM 3aemeHTaM. 13 yero coctout Beenennas?
—M.: ACT, 2014. - 168 c.

Mapkap P. Kpatkas ucropus Xumuu u anxumuu. — M.: Daurma, 2014. — 240 c.
Promun B.B. 3anumarensnas xumust. — M.: Hentprnomurpad, 2013. — 224 c.

Crenun b.Jl. 3anumarenbHble 3a1aHus U d3QpexTrBHbIC onbITH 10 XuMuH / b.J1. CrenuH,
JLIO. AnukbepoBa. — M.: lpocda, 200. — 432 c.: un.

Ounuknonenus s neteir. Tom 17 Xumus. / I'nas.pen. B.A. Bonoaun.- M.: ABanrtat,
2000. - 640 c.: nn.
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