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1. Kommiiekc ocHOBHBIX xapakTepucTuk IIporpamMmmbi
1.1 IMosicHuTeaBbLHAsI 3aNMHCKA

IIporpamma pa3paéoTana Ha OCHOBAHHM:

- @enepanbHoro 3akoHa Poccuiickoit denepanyu «O6 o6pasoBanuu B Poccuiickoit deneparmm»

No 273 o1 29.12.2012 1. (B AeHCTBYIOIEH PENAKIINN);

- DepnepanpHoro 3akoHa Poccuiickoit ®enepamuu ot 24.07.1998 Ne 124 — ®3 «OO6 OCHOBHBIX

rapanTusix npas pe6énka B Poccuiickoit @enepanum» (c usmenenusmu Ha 31.07.2020);

- VYka3za llpesunenta Poccuiickoit @eneparmu ot 07.05.2018 Ne 204 «O HanMOHANBHBIX HENSIX U

cTpaTernyeckux 3aaadax pazputus Poccuiickoit @eneparuu Ha nepuona 10 2024 rogay;

- VYkaza IIpesunenta PO ot 21.07.2020 No 474 «O HaumoHanbHBIX LedsX pa3Butus Poccuu 1o

2030 roma»;

- HamwmonansHoro npoekra «O0pazoBanue» - [TACIIOPT ytBepxkaén npesuauymom CoBeTa mpu

[Ipesunenre PD mo crparernyeckoMy pa3BUTHIO W HAIMOHAIBHBIM TIPOEKTaM (MMPOTOKOJ OT

24.12.2018 Ne 16);

- IIpukaza Munnpocsemenust Poccun ot 03.09.2019 Ne 467 «O06 yrBepxknenuu LleneBoit Mmoaenu

pa3BUTHS PETHOHAJIBHBIX CUCTEM Pa3BUTHUS JOMOJIHUTEIBHOIO 00pa30BaHUs JIeTEN;

- Crpareruu pa3Butusi Bocnutanus B Poccuiickoit @enepanuu Ha iepuoa a0 2025 roaa, yrBepkacHa
pacniopspxenneM IlpaButensctBa Poccniickoit @eneparnmu ot 29.05.2015 r. Ne 996- p ;

- Konuenuuy pa3BUTHsST JOTONMHUTEIBHOTO OOpa3oBaHUs JeTeil, yTBepkKIeHa pacrnopsHKeHHEM
[IpaBurensctBa Poccuiickoit eneparuu ot 04.09.2014 Ne 1726-p;

- @enepanbHbI MPOEKT «Ycrmex kaxmoro pedenkay - [TPMJIOXXKEHUE k mporokomny 3acenaHus
IIPOEKTHOTO KOMHUTETA [0 HallMOHAJIbHOMY IIpoeKkTy «O0pa3oBanue» ot 07.12.2018 r. Ne 3 ;

- [locTaHoBiieHus: ['TaBHOrO rocymapCTBEHHOIO0 CaHMTapHOro Bpauda Poccuiickoit ®enepanuu OT
28.12.2020 Ne 28 «O6 ytBepxkaenun canutapHbeix mpaBwin CII 2.4.3648-20 «CanurapHo-
SMUAEMHOJOTHYECKHEe TpeOOBaHUA K OpraHu3alusM BOCIHUTAaHUS U OOy4YeHHUs, OTIbIXa H
0310POBJICHUS I€TEN U MOJIOJCKNY;

- [Ipuka3za MunucrepctBa mnpocsemenuss Poccuiickoit ®@enepaunu ot 09.11.2018 Ne 196 «O6
yTBepkIeHNH llopsinika opraHW3amMyd W OCYIIECTBICHHS OOpa30BATENBHOW JEATEIHHOCTH IO
JIOTIOTHUTEIHHBIM 00IIe00pa30BaTeIbHBIM MPOrPAMMaM»;

- [Ipuka3za MuHucTepcTBa TpyAa U conmaibHON 3amuThl Poccuiickoit @enepanuu ot 05.05.2018 Ne
298u «O06 yTBepx)AeHNH podeccnonaabHoOro cTangapra «llegaror nqomomHUTETHHOTO 00pa30BaHNUs AETEH H
B3POCIIBIX»;

- [Iucema Muno6puayku Poccun ot 18.11.2015 Ne 09-3242 «O nHampaBieHuM HHGPOpMAIUN»
(BMecte ¢ «MeToAUYECKUMU PEKOMEHJAUUSIMU IO TMPOEKTUPOBAHUIO  JIOTOJTHUTEIbHBIX
o0111epa3BUBAIOIIMX ITPOrpaMM (BKJII0Yas Pa3HOYPOBHEBBIE MPOrPaMMBbI)»;

- 3akona Pecny6muku Kpeim ot 06 wmrons 2015 roma Ne 131-3PK/2015 "OO6 ob6pa3oBanuu B
Pecny6sinke Kpsim" (¢ m3menenusmu Ha 10.09.2019);

- Meronuueckux  peKoOMEeHAaUMWd IS [EeJaroruuyeckux  pabOTHUKOB U PYKOBOAMTENEH
oOpa3oBaTesbHbIX  opraHu3auuii  PecnyOnuku  KpbiM,  peanusylomux — JONOJHHUTEIbHbIE
o01reo0pa3oBaTesbHbBIE OOIIEPA3BUBAIOIINE MPOTPAMMbl pa3iuuHoN HampasieHHOCTH (['BOY
JI1O PK KPUIIIIO 24 mas 2021 r);

- Yeraa MyHHMIIMNAABHOTO OOMKETHOTO 00pa3zoBaTesibHOTO YyupexkaeHus «CagoBckasi cpemHsis
obmeobpa3oBarenpHas mKona» Huxuaeropckoro paiiona Pecny6nuku Kpeim (manee — MBOY

«Canosckas COILLDy»).

HanpagiaenHnocts nporpammsl «Uyzeca B mpoOUpKe» — €CTECTBEHHOHAYYHOE.

AKTYaJlbHOCTh TPOrpamMMbl OOyCJIOBJIEHA €€ METOJOJOTUYECKOW 3HAYMMOCTBIO. 3HAHUA W

yYMEHHUS, HEOOXOAMMbIE Ui NpOBeIeHHs JTaOOpaTOPHBIX OIBITOB, NPAKTUYECKHX paboT u

OpraHu3alu UCCIIEIOBATENILCKOM ~ JEATENbHOCTH,  IOBBICAT  YPOBEHb  IPOEKTHO  —

MCCIIEIOBATENILCKUX KOMIIETEHIMH 00y4aroImuXxcs, MO3BOJIAT B JaJbHEHIIEM YCIEITHO clath

9K3aMEHbl M MPOJIOJIKUTH 00pa30BaHUE B BBICIINX YU€OHBIX 3aBEJICHUSX.



HoBu3HO# 1aHHON MPOrpamMMBbl ABJISIETCS TO, YTO B OCHOBE JIE)KUT CUCTEMHO-IEATEIIBHOCTHBIN MOAXO/T,
KOTOPBI CO3/Ia€T OCHOBY JJISI CAMOCTOSTEIBHOTO YCIIEITHOTO YCBOSHHS 00yYaIOIUMUCS HOBBIX 3HAHMM,
YMEHHUH, KOMIETEHLUH, BUAOB M CIOCOOOB MPAKTUUYECKOW JEATEIBHOCTH M olecredyuBaeT €€
COOTBETCTBHE BO3pPACTy U HWHIUBUAYAJIbHBIM OCOOCHHOCTSIM Y4YalllUXCs: BOCIIMTAaHUE U Pa3BUTHE
Ka4eCcTB JIMYHOCTH, KOTOPBIE OTBEYAIOT TpPeOOBaHUSAM WH(POPMAIMOHHOTO OOIIeCTBa; NpPHU3HAHKE
pelaIei poiu cojaepkanusi 00pa3oBaHUsI U CIIOCOOOB OpraHu3aluu 00pa3oBaTEeNLHON 1eITeTbHOCTH
1 y4eOHOr0o COTPYJHHMYECTBA B JOCTIKEHUHU IeJied JTUYHOCTHOTO, COIMAJIILHOTO W TMO3HABATEIHLHOTO
pa3BUTHSA 00YYAIOIIUXCS.

Ot1anunTtenbHubie ocobeHHocTH IIporpamMmbl COCTOMT B TOM, YTO OHa OOECIEYMBAET BBICOKHIA
ypOBEHb 3HAHUH, MIUPOKO BKIIOYAsi B Ce0Sl JEMOHCTPALIMOHHBIE OIBITHl U XUMUYECKUN IKCIIEPUMEHT,
MEXITPEAMETHBIC CBSI3U, YTO MO3BOJISET CALIATh 00yUeHHEe MaKCUMAILHO Pa3BUBAIOIIIM.

CoaepxaHue Kypca COCTaBIISIET OCHOBY JUISl PACKPBITHS Ba)KHBIX MHUPOBO33PEHUECKUX HJIEH,
TaKuX, KaK MaTepHAIIbHOE E€IMHCTBO BEIIECTB MPHUPOIBI, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHUEM, IPUMEHEHHUSI BEILIECTB UX CBOMCTBAMM; TO3HABAEMOCTb CYLTHOCTH XUMHUYECKHUX
MIpEeBpaIeHN1 COBPEMEHHBIMA HaYYHBIMH METOJIAMHU.

Kypc Bxirouaer B cebst OCHOBBI OOIIIeH M HEOpraHUYECKOW XUMHUU, a TAK)Ke KPaTKUe cBeIeHUs: 00
OpraHMYEeCKHUX BellecTBaX. B mporpamme Ha3BaHbl OCHOBHBIE PA3Jesbl Kypca, JJs KaKIOro U3 HUX
MEPEUYHUCIICHbl MOJJICKAIINE U3YYEHUIO BONPOCH, XUMUYECKHM SKCHEPUMEHT (JI€MOHCTpAalUH,
MpaKTHYecKre padoThl). XUMHUECKHM SKCIIEPUMEHT B Ipoliecce OOy4YEeHHs COYETaeTcsl C JIPYTrUMU
CpeICTBaMU OOyUYEHUSI, B TOM YHCIIE U C Ay THOBU3yaIbHBIMH.

Pemennto 3amad BOCHHMTaHUS Yy Y4YallMXCsd HWHTEpeca K 3HAHUSAM, CAMOCTOSITENBHOCTH,
KPUTHUYHOCTH MBIIUICHHS, TPYAOTIOOMS U JTOOPOCOBECTHOCTH TIpU OOyYEHHU XUMHUH CIyXkKaT
pa3zHoOOpa3Hble METO/IbI U OPraHU3aLMOHHBIE (POPMBI, KaK TPAJAULIMOHHO YTBEPIMUBIIUECS B IIKOJIbHON
MPaKTUKE, TAK U HETPAULIMOHHBIE, IOSBUBLINECS B ONBITE MEPEOBBIX yUUTEIECH.

3HAUYUTEIIPHOE MECTO B COJEpPKAaHUU Kypca OTBOJAUTCA XMMHYECKOMY HKcrepuMeHTy. OH
OTKpPBIBACT BO3MOXXHOCTH (OPMHUpPOBATH Yy YyYAIIMXCS CHCIHATbHBICE TPEAMETHBIE YMEHUS
paboTaTh € BEIIECTBAMHU, BBIOJHATH MPOCTHIE XUMHUYECKHE OMbBIThL, YYUT HIKOJbHUKOB
0e30MacHOMY M SKOJIOTHYECKH TPAMOTHOMY OOIICHHIO C BEIIECTBAMHU B OBITY M Ha IPOU3BOJICTBE.
Ieparornyeckasi mejeco0OPa3HOCTh OINPEAEISIETCS UCHOJb30BAHUEM ONBITHO- 3KCIIEPUMEHTAIbHON
NEATeTbHOCTH B Pa3BUTHM  JIIOO03HATEIBHOCTH,  IMO3HABATEJIbHBIX  IMPOLECCOB,  YYUTHIBAS
WHANBUAYaTbHbIE BOBMOKHOCTH M CIIOCOOHOCTH, IPUMEHEHUS OIbITAa B paCCMaTpPUBAHUU Npodeccrii B
pa3BUTUU paHHEH IPOGOPUEHTAIUH.

Anpecat nporpammsl: o0yyaromuecs 13-14 et

B rpynmy mnpuHuUMaroTCs BCE JKeNarllue, AOCTUTIIME YKa3aHHOro Bo3pacta. (OCHOBaHME Ui
3aUUCIICHHS: 3asBJICHUE OJJHOTO U3 POJUTENCH (3aKOHHBIX MPEACTABUTENEH) U coracue Ha 0OpaboTKy
MIEPCOHAJIBHBIX JAHHBIX.

O0beM u cpok ocBoenus IIporpammbi: 36 yacos, 1 ro.

YpoBeHb NPOrpamMMbl - CTAPTOBBIH.

®opmbl 00yuyenus no Ilporpamme: ounast.

Oco0eHHOCTH OpraHu3auvu 00pPa30BaTeJbHOIO NMpouecca. 3aHATUS TPOBOASTCS B TPYIIIE
y4almxcs OJHOTO BO3pacTa MOCTOSTHHOTO COCTAaBa.

Pesxum 3ansiTuii: 36 yaca B roa, 1 pa3 B Heaeso no 1 yacy, 3anaTus mo 45 MUHYT;

Kommuectso B
KomxnuectBo B Heaemo

YpoBeHb Konunuectso roj
OCBOEHUSA pabouux Muen Yucno u | Yacos 3anatuii | YacoB
I'ox oOyuenus HEZEIb IIPOOJKUTEIBHOCTh
3aHSATUN B IEHD
CrapToBbIit 36 1 1 o 45 mun 1 36 36
ypoBeHb lrof




1.2.leanb u 3apauu [Iporpammpr:

Iean: DopMUpPOBaHUE Y O0YIAIOIIUXCS €CTECTBEHHOHAYIHOTO MHPOBO33PEHHS

3apaun:
Oo0pa3oBaTebHble (IpeAMETHBIE, 00yYaOIINe):

- IOJTOTOBUTH YUAIINXCS K U3YUSHHUIO Y4eOHOT0 MpeMeTa XuMus B 8 Kiacce;

- YCOBEPIIIEHCTBOBAThH HABBIKH 10 XUMHUECKOMY IKCIICPHMEHTY

- OATOTOBHUTH O0YYAIOIIUXCSI K MPAKTUYCCKOM IeATSITLHOCTH;

- popMHUpPOBATH MPEICTABICHUE O IPEIMETAX: MX CBOHCTBAX M KA4eCTBAX;

- pacuInpsTh npeAcCTaBiIeHUss O MNpodeccusX, CBA3aHHBIX CO  CICHU(PUKOW  OMBITHO-
AKCIIEPUMEHTAIILHOU e TCIIEHOCTH.

JInuHOCTHBIE (BOCIIUTATEIIbHBIC):

- CO3/IaTh MMOJIOKHUTEITHLHYI0 MOTHBAIIHIO K CAMOCTOSTEIIEHOMY 3KCTIEPUMEHTUPOBAHHUIO;

-C03/1aBaTh JIPYkKECKyto atMochepy B rpyIIe BO BpeMs IPOBEICHNUS HCCIICIOBAHUIA,

-BOCIIUTHIBATh YMEHUS pa00TaTh B KOJJICKTUBE, TyBCTBA B3aUMOITOMOIIIH;

-BOCIIMTHIBATh YCHIYMBOCTh H AKKYPATHOCTb.

MeTtanpeaMeTHbIe (Pa3BUBAIOIINE):

- pa3BUBaTh O3HABATEIbHBIE UHTEPECHl U TBOPUYECKUE CIIOCOOHOCTH;

- pa3BHUBATh TOJOKUTEILHBIC OTHOIICHUS K OOYYEHHWIO ITyTEM CO3JaHWs CUTYallud yIUBIICHUS,

3aHUMATEJIbHOCTH, MAPATOKCATLHOCTH.

1.3. BocnuTaTeabHbI NMOTEHIHAJ] NPOrPaAMMBI:

BocrnuratensHass pabora B paMkax mnporpammbl «YUyneca B mHpoOHpKe» HampaBiieHa Ha
npuoOpeTeHne MKOJIbHUKAMU COLMANBHBIX 3HAHUM M MPEACTABICHUN O XUMHUYECKUX TEXHOJIOTHAX, O
3HaYEHUE XUMHUU B COBPEMEHHOM MHpE, Pa3IMYHbIX TEXHHKAX M BHJAX HCKYCCTBA, MCIOJb3YIOIIHUX
JIOCTIDKEHUS] XUMMH, TOHMMAHUS MX COLMAJbHOW 3HAYMMOCTH B IIOBCEIHEBHOM Jku3HU. s
JOCTHKEHHSI JAaHHOTO YpPOBHSI Pe3yJIbTaTOB 0cOo00€ 3HAYEHHE HMEET B3aMMOJICHCTBUE YUEHUKa CO
CBOMMH YUMTENISIMHU KaK 3HAUMMBIMU JJII HETO HOCHUTENSIMH COIIMAJIbHOTO 3HAHMS U TOBCEIHEBHOTO
OTIBITA.

Jlis pemieHuss TOCTAaBIEHHBIX BOCHHUTATENBHBIX 3a7ad W JOCTHIKEHHS IIeJM MPOTPaMMBI
oOydaroniuecs: NMPUBJIEKAIOTCS K yYacTUIO B Pa3jMYHBIX KOHKYypcaX, OJMMIMAgaX, MEpPONpPUSATHUSX,
MIPOBOJIUMBIX B IIKOJIE.

B pesynbrare mpoBeneHUS BOCIMTATENbHBIX MEPOINPHUATHI y oOydaromuxcsi 00beAHMHEHUS
Oynetr cOpMHpPOBAHO TO3UTHBHOE OTHOIICHHE K 0A30BBIM IIEHHOCTSIM OOIIeCcTBa (YEJIOBEK, CEMbS,
OteuecTBO, MPUPOIA, MU, 3HAHUS, TPYH, KYJIbTypa), YBRKEHUE K JyXOBHO- HPABCTBEHHBIM LIEHHOCTIM
B IPOLIECCE KOMILJIEKCHOTO OCBOEHHUS NpOorpammsl. J[ias JOCTHKEHUS JAHHOTO YPOBHSI PE3YJIbTaTOB
0co0oe 3HaUYeHHE MMEET PAaBHONPABHOE B3aMMOJICHCTBUE HIKOJBHUKA C JPYTHMMH IIKOJbHUKAMU Ha

YPOBHE KJ1acca, IKOJIbI, TO €CTh B 3aIMILIEHHOM, APYKECTBEHHOM €My COLIMAJIBHOU Ccpelie.

1.4. Copepxanue nporpamMmbl: YueOHbIN IVIAH

Ne | Ha3Banue pa3zena, Tembl KonuuecTBo yacos Dopmsbl
BCEro | TEOpHs | MPAKTHKA | aTTECTALIUU
I
KOHTPOJIS
Pa3zjnesn 1 Xumus B ieHTpPe eCTeCTBO3ZHAHMS. 11 4 7
[IpaBuna 6e3onmacHOCTH. XUMHS KaK 4acTb Jnarnoctrka
ecrecTBO3HaHus. [Ipenmer xumuu 1 3HaHuii no Th,
[lepruHas aTrecTanus oIpoc
HaOnronenne u 9KCIEPUMEHT KaK METOIbl M3Y4YEHUs
€CTECTBO3HAHUS U XUMHHU 11
[TpakTrueckas padorta Ne 1 «3HaKOMCTBO ¢ paboThI

naboparopHbeM o0opyaoBanuem. [Ipasuia




TEXHUKU 0E€30I1aCHOCTI

4 [Ipaktuueckas padota Ne 2 «Habmonenue 3a

ropsiiei cBeyoid. YcrpoiicTBo u pabora crup-
TOBKU»

5 |MonenupoBanue. JlabopatopHblii onbIT «Jloruueckoe
MOCTPOCHHUE MOJIEIIA HEBUIUMOTO OOBEKTa»

6 [Xumuyeckue 3HaKH U POPMYIIBI

7 [Xumus u pusuka

8 |ArperaTHbIe COCTOSIHUS BEIIECTB

9 Xumust u  reorpadus.  JlaGopaTOpHBII  OMBIT
«3yueHne TrpaHUTa C TMOMOIIBIO YBEIUYUTEIHLHOTO
CTEKJIa»

10 Xumus w  Owosorms.  JIaOOpaTOpHBIA  OMBIT
«OnpeneneHne CoAepKaHUs BOAbBI B PACTCHHH.
OOnapyxeHue »d(UPHBIX Macel B anelbCUHOBOU
KODKE. OO6HapyxeHue Mmacia B ceMeHax
MOJICOJTHEYHHKA, KpaXMaya B NIIEHUYHOU MYKE»

11 [KayecTBeHHBIC PEAKIIMH B XUMUHU

Pa3nea 2. MatemMaTHka B XUMUU. 12

1 |OTHOCHUTENbHBIE ATOMHAs U MOJIEKYJIIpHAsi MacChl 2

2  MaccoBas 101 3JIEMEHTA B CII0KHOM BEIIECTBE 2

3 |UucTele BemiecTBa U CMECH

4  |O0BeMHas IOJIsI ra3a B CMECH

5 [MaccoBas 07151 BeleCTBa B pacTBOPE

6 [Ipaktuueckas padota Ne 3 «IIpuroroBienue pacTBopa
C 3aJaHHOM  MacCOBOM  JIOJE€H  PacTBOPEHHOIO
BELIECTBA»

7 MaccoBas 1o npumeceu Dkcmpecc-
Ipomesrcymounas ammecmayus. TECT

8 |Pemenue 3amad u ynpaxHeHHH 1o teme «MaTeMaTuka
B XUMHI»

9 [ XuMuHYecKHe 3arajku

Paznen 3. SIBjieHus1, npoucxoasiniue ¢ BeneCTBaMu 10

1 |Paznenenue cmeceii. CrocoObI pa3ieiicHus CMECEH.
[TpakTudeckas pabora Ne 4 «BripanuBanue
KPUCTAJIJIOB COJIH

2  |®unbrpoBanue. JlabopaTopHbIi ONBIT «M3roToBICHNE
OOBIYHOTO W CKJIAYaTOTO (PMIBTPOB U3
(bUIBTPOBAIBHON OyMaru uiu OyMa)kHOU caieTKm.

3 | AacopOuus

4 |lucTuinsus, Wiv IeperoHka




OO6cyxIeHne pe3yIbTaTOB MPaKTHIeCKor paboThl Ne 4 1
«BpIpalnBanie KPUCTAIIIOB COJIN

ITpaktnueckass pabora Ne 5 «OumcTka TOBapeHHOM 1
COJIN»

[IpakTueckass pabota Ne 6 «M3yueHue mpouecca) 1
KOPPO3UH JKeTIe3a»

XMMHUYECKHNE PEAKUUH. YCIOBHS NPOTEKAHUA U 1
MpEeKpaIIeHUs] XUMUYECKUX PEaKIIUn

[Ipu3Hakn XUMHUYECKUX peaknuid.  JlabopaTopHbIid 1

onbIT «B3auMonelcTBUE YKCYCHOM KHUCIOTHI C ITUThE-
BOW comoil (TuapokapOOHATOM HATpus). Y IaJeHUE
[IATEH OT pacTBopa Hoxa»

10 |OO6cyxkeHue pe3yabTaToB MPAKTHYSCKONW paboThl Ne 6 1
«M3ydeHune mporiecca KOppO3UH Kee3an.

Pasznea 4.Pacckasbl 10 XUMHUH. 3 3 -

VYuennueckas koHpepeHIHs «Bpiaaromuecs pycckue 1
yUYCHBIC - XUMUKI»

Konkypc coobmenuii yuammxcs «Mo€ mrodoumoe 1
XHMHAYECKOE BEIIECTBO

KOHKypc y4YEHMYECKMX IPOEKTOB, IOCBSLICHHBIN 1 3amura
MCCJIEZIOBAaHUAM B 00J1aCTH XUMHUECKUX PEaKIUi [IPOCKTOB.
Hmozoeas ammecmayuas.

UTOIro 36 13 23

Coaepxanue nmporpamMmbl
Paznen 1. Xumus B ueHTpe ecrecrBo3Hanus (11 yacos)

Xumus Kak 4acTb ecTecTBo3HaHus. IIpenmer xumuu. XuMHS — 4YacTb €CTECTBO3HAHUS.
B3aumooTHoO1IEHH YelloBeKa U okpyxatoiiero mupa. [Ipeagmer xumun. dusndyeckue Tena U BelIECTBa.
CaoiictBa BeniecTB. [ [puMeHeHue BEEeCTB Ha OCHOBE UX CBOWCTB.

Habmonenue u sKCrepruMeHT Kak METOJbl M3y4eHHUs eCTeCTBO3HaHWs U xumuu. HaGmroneHnue
KaK OCHOBHOW METO]I TIO3HAHUS OKPYXKAIOIIEro MUpa. YCJOBHUS MpoBelneHus HaOmoaeHus. ['unoresa.
OkcnepumenT. BeiBoa. Ctpoenue miamenu. JlabopaTopust U 000pyaoBaHHE.

MopnenupoBanue. Mopens, moaenupoBaHue. OCOOCHHOCTH MOJEIHUPOBaHHUS B reorpadum,
¢uzuke, Omonornn. Moaenu B Oumosioruu. Mymspku. Mopaenmu B dusuke. DnekTpodopHas MalindHa.
['eorpadmyeckne Monenu. XUMHUECKHUE MOJICTU: TIpEeAMETHBIC (MOIEIIA aTOMa, MOJIEKYJI, XUMHUYECKUX
U TPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WJIM CUMBOJIbHBIC (CHUMBOJIBI AJIEMEHTOB, (HOPMYIIbI
BELIECTB, YPABHEHMSI pEaKLIUii).

XuMHUECKUe 3HaKH U (HopMyJibl. XUMHUECKHUH 3yieMeHT. XUMUYeckue 3Haku. MIx o0o3HaueHue,
npou3HoIIeHne. Xumudyeckue (opmynsl BemiecTB. [IpocTele U clokHble BemiecTBa. WHAEGKCH U
koa(urmentrl. KauecTBEHHBIN 1 KOJMYECTBEHHBIN COCTAB BEIIECTBA.

Xumust ¥ QU3UKa. Y HUBEPCATbHBIN XapaKkTep MOJI0KEHUH MOJIEKYIAPHO-KUHETUYECKON TeOpuH.
[lonsituss «atom», «Mmolekyna», «uon». Crpoenue BemecTBa. Kpucrainuyeckoe cOCTOsITHUE
BemiecTBa. Kpucramnuyeckue pemeTrkud TBepAblx BemiecTB. Juddysus. bpoyHoBckoe ABMkeHHE.
BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

ArperatHble COCTOSTHUSI BemiecTB. [loHsTHE 00 arperaTHOM COCTOSIHUM BetecTBa. dusnveckue u
XUMHYECKHE siBIIeHUs. ['a3000pa3HbIe, )KUKHE U TBEP/IbIC BemleCcTBA. AMOP(HBIC BEIIECTBA.

Xumus u reorpadus. CtpoeHue 3emiu: sapo, MaHTus, kopa. JIurochepa. Munepaisl U TOpHbIS
nopoabl. MarmaTuueckue u oca-JA04YHble (HEOPraHUYEeCKHEe U OpraHUYecKHe, B TOM YHCIIE U TOPIOYHE)



MTOPO/IBL.

Xumusi u  Ouonorus. XWUMHUYECKHH COCTAaB >KMBOM KJIETKU: HEOpPraHWYecKue (Boaa U

MUHEpaJbHbIE COJIM) U OpraHuueckue (OeiKu, )KUpPBI, YIIeBOAbl, BUTAMHUHBI) BemlecTBa. buonornyeckas

pOJib BOABI B JKUBOH KieTke. MOTOCHHTE3. XJ'IOpO(l)I/IJ'IJI. buonornyeckoe 3HaUeHHE JKUPOB, 6CJ'IKOB,
B(prHBIX Macel, yrii€BoaoB U BUTAMHWHOB JJIA XKU3HCACATCIbHOCTH OPraHUu3MOB.

KauectBennbie peaknuum B xumuu. KadecTBeHHbIE peakuuu. Pacrno3HaBaHuE BELIECTB C

IIOMOUIbI0 KaUECTBEHHBIX peakuui. AHaiuTu4Yeckuil curtan. OnpenenseMoe BEIECTBO M PEaKTHB Ha

HECTO.

Hemoncmpauyuu
Konnekuust pa3nuyapix npeameToB uinu (oTtorpaduii mpeaMeToB U3 AIOMHUHHS AJS WLTIOCTPAINH
UJIeN «CBOMCTBA — MPUMEHEHUEY.
Y4ebHoe 000pynoBaHuE, UCTIONB3YyeMOE Ha ypoKax PU3HUKH, OMOJIOTHH, Teorpaduy U XUMUHU.
OnektpodopHas MammHa B AeiictBun. ['eorpaduyeckue moaenu (rinodyc, kapra). buonoruueckue
Mozenu (MyJsDKM OpPraHOB M CHUCTEM OPraHOB pacTeHHi, HBOTHBIX U uejoBeka). dusnueckue u
XUMHUYECKHE MOJIENIM aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAJUINYE- CKUX PEIIETOK.
OO6beMHbIe U HIAPOCTEPKHEBBIE MOJIETH BOJIbI, YTIIEKUCIOTO U CEPHUCTOIO I'a30B, METaHa.
OO0pa31pl TBEpBIX BEMIECTB KPUCTAIITUYECKOTO CTPOEHUS. Mo KPUCTAITMUYECKUX PEHIeTOK.
Bona B Tpex arperaTHbIX cOCTOSHMSX. Konneknus KpHUCTaNIMYeCKUX M aMOp(HBIX BEHIECTB U
U3JeIUN U3 HUX.
Komnnexkuus MuaepasnoB (J1a3ypuT, KOPYH/I, XaTbKOIUPHT, (DIFOOPHUT, TAHT).
Komnnekuust ropHbIX opoA (TpaHuT, pa3inyHblie POPMbI KaJlbIIUTa — MEJ, MPaMop, U3BECTHSIK).
Komnnexuus roprounx uckonaeMbix (HeTh, KAMEHHBIN yTOJIb, CJIAHIIBI, TOP)).

,ZIemoncmpauuonubte IKCnepumenmobl

Hayunoe HaGmroneHue u ero onucanue. Mzyuenue cTpoeHus miaMeHu.
CrniuproBast HKCTpaKLus XJI0pohuilIa U3 3eJIEeHbIX JJUCThEB PACTEHUIM.
«IlepenuBaHue» yIIeKUCIOro Ia3a B CTAKaH Ha yPaBHOBEILICHHBIX Becax.
KauectBeHHas peakiyst Ha kuciaopoa. KauecTBeHHas peakius Ha yriIeKUCIIbIH ra3.

Jlabopamopnvie onvimut

PacnipocTpanenue 3amaxa OJEKOJOHA, TyXOB WIIM JI€30[I0paHTa Kak mporecc auddysnu.
HaGmtonenre OpOyHOBCKOTO — BM>KEHUS YaCTHUEK YEPHOM TYILH MOJI MUKPOCKOIIOM.

Juddys3us nepmaHranara Kajms B JKeJIaTHHE.

OOHapy:xeHue 3(h)UpHBIX Macel B aneIbCHHOBON KOPOUKe.

W3yudenue rpaHuTa ¢ MOMOIIBIO YBETUUUTEIBHOIO CTEKIIA.

Onpenenenue colepkaHus BOJbI B PACTEHUH.

OOHapy:keHue Macia B CEMEHaX MOJICOTHEYHHUKA U TPEIIKOT0 Opexa.

OOHapy:xeHue Kpaxmaja B MIIEHUYHON MYyKe.

B3aumonelicTBue ackopOMHOBOM KUCIIOTHI ¢ Hlo0M (onpeaeneHne ButamMuHa C B pa3IM4HbIX COKaX).
[IponyBaHue BbABIXaEMOIO BO3AyXa YEPE3 U3BECTKOBYIO BOAY.

OObHapy>keHne N3BECTKOBOI BOJIbI CPEIN Pa3INYHBIX BELIECTB.

,ZIOM(IWHM(! onbslnol

N3rotoBnenune Mozenel MOJIEKYJI XUMUYECKUX BEILIECTB U3 TUIACTUIINHA.
Huddysus caxapa B Boze.
OnbITHI C MyCTOM 3aKPHITON TIACTUKOBOI OYTHUIKOM.

OO6nHapy’keHre Kpaxmaia B MPOAYKTaxX MATaHuUs; sI0J0Kax.

Ilpakxmuueckas paboma Ne 1. 3HakOMCTBO C T1a0OpaTOPHBIM 000pyHoBaHKEeM. [IpaBuia TEXHUKH
0€30I1aCHOCTH.
Ilpakxmuueckas paboma Ne 2. HabmoneHue 3a ropsieil cBeuoid. Y cTpoicTBO 1 paboTa CIIUPTOBKH.



Pazgen 2. MatemaTtuka B xumuu. (12 yacos)

OTHOCHUTENIBHBIE AaTOMHAsT W MOJIEKYJIsIpHas Maccbl. OTHOCUTENbHAash aTOMHAsh Macca DJJIEMEHTA.
MonekynsipHas Macca. OnpezesneHne OTHOCUTEIBHOM aTOMHOW MacChl XMMHYECKHX 3JIEMEHTOB IIO
tabmune J[. M. MenneneeBa. HaxoxaeHue OTHOCHTEIBHOW MOJEKYJISPHOW Macchl MO Qopmyle
BEILIECTBA KAK CYMMBI OTHOCHUTEJIBHBIX AaTOMHBIX MAacC, COCTAaBISIOIIMX BEIIECTBO XMMHYECKUX
JJIEMEHTOB.

MaccoBast 1oyl 21€MEHTa B CIIOKHOM BeulecTBe. lIoHATHE O MaccoBOM 10j€ XMMHYECKOTO
3JIEMEHTA B CJIOKHOM BEILECTBE M €€ pacueT 1o (Gopmysie BemiectBa. Haxoxaenne GopMyibl BelecTBa
0 3HAYCHHUSM MACCOBBIX JI0JIeH 00pa3yIoNIUX €ro JIEMEHTOB (I JBYX4YacOBOTO U3yUEHUs Kypca).

Ilpomesicymounas ammecmayusa->KCrpecc-TecT

Uucteie BemecTBa U cMecu. Yucteie BemecTBa. Cmecu. ['eTeporeHHbIE 1 TOMOTEHHBIE CMECH.
["a3000pa3uble (BO31yX, HPUPOAHBIN ras), xujakue (HedTh), TBEpAble CMeCU (TOPHBIE IOPOJIbI,
KyJMHApHbIE CMECH U CHHTETUYECKHE MOIOIIIUE CPECTBA).

Ob0bemHas nons rasa B cMmecu. Ompenenenue oO6beMHOH monu raza B cMmecu. CocrtaB
aTMoc(epHOro Bo3Ayxa U HMPUPOIHOTO Traza. Pacuer obObeMa [onu raza B CMECH MO €ro 0o0beMy U
HA00O0pOT.

MaccoBast 1075 BemiecTBa B pactBope. MaccoBasi 1ot BeuiectBa B pactBope. KoHueHTpanus.
PactBopuTens u pacTBOpeHHOE BenIecTBO. PacueT Macchl paCTBOPEHHOr0 BEILIECTBA MO0 Macce pacTBOpa
1 MacCOBOH J0JI€ PACTBOPEHHOI'O BEILIECTBA.

Maccosas nosst npumecei. [lonsiTre 0 4yMCcTOM BeniecTBe U NpuMecH. MaccoBasi 107151 IpUMECH
B 00pasie ncxoaHoro BemecTBa. OCHOBHOE BeIIEeCTBO. PacueT Macchl OCHOBHOT'O BEIIECTBA IO Macce
BEILECTBA, COACPIKALIErO ONPEAEICHHYIO0 MaCCOBYIO JIOJIIO IIPUMECEH.

Hemoncmpayuu
e Komiekuus pa3inyHbIX BUJOB MpamMopa 1 U3J1eJIui U3 HEro.
e (CMech peyHOT0 U CaxapHOro Mecka v UX pa3/ieieHue.
o Komnekuus HedTH U HEPTETTPOTYKTOB.
o Konekmusi OBITOBBIX CMECEH.
¢ /luarpamma coctaBa aTMoc(epHOro Bo3ayxa. Jluarpamma cocTaBa HPUPOJIHOTO rasa.
e Koyexkuys « MuHepasisl ¥ TOPHBIE ITOPOABD).
Homawinue onvimut
e I3yueHne cocTaBa HEKOTOPHIX OBITOBEIX M (DapMaIeBTUYECCKUX IIPENapaToB, COACPIKAIINX
ONPEAEICHHYIO JTOJII0 PUMECEH.
IlIpakmuueckaa paboma Ne 3. 1lpurorosineHue pacTBopa ¢ 3aaHHON MaccoBOH oJei
pPacTBOPEHHOT 0 BEUIECTBA.

Paznen 3. SIBaenus, npoucxoasumme ¢ BemectBamu (10 yacos)

Paznenenne cmecei. CrnocoObl pasjeneHus cmeceid M ouMcTKa BemiecTB. HekoTopble
IpocTelIMe crnocoObl paseNieHus CMeceil: MpoceuBaHKe, pas3/iejeHUe CMecel MOPOLIKOB Xele3a U
cepbl, OTCTaMBaHUE, [JCKaHTalUs, LEHTPU(PYTUPOBAHUE, PpaA3JCIICHUE C IIOMOUIbIO JEJIUTEIIbHON
BOPOHKH, (uibTpoBanue. PuiabTpoBaHue B JabopaTopuu, ObITYy M Ha mnpou3BoxacTBe. IlonsTHe o
¢wibTpare. Ancopbumsa. I[lonarue o0 aacopbuumu u agcopOeHTax. AKTUBHPOBAHHBIA YIoJIb Kak
BayKHEHIINK acopOeHT. Y cTpoiicTBO MPOTUBOTa3a.

Jvctunsanus, wim neperonka. Juctmsnus (meperoHka) Kak MpoLecc BbIJICJIEHUs BElIecTBa
U3 KHIKOM cMecu. JlucTwiuimpoBaHHas Boxa W OOJacTH ee hpuMeHeHWs. Kpucrammsanus win
BhIMapuBanue. Kpucramimsanus u BeIIapuBaHuE B J1abopaTtopuu (KpucTaum3aTtopsl U ¢apdopoBsie
YalIKky JUIs BbIMapuBaHus) u npupoze. Ileperonka neptu. Hegrenpoaykrsl. @pakiumoHHas neperoHka
KHMJIKOTO BO3yXa.



XUMUYEeCKHEe peakuuu. YCIOBUS TMPOTEKaHWs M MPEKpalleHUs XUMHUYECKUX pEeaKIMi.
XHUMHYECKUE PEAKLUM KaK IPOLIECC MPEBPALIEHUS OJHUX BEILIECTB B JIpYyrHe. YCIOBHs MPOTEKaHUS
XUMHYecKuX peakiuidi. CompuKoCHOBEHUE (KOHTAKT) BellecTB, HarpeBanue. Katanuzatop. Marudurop.
VYrpaBneHue peakuusMu rOpeHusl.

[Ipu3nakn xuMmuueckux peakuuid. IIpu3HaKM XUMHUYECKMX peakuui: HW3MEHEHHE LBETa,
o0Opa3oBaHHe OCaJKa, PACTBOPEHHE IIOJYYCHHOTO OCaJKa, BBIIEJICHUE Ta3a, NOSBICHHE 3araxa,
BbIJIEJIEHUE U HU TIOTJIOLIEHUE TEIUIOTHI.

/emoncmpavyuu
Ownptp [loTTa. Boponka broxaepa. Y cranoBka 115 GUiIbTPOBaHHMS 110 BAKYYMOM.
PecrniuparopHble Macku 1 MapJieBble OBSI3KH.
[IpoTuBoras u ero ycTpomcTBo.
Komnexnust «Hed1b 1 HePTENPOTYKTHI».
Jemoncmpayuonnvie Ikcnepumenmaol

Pa3znenenune cmecu mopolika cepbl U JKeJNe3HbIX ONMUJIOK. PazneneHue cMecu Mopolika cepbl U
necka.

Paznenennie cMecu BOIBI W PACTUTEIBLHOTO Macjia C TOMOIIBIO IEIUTEIBHOM BOPOHKH.
[TomydyeHne IUCTWIIMPOBAHHOW BOABI C TIOMOIIBIO JIAOOPATOPHOM YCTAHOBKH JUISI TIEPErOHKH
SKUIKOCTEH.

Pa3nenenne cMecu mnepMaHraHata M JuUXpoMara Kajusl CIIOCOOOM  KpUCTAJLIIM3alLUU.
B3aumoneiicTBre ®Kene3HbIX OMUIIOK U MOPOIIKa CEPhl IPU HArPEBAHUH.

[Tonyuenue yriieKucioro raza B3aMMOJACHCTBHEM MpaMopa C KUCJIOTOH U OOHApyX eHHUe ero c
MTOMOIIIBIO U3BECTKOBOM BOJIBI.

Karanurudeckoe pas3iiokeHue mepokcuaa Boaopoaa (katanusatop — auokcua maprania (1V)).
OOHapy:keHue pacTBOpa MIETOYH C TOMOIIBIO MHIUKATOPA.

B3aumonelicTBue pacTBopa NmepMaHraHata Kalusi M pacTBOpa IUXpomaTa Kalusi C pacTBOPOM
cyib(uTa HATPUSI.

BsanmopeiicTBre pacTBOpa IepMaHraHaTa Kaliisi ¢ aCKOPOMHOBOHN KHCIOTOM.

BzanmopeiicTBre XJ10pua Kesesa ¢ JKEITOW KPOBSIHOW CONBIO U TUAPOKCHIOM HATPHSL.
B3aumoneiictBue rugpokcuna xenesa (I1I) ¢ pactBopom consiHOM KMCTOTBHI.
Jlabopamopnuie onvimot

Ancop0uus KyKypy3HbIMU ITaJJOYKaMU TapOB Maxy4yux BemiecTs. Mzyuenue ycTpoiicTa
3)KUTAIKH U TUITAMECHH.
Jlomawinue onvtmut

Paznenenue cMecu cyxoro MoJjioka v peqHOr0 IMecKa.

OtcrauBaHKe B3BECH MOPOIIKA JJIs1 YUCTKH MTOCYABI B BOJIE U €€ JIeKaHTalus. AJcopOius
AKTUBUPOBAHHBIM YIJIEM KPacsIIMX BEIIECTB MENCU-KOJIbI.

PactBopenue B Boge Tabnetku acnuprura YIICA. [TpurotosieHne n3B€CTKOBOM BOJIBI U OTIBITHI C
Hel. M3yuenue coctaa CMC.
Ilpakmuueckaa paboma Ne 4. BeipanyBaHue KpUCTAJUIOB COMH (JIOMAITHUN SKCTIEPUMEHT).
IlIpakmuueckasn paboma Ne 5. OuncTKa MOBapEHHON COMH.

Ilpaxkmuueckan pavoma Ne 6. VIzyueHue nporecca KOPpO3uHU Kejesa.
Pazpnen 4. Paccka3pl mo xumuu (3 4aca)

Yuenuueckaa kongpepenyusn. «Bpiparomuecs pycckue yueHble-XUMUKIY.

Koukypc cooowenun yuawjuxca. «Moe mo0uMOe XMMHUYECKOE BEILECTBO»
(OTKpBITHE, TOTYYEHHE U 3HAUYEHUE).

Konkypc yuenuueckux npoexkmog. KoHKypc NOCBSIIEH U3YUCHHUIO XUMHUUECKHUX PEaKIuil.
Hmozoeana ammecmayusn- 3auuma npoekmos.



1.5. Ilnanupyemblie pe3yabTAThI
ITocne 3aBepiienus o6y4enus o IIporpamme oOyuaronuecs
OyayT 3HATH:
e OCHOBHBIE METOJIBI H3MEPEHHUI M CIIOCOOBI MPEICTaBICHUS MOJYYCHHBIX PE3yJIbTaTOB B
BUJI€ TaOJIMII, JUarpamMm U rpadukos;
e CrpyKkTypy IpOBOIUMOM HCCIIEI0BATEIBCKON PAOOTHI;
e [lpaBuia noBeneHUs HAa 3AHATUAX.

OyIyT yMeTh:

e (CocTaBiATh MO/ PyKOBOJICTBOM II€Jlarora NporpaMMbl IOUCKa;

e  PaGotaTh ¢ TEKCTOM, J1€JIaTh BHIBOJIBI;

e [lonb30BaThCs CIPABOYHOM JIUTEPATYPOIL;

e [lcuxonoruyecku HaCTpaUBaTHCS HA pabOTy C Ay IUTOPHEH;

e BbhInonHATE SKCIEpUMEHT, HaOJI0JaTh, aHAJIW3UPOBATH IOJYUYEHHBIE pE3YyJIbTaThbl, JEJaTh
JIOTUYECKHUE BBIBOJIBI.

e VYmMerp paboraTh B TIpymIe, MNPHUCIYIIUBATbCS K MHEHHUIO YIEHOB TIpYMIMbl, OTCTaUBATh
COOCTBEHHYIO TOUKY 3PEHUS;

e VYMeTh 00palaThes C MPOCTEHIIUMH TPUOOPAMHU.

JIn4HOCTHBIE pe3y/1bTaThI:

e (opMHpOBaHKE YYBCTBA TOPJOCTH 32 POCCHUICKYIO XHMUYECKYO HAYKY;

e (opMHPOBaHNE OTBETCTBEHHOT'O OTHOLICHHUS K YYEHHIO, TOTOBHOCTh M CLIOCOOHOCTH Y4aIluXcs
K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO;

® BOCHHTaHHE OTBETCTBEHHOT'O OTHOMICHHS K MPUPOJIE, OCO3HAHUS HEOOXOIUMOCTH 3aIUTHI
OKpY’KaloIIel cpeJibl, CTPEMIJIEHUS K 37J0pPOBOMY 00pa3y *KHU3HU;

® TIOHMMaHHE OCOOCHHOCTH KU3HH U TPYJa B YCIOBUAX HHPOPMATU3ALUHN OOIIECTBA;

e (opMHUpPOBaHHE TBOPUECKOTO OTHOIIEHUS K MpodiieMam;

e yMEHHE YIPABIATh CBOCH MO3HABATEIBEHOMN JESTEIBHOCTHIO

MeTtanpeaMeTHbIe pe3yJIbTAThI:
OBnazeroT crnocoOOHOCTHIO MPUHUMATh U COXPAHSTH 1I€JIU U 33/1a4i y4eOHOM NesITeIbHOCTH, MOUCKa

CPEACTB €€ OCYLIECTBIICHUS.

ChopmupyroT yMeHus IIIaHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATh yueOHBIE JEHCTBHS B COOTBETCTBUU
C TIOCTABJICHHOM 3a/1aueii U yCIOBUSIMH €€ pean3alliu; ONpeaeasaTh Hanoomuee 3¢ HeKTUBHBIC CIIOCOOBI
TOCTIDKECHHSI pe3yJIbTata.

ChopmupyroT yMeHHsi TOHUMATh IPUYUHBI ycTieXa/Heycnexa Y4eOHOM eI TeTbHOCTH U CITIOCOOHOCTH
KOHCTPYKTUBHO JCHCTBOBATh JAaXX€ B CUTYaLUsIX HEyCIIeXa.

OBnazieroT JOTHYeCKUMH JEeHCTBUSIMU CpaBHEHUS, aHANTN3a, CHHTE3a, 00001eHNs, KIacCupUKaIny,
YCTAHOBJICHUE AaHAJIOTUH U IPUYUHHO-CIIEICTBEHHBIX CBA3EH, IOCTPOEHUE PACCYKICHUM.

Hayu4atscs cimymath codeceHrKa U BECTH JUAJIOT; TOTOBHOCTh IPU3HABATH BO3MOXXHOCTh
CYHICCTBOBAaHUSA PA3JIMYHBIX TOUYCK 3PCHHA U IIPpaBa KAXKIOTO UMETh CBOIO TOYKY 3PCHUA U OLICHKY
COOBITHH.

IIpenmeTHble pe3yabTaThl:

® yMeTh CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOIH popme;

® yMETb Ha3bIBaTh CYIIECTBECHHbIE IPU3HAKH ITPEIMETOB;

® yMETb IPYIIUPOBATh NIPEAMETHI U UX 00pa3bl 10 33JaHHBIM IPU3HAKAM;

® yMeTh KJIacCