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1.IlosicHuTEILHAA 3aIHCKA

PaGouas nporpamma kypca «fOHbIi xumMuk» 111 8 kiacca
COCTABJICHA HA OCHOBE JOKYMEHTOB:

1.®3 «O6 obpazoBanuu B PO» ot 29.12.2012 Ne273-D3 Cr.28
2.@enepanpHOro 06pa30BaTEIbHOIO CTaHAApTa OCHOBHOrO 001ero oopasosanus (2010)
3.IIucemo or 18.08.2017r. Ne(09-1672 Munobpa3osanuss u Hayku PO JlemaprameHT
roCyJapCTBEHHOM MOJUTUKHU B chepe BOCITUTAHUS AETEH U MOJIOIEIKH.
4.CaHMTapHO-IHIEMHOJIOTHYECKUE TpeOOBaHUS K YCJIOBHSIM M OpraHU3alldd OOyuYeHHs B
o0meobpa3oBaTebHbIX opranu3amusax ot 24.11.2015r. Ne81
5.0cHoBHas oOpa3oBareibHasl IporpamMmma OCHOBHOro obmero obpazoanust MBOY OOIII r.
Craccka.
6.00pas3oBaTebHas IporpaMMa BHEYPOUHOH  JEATENIbHOCTH  OOydarolluXcs ILIKOJbI =~ B
coorBercTBUH ¢ PI'OC Ha 2021-2022 y4yeOHBbIH roa.
7.Y4eonsbrii mman MBOY OOl r.Cnaccka Ha 2021-2022 y4yeOHbIi rof.
8. Yuebnoe nocobue Biacoa M.I'. BBenenue B ecrecTBeHHO-Hay4HBIE IpeIMETHL. MeToandyeckoe
nocobue. - M.: [lpoda,2014r.
9. Ilpunoxenue k pabouell mporpamme, yueOHBIX MPEIMETOB, KYPCOB, AMUCIHILIHH (MOJIYJICH)
MBOY OOII r.Cnaccka.
10. Kanennapusiit rpaduk mxosst Ha 2021-2022 y4yeOHbIH ro/1.
Iesn: pazBuTHe TMUHOCTH pebeHKa, GOPMUPYs U MOJIEPIKUBAST UHTEPEC K XMUMHUHU, pACIIUPEHHE
3HAHUM  ydamuxcs O IPUMEHEHHWH BEIIEeCTB B  IIOBCEJHEBHOM  JKU3HH, pa3BUTHE
HCCIIEI0BATENbCKOIO MOAX0/Ja K H3YYEHHIO OKPYXKAIOIEro MHUpa M YMEHHs HPUMEHSTh CBOM
3HAHUS Ha IPAKTHKE.
3agaun
ObpazoseamenvHbie

e @dopmHpOBaHHE INEPBUYHBIE MPEICTABICHHUS O MOHATHSX: TEJIO, BELIECTBO, MOJIEKYIIA,
aTOM, XUMHYECKHUN DJIEMEHT.

e 3HAKOMCTBO C IpocTeiinell kiaccupuKanyeil BeuecTs (10 arperaTHOMY COCTOSIHHIO, T10
COCTaBy), C ONHCAaHUEM (HU3UYECKHX CBOMCTB 3HAKOMBIX BEINECTB, C (PU3UUYECKUMH
SIBJICHUSIMH M XUMHUECKUMH PEAKIIMSIMH.

e @dopMHpOBaHHE MPAKTUYECKUX YMEHHMHM W HaBBIKOB, YMEHHS HaOMIOJaThb U OOBSCHATH
XUMUYECKHE SIBJICHUS, TIPOUCXOSIIUE B MPHUPOJE, OBITY, JEMOHCTPHPYEMbIE YUHTEIEM;
yMeHue paboTaTth C BEINECTBAMHM, BBIIOJIHATH HECJIOKHBIE XMMHUYECKHE OIIBITHI,
co0moIaTh IpaBuIa TEXHUKH O€3011acCHOCTH;

e PacmmpeHue npeacTaBlIeHHH yJaluxcs O BaKHEHIINX BELIECTBaX, HX CBOWCTBAX, POJIH B
IPUPOJE U KU3HH YEIOBEKA.
dopMupoBaHUE JIOTHYHON CBSI3U XMMHUU C IPYTUMH HayKaMi.
dopmMupoBaHHE HABBIKOB CaMOCTOSITEIBHOIO MPUOOPETEHHsI 3HAHUM M NIPUMEHEHHE X B
HECTaHJAPTHBIX CUTYaIHsIX.

Pazeusarouue

e Pa3BuTHe MO3HABATEIBHOTO MHTEpECAa M HHTE/UIEKTYaJIbHBIX CHOCOOHOCTEH B mpolecce
MPOBEICHHSI XUMUYECKOTO IKCIIEPUMEHTA.

e PasBuTHEe CaMOCTOSTEILHOCTH MPUOOPETEHUS! 3HAHUN B COOTBETCTBHH C BO3HHKAIOIIUMH
KM3HEHHBIMH  [OTPEOHOCTSIMH,  y4eOHO-KOMMYHUKATHBHBIX ~ YMEHHH,  HaBBIKOB
CaMOCTOSATENILHOM paboThI.

e Pacmupenue Kpyro3opa ydalipxcsi ¢ IPHBJICYEHHEM JONOJHHUTEIbHBIX HCTOYHUKOB

uHpopmaruu.

Pa3BuTHe yMeHUs aHAIU3UPOBATH HH(POPMAIIUIO, BEIIEISITH [JIABHOE, HHTEPECHOE.
Pa3BuTne yMeHMs IPOEKTHPOBAHUS CBOEH €S TEIbHOCTH.

Pa3BuTHe JOrH4ecKoro MbIIUICHUS], BHUMAHHUSI.

Co3nanue ycnoBUH JUTsl pa3BUTHSI YCTOHUHUBOTO HHTEpECAa K XUMUHU.

Pa3ButHe TBOpUECKUX CIIOCOOHOCTEH ydarmxcs.



e Pa3BuTHE KOMMYHHKATUBHBIX YMEHHI paboTaTh B apax u rpyie.

Bocnumamenvroie
e Bocnuranue NOHUMaHHS HEOOXOIUMOCTH OEpeKHOr0 OTHOLIEHUS K IPUPOIHBIM
porarcTBaMm.

e Bocnuranue ymMeHus ciaymaTh TOBAPHINEH.
Bocnutanue HaBBIKOB 9KOJIOTHYECKON KYJIBTYPBI, OTBETCTBEHHOI'O OTHOLICHHS K JIFOJIIM |
K IIPUPOJIE.
®opmHUpoBaHHE HABBIKOB BEXKJIMBOTO [TOBEICHHUSI.
Bocnuranue 100pokenaTeIbHOCTH U KOHTAKTHOCTH B OTHOLIIEHUH CBEPCTHUKOB.
Bocnuranue agexkBaTHOM caMOOIEHKH.
Bocnuranne notpeOHOCTH B CAMOJBHIKECHUH M CAMOPA3BUTHH.
Bocnuranue caMoAMCIUIUIHHDI, YMEHUSI OPraHU30BaTh ce0sl U CBOE BpeMS. _
@opMHpOBaHHE HPABCTBEHHOI'O OTHOIIEHHE K OKpYXXalolleMy MHpPY, UYBCTBa
COIPUYACTHOCTH K €T0 SIBJICHUSIM.

e Bocnuranue Tpynomo0Ous, yMeHus paboTaTh B KOJIJIEKTHBE H CAMOCTOSITEIBHO.

e Bocnuranue Boiu, Xapakrepa.

e Bocnuranue 6epexHOro OTHOIIEHHUS K OKpYIKalollei cpeje.

®opmbl 3aHATHI
['pynnoBass opma HCIONB3YIOTCS HPH H3YUYEHHHM TEOPETHUYECKUX CBEACHUU, OGOpMIICHHH
BBICTABOK, IIPH IIPOBEICHUH IPAKTUYECKUX PadOT, BBHIIIOJHEHUH TBOPUECKUX, UCCIIE10BATEIbCKIX
3a/1aHUH.
WunuBuayansHble GOpMbl pabOTBl MPUMEHSIOTCS TpU paboTe ¢ OTIAETbHBIMH peOsTaMHu,
00/1a/1at0IUMHU HU3KUM WJIH BBICOKUM YPOBHEM Pa3BUTHSI.
Cpoku peajiH3allM{ NPOTPaAMMBbI

[Iporpamma paccuntana Ha 1 roga oOyuenust (1 ydeOHbIH yac B Heie0) — 34 yaca B ro/l.
B pamkax mporpammbl BHEYPOUHOH JESTEIHHOCTH CO3JAIOTCS YCJIOBHS JUISI cCaMOpeau3alfi 1
caMOpa3BHTHsI KOKJOr0 pedeHKa Ha OCHOBE €ro BO3MOXKHOCTEH BO BHE Y4eOHOM J1€ATEIbHOCTH.

2.Conep:xxanue yueOHOro Kypca
Benenmue (5 4).
[Ipupona xuBast ¥ HexuBasi. SIBineHuss npupo/bl. YenoBek — 4yacTh NpUpobl. BinsHue denoBeka
Ha npupony. HeobxomumocTh u3ydeHus: nmpupoisl U OepexHOro otHoueHust K Hedl. Oxpana
IIPUPOJIBI.
Tena n BemectBa. Uro m3yuaer xumus. Kparkuit odepk vcropun Xumuu. Asxumus. Haydnbie
METOJbl M3Y4YCHHs IHPHUPOJBL: HAOIIO/IEHUE, OIBIT, TEOopusi. XHUMHs BYepa, CEroJiHs, 3aBTpa.
Texnuka Oe3omacHocTH B KaOWHETe XHUMHH. 3HAKOMCTBO C IIPOCTEHINUM XHMHUYCCKHM
000pYyI0BaHHEM. '
Jlemoncmpayus. Y TABUTEIILHBIE OTIBITHL.
Jlabopamopnas paboma. 3HaKOMCTBO ¢ 00OpYZOBaHUEM JUIS MPAKTHUYECKHX M J1a0OpaTOPHBIX
pabor.
Tena u BemecTna (12 yacoB)
XapakTepuCTUKHU Tel U BeuecTB (popma, oObem, 1BET, 3amax). TBepaoe, )KUAKOe U ra3000pa3Hoe
COCTOsIHUsL BemlecTBa. OTIMYME YUCTBIX BeIIECTB OT cMmeced. CrocoObl paszesieHus cMmecei.
JlenumocTs BemmecTBa. MoJeKyJibl, aTOMBbL, HOHBI. [IpeacraBienne o pazMepax 4acTHIl BEIIECTRA.
JlBrkenue yacTul BemecTBa. CBsA3b CKOPOCTH JIBMIKEHHUS 4acTull ¢ Temreparypoit. Juddysus B
TBEpIBIX TeJaX, KUIAKOCTAX U rasax. BzaumoneiicTBue yactuil BeuiectBa U aToMoB. [losicHenue
CTPOEHHS U CBOMCTB TBEP/IBIX TEJI, UIKOCTEH U ra30B C MOJIEKYJIIPHOH TOUkH 3peHus. CTpoeHue
aToMa M HOHA.
3HaKH XMMHYECKHX 271eMeHTOB. [lepuoanueckast cucrema JI.M.Menneneena. [IpocThie u cioxkHbIe
BEIEeCTBA (KUCIIOPOJ, a30T, BOJA, YIVIEKHC/BIA ra3, MOBapeHHas coJib). XUMHUYecKas (opmyJa.
Kucnopon. CsoifctBa kuciopona. 3HayeHue I KHUBBIX opraHu3MoB. ®otocuuTe3. Bomopos.
Boja u e€ cBoiicta. Boga xak pactBoputelns. L[BeTHocTh. MyTHOCTD. 3anax. CriocoObl OYUCTKH
BOJIbL: OTCTaBaHue, QUIBTPOBaHUE, 00e33apaxkuBanue. Bo3tyx — cmeck ra3os.



Jemoncmpayus. 1. CpoiictBa BemiecTB. 2. Habmonenue sBienus auddysun. 3. Habmonenue
B3aUMOJICHCTBUSL MOJIEKYJT pa3HbIX BemiecTB. 4. Boma-pactBoputens. 5. Opranojentudeckue
nokasareii BoAbl. 6. «Ounctka Bojb». 7. OOHapykeHHE KUCIOpoJa B cOocTaBe BO3jayxa. 8.
[Tosy4yeHue Kuciopo/ia u3 NepeKucH BOA0poa.

Xumu4deckue siBjieHus (11 yacos)

dusnyeckde W XUMUYECKHE SBICHHS. XHUMHUECKHE pPeaKkIMW, UX INPU3HAKM M YCJIOBHUS HX
nporekanusi. COXpaHeHHEe MacChl BEIIECTBA IIPH XMMUYECKUX peaklusaX. Peakuuu pa3noxeHus u
coenuHenus. ['opeHre Kak peakiusi coequHenus. OKcuIpl (YITIEKUCIBIN ra3, HeraleHasi H3BecTh,
kBapil). Haxoxaenue B npupoje, Gu3nvecKkue 1 XUMUYECKUEe CBOHCTBA; npuMeHeHue. Kucaorsl,
npaBuia pabOTHl ¢ KHCJIOTaMM, UX IpuMeHeHue. Kucinora B kenyake venoBeka. KuciorHbie
noxai. OcHoBanus. CBOWCTBA IesIouei, mpaBuia paboThl ¢ HUMH, UX (PU3NYECKHE H HEKOTOpbIE
XMUMHUYECKHE CBOUCTBA, IPUMEHEHHE.

[Tousitre o cossax. Conu (IOBapeHHast COJib, COJA, MEJI, MpaMop, U3BECTHSIK, MEIHBIH KyIIOpOC U
np.). HanbGosee xapaktepublie npuMeneHus cosei. Haubonee u3BecTHpIe OprannyecKue BEIecTBa
— yIJIeBOIbI (IUIFOKO3a, caxapo3a, KpaxMai), HEKOTOpble UX CBOMCTBA, IPUMEHEHHE; OCIIKH, HX
poJib B OKH3HM UEJIOBEKA, HCKYCCTBEHHAs IMINA; KUPbI, HMX pPOJIb B JKU3HH YEJIOBEKA,
UCII0JIb30BAHUE B TEXHHUKE; PUPOIHBIN ra3 U He(PTh, IPOAYKTHI UX NEPepadOTKHU.

Jlemoncmpayus. 1. Habmonenwe ¢u3myeckux W XUMHYecKMX sBieHud. 2. Ilposepka
MPUHA/UIC)KHOCTH BEIECTBA K KHUCJIOTaM MM OCHOBAHUSM pa3/IMYHBIMKM HMHJMKATOpamMu. 3.
BhIsicHeHHE pacTBOPUMOCTHU COJIeH B BoJie. 4. OOHapy)KeHHE KUCIIOT B IIPOJAYKTAaX ITHUTAHUS.

YBJjiekaTe/bHAS XHMHS /ISl IKCIIEPUMEHTATOPOB (6 YacoB)

CuMIIaTHYeCKHe YepHWIIA: HazHadeHue, mpocrteimue peuentbl. CocTaB akBapeIbHBIX KPAacoK.
[lpaBuna oOpamenusi ¢ Humu. CocrtaB ImKoJIbHOrO Mena. Muamkatopel. M3MeHnenuwe oxpacku
WHIMKaTOPOB B PA3IHUHBIX cpenax. [Ipupo/iHble HHANKATOPBI.

Hemoncmpayus 1. «CexperHple yepHmiay. 2. «[lomyueHne axBapelabHBIX —Kpacok». 3.
«OrnpeiesieHre cpe/Ibl pacTBOpa ¢ MOMOIIBIO HHIUKATOPOBY. 4. «IIpuroToBiaeHrne pacTUTEIbHBIX
WH/IMKATOPOB M OIpeJIe/ICHHE ¢ MIOMOIIBIO HUX cpeibl pacTBopay. KapOonar kanbius. 1. Oneir ¢
Kyco4yKoM mena.2. Mpamop u rumc. 3. PakoBuna yimutku. 4. Uto copepkutes B 3yOHOM nmacre?

3.Y4eOHO-TeMaTHYECKOE VIAHHPOBAHHE

Ne Haseanue pasoena Aol Cpoxu usyyenus
uacos.
1. Beenenne 5
2. Tena u BemecTBa 12
3. XUMHUYECKHE SIBJICHHS 11
4, VYBiieKkaTeapHast XUMUs IS 9KCIIEPUMEHTATOpOB | 6
Uroro: 34




Memoouka u mexno102us npenooasanus
@®opMBbI B METOBI IPOBEICHHUS 3AHATHI
MemoOwbi TPOBEICHUS 3aHITHIA:
. Croeecnvliit Memoo. pacckas, beceia, JIeKIus, padoTa ¢ JIUTEPATyPHBIM MaTepPHAJIOM.
JlesTeIbHOCTD 00YUalOMMXCsl 3aKII0YACTCsl B BOCIIPUSITUN U OCMBICJICHHH MTOJIYYCHHON
UH(pOpMAaIINH, BBIIOJHEHHE 3aJaHUH B TBOPUYECKUX TETPALISX.

. Haznsonvii Memoo: UCnoIb30BaHUE Pa3aTOYHOr0 MaTepuaa, rmokas Goto u
BHU/ICOMATEPHAJIOB, IEMOHCTPAIUS HATJISTHBIX TOCOOHH.

o IIpakmuyeckuii MemoO. TPEHUHTH, YIIPAKHEHHsI, TBOPUECKHUE 3aaHHU.

Dopmbl TPOBEJICHUS 3aHATHHI: » mIpakTuyeckas pabora;
UHCTPYKTaX; > HaOmoneHue;
Urpa; » 9KCIIPEeCC-HUCCIIeIOBAHHE;
Oecena; > KOJUIGKTUBHbIC U WHAUBUIYaTbHbIE
JIEKIIUS; 3 MCCIIeIOBAHUS;
MIPOCMOTP BHI€0(DHUITBMOB; » 3alIuTa UCCIIe0BATEIbCKUX padoT;
naboparopHbie paboTHI; » MUHH-KOH(pEPEHIIHs,
HKCIIEPUMEHTHI; » KOHCYJIbTAIHS.
caMoCTosITe/IbHast paboTa yqalmxcs;

IThanupyemote pe3yiomamot 0c60eHUsn COOEPIHCAHUA KypCa
JIMYHOCTHBIMH pe3y/IbTaTaMH H3Y4YeHHSs NpeIMeTa SABJISIIOTCS C/IeIyI0IHe YMEeHHsI:
o OCO3HABaTh €MHCTBO U IEJIOCTHOCTH OKPYIXKAIOIIET0 MHUPa, BO3MOXKHOCTH €ro MO03HABAEMOCTH
¥ 00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKH;
o IIOCTENICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH
U FOTOBHOCTH K CaMOOOpa30BaHHUIO, B TOM YHCIE W B paMKax CaMOCTOSTEIbHON JEATEILHOCTH BHE
IIKOJIBL;

YVVVVVVYY

® OLICHUBATh KU3HEHHbIE CUTYAI[MU C TOYKU 3PEHUS 0€301acHOro o0pasa MU3HK U COXPAHCHUSI
3JI0POBBS;

o OLICHUBATH YKOJOTUYECKHH PUCK B3aUMOOTHOIIICHUHN Ye/IOBEKA U IIPHPO/IBI.

o (bopupoBaTh KOJIOrHYECKOE MBIILICHHE: YMEHHE OLEHUBATH CBOK) JEATEIBHOCTH U MOCTYIKH

JPYTHX JIIOJEH ¢ TOUKHM 3pEHHs COXPAHEHHUsl OKpYIKAIOILIEeH Cpeibl - rapaHTa KU3HH U 0JIaronosyvus
JIIOIEH Ha 3eMite.

MeTanpeaMeTHbIMH pe3y/JbTATAMHU H3YUYEHHUS IpeaMeTa SBIsSeTCs GOpMHpOBaHHE YHHBEPCAIbHBIX
yueOHbIX aeictuii (YVY]).
PerynstuBubie YV /I: '
o CaMOCTOATEILHO OOHApYKUBaTh M (HOPMYIHpOBaTH Y4eOHYIO MpoOJieMy, ONpeaesTh Ielb
yueOHOM 1eATEIbHOCTH,
® BBIIBMraTh BEPCHHM PELICHUS MIpOOJIeMBbl, OCO3HABATh KOHEUHbIH pe3ysibTaT, BHIOUpATh M3
IPEUIOKEHHBIX H HCKAaTh CAaMOCTOSITE/IEHO CPEJICTBA TOCTHXKEHHS LIEIH;
®  COCTaBJIATH (MHAMBHIYaJIbHO WJIH B TPYIIIIE) IJIaH PEIIeHHs TPOOIeMbI;
e paboTas IO IUIaHY, CBEPATh CBOM JICHCTBHS C IEIBIO W, TIPH HEOOXOIMMOCTH, HCIPABIISATH
OITHOKH CaMOCTOSITENIHHO,
® B JIHAJIOTE C YUUTEIEM COBEPLIEHCTBOBATH CAMOCTOSTEIbHO BEIPAOOTAHHBIE KPUTEPHH OI[CHKH.
Ilo3HaBarTeabubie YY/I:
® AHAJIM3MPOBATh, CPABHMBATH, KiIaccH(UIUpoBaTh U 0000mATh (aKThl W SBJICHUS. BBIBISTH
IPUYMHBI U CIICJICTBHSI IPOCTHIX SIBJICHUH,
® OCYILECTBJIATH CpPaBHEHUE, KIACCH(UKAIMIO, CAMOCTOSITEJIbHO BBIOMpAsh OCHOBAHHUS U
KPUTEPHH JUISl YKA3aHHBIX JIOTHYECKUX OTEpaIlnii;
® CTPOWTH JIOTHYECKOE DPACCYKICHHE, BKJIIOYAIOIIEE YCTAHOBJICHHE MPUYUHHO-CIIEACTBEHHBIX
CBsI3EH.
® (03/1aBaTh CXEMAaTHYECKHE MOJICNIU C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPHCTUK 00BEKTa.



COCTABJIAThL TE3UChI, PA3INYHbIC BUJIbI IVIAHOB (IIPOCTHIX, CIIOMKHBIX | T.I1.).

npeoOpa3oBbIBATH HH(OPMAIUIO U3 OJHOTO BUAA B APYTOii (TabIHMIy B TEKCT U 1. ).

YMETb ONPECIATh BO3MOXHBIC HCTOYHMKHM HEOOXOIMMBIX CBEJICHH, IPOM3BOIMTH ITOUCK
MH(pOPMAIMH, aHATM3UPOBATH M OLIEHUBATD €€ J0CTOBEPHOCTD.

KommynukaruBubie YY/I:

CaMOCTOATENIPHO OPraHU30BBIBATh y4eOHOE B3aMMOJAEHCTBHE B TpyIie (ONpenessTh oOLme
LIeJIH, PacIipe/Ie/IsiTh POJIH, JOTOBAPUBATECS APYT C IPYIOM M T.1.).

[IpeameTHbIME pe3ybTaTaMu H3YYeHHS TIPeMETa SBISIOTCS CIIeIYIOIINE YMEHHUS:

OIIPEEIIATH POJIb Pa3IMUHBIX BELIECTB B IIPHPOJIE M TEXHHUKE,
0OBSACHATH POJIb BEIIECTB B HX KPYTOBOPOTE;

IIPUBOUTD IIPUMEPHI XUMUYECKHX ITPOIIECCOB B IPUPO/IE;

HaXOIUTh YEPThI, CBUICTEIBCTBYIOHE 00 OOUIMX NpU3HAKAX XMMHYECKHX [POLECCOB U HX
pa3IHYHUsIX.

OOBSACHATHL 3HAUEHHUE BEIIECTB B JKH3HU U X035 CTBE YeI0BEKa;

IEPEUUCIIATH OTIIMYMUTEBHbBIE CBOHCTBA XUMHYECKHX BEIECTB;

pa3yin4aTh OCHOBHbIE XUMUYECKHE MTPOIIECCHI;

OIPEJICIISAITh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BEILECTB;

TIOHHUMATh CMBIC]I XAMUYECKHX TEPMUHOB;

XapaKTepu30BaTh METOAbl XUMHYCCKOH Hayku (HaOJIOJIEHHe, CpaBHEHHE, SKCIIEPHMEHT,
M3MEPEHHE) U UX POJIb B TO3HAHUH [IPUPO/IBI;

NPOBOJUTE XUMHYCCKHUE OMBITHI K OKCIIEPUMEHTHI H OOBSCHATD UX PE3YJIbTaThI;

MCIIOJIb30BATh 3HAHUS XUMHU IIPH COOTIOICHUH MIPABHJI UCTIOIb30BAHMS OBITOBBIX XMMHUYECKHUX
Ipernaparos;

pa3jnyaTh ONacHbIe ¥ Oe30IacHbIe BEIIEeCTBA.



Ovicudoaemoie pe3yibmamol

Yyamuecs moJrydaT BO3SMOXKHOCTE Y3HATh;

0COOCHHOCTH (PU3UYECKUX U XUMHUYECKHUX SBIICHUI;

0 MHOrooOpa3uu XHMHMUECKUX SIBJICHUN (peaklMi) Ha IpUMepax peakLUd OKHCIIEHUS MEIH,
JKelle3a, TOPeHHs MarHus, napaduHa, roplOuMX ra3oB, pas/OKeHHs caxapa MPH HarpeBaHHH,
B3aMMO/ICHCTBHSI M3BECTKOBOIO pacTBOpa € YIJIEKUCIIBIM Ta3oM, PEaKLHUH HEHTpaIu3aluu
IIEJIOYH KHUCJIOTOM;

00 MHIMKaTOpax Ha MpUMepe JIakMyca (KUCIOTHO-IEIIOUHOI0) U HoJa (KpaxMalibHas 1poda);
YCJIOBUSI BOBHUKHOBEHHSI U IIPOTEKAHUSI XUMUYECKUX pEaKUUi, BHEIIHUE MPU3HAKH PEaKLIMM,
sHepreTudeckue 3HHeKThl XUMHUYECKUX PeaKIlHii;

0 (PU3MYECKHX M XMMHYECKHX SBJIECHHAX C MO3UIMN aTOMHO-MOJIEKYJISIPHBIX TIPECTABJICHUI B
caMoM OOIIeEM BH/JIE;

0 CYIIHOCTH XMMHYECKHX peaklui Kak 00pa30BaHUU HOBBIX BELLECTB IIPH COXPAHEHHH YHCJIa
aTOMOB B cUcTeME (KaK HepBas CTYIIEHb K [IOHUMAHHUIO CYIIECTBOBAHKS 3aKOHOB COXPAHEHHS B
IpUpOJIE).

METO/IbI U3YYECHHUS IPUPO/IbI (HAOTIOIEHUE, IKCIIEPUMEHT, U3MEPEHHE);

[IpaBH/Ia TEXHUKH O€30MacHOCTH U paboTe ¢ BEIIECTBAMH B XMMHUYECKOM KaOHHETE.

VYyarmuecs: CMOTyT:

OIKMCHIBATh CBOMCTBA BEIECTB, CPABHUBATH HX;

10JIb30BAThCsl MHIUKATOPaMH B JTa0OPAaTOPHOM OIIBITE;

CIIOBECHO OITHCHIBATH XHMHYECKYIO PEaKIHUIO, II0JIb3YSICh TOTOBOM 3allMChiO ypaBHEHHS
peakiii (Ha TmpuMepax o00pa30BaHHs YIVIEKHCIOrO Ta3za W3 yrjiepoga M KHCIOPOJa,
pa3IoKEeHHs] BOABI Ha KUCIOPOA M BOAOPOJ, OOpa3oBaHHs MEIM U3 MEIU M KHUCIOpOJa,
ropenust Gpocdopa);

MIPOBOAUTH HOJKPAXMaIbHYIO IPOOY;

HaOJTI0IaTh XUMHUYECKHE PeaKIUH U (U3UUYECKHE SBICHUS B IIPUPOJIE U B OBITY;

YMETh MPUBOIUTDH IIPUMEPBI IIPOSBICHUS WM MPUMEHEHUS XUMUYECKUX SIBJICHUH B IIPUPOJE,
TEXHHKE U OBITY;

OIHCHIBATH OIBITHI, HJUTFOCTPUPYIOIINE PA3THYHbIE XUMUYECKHE PEAKIIUH.

MCIT0JIb30BAaTh XUMUYECKUE CUMBOJIBI;

JlyMarTh, paccy’kaarh, 000011aTh 1 J1e/1aTh BBIBOBI;

[IPUMEHSTH MOJYYEHHbIC 3HAHUS B HECTAHAAPTHBIX CHUTYalLlUsIX.

CTaBUTh XUMHUYECKUE IKCIICPUMEHTHI,

VYyamuecs: Oy1yT 0C03HaBATh:

EIMHCTBO IPOTEKAHUS (PU3UYECKUX M XHMHUECKAX SBICHUH B pealbHBIX IPUPOIHBIX
mporeccax H MX MHOrooOpasue Kak I[pUMep CYLIeCTBOBAaHHs BCEOOBEMIIIOIIUX CBs3eH B
IIPUPOJIE;
MaTepUaIbHOCTh OKPYKAIOIIEro MUpa.
Memoouueckoe obecneuenue
YueOHO-MeTOAHYECKOE 00ecTedeHue

Ha2nsi0Hble (T1aKaThl, WUTIOCTPALMA);
neuamnwie (yaeOHbIE TTOCOOUS, pa3IaTOUYHBIA MaTepuall, CIPaBOYHUKH U T.1.);
oemoncmpayuonHole (MAaKeThI, CTEH/IbI, IEMOHCTPAI[HOHHBIE MOJIEIIN);
aleKmpoHHble 00pazoeamebHble pecypcyl (CeTeBble 00pa30BaTeIbHbIE PECYPCEI,
MYJIbTHMEIHHHBIC YHUBEPCATbHBIC YHIIUKIIONENH U T.I1.).

Mamepuanbho-mexnuueckoe obecneyenue
» Kowmmeiorep; MynbTUMEIHAIPOEKTODP; DKpPaH.
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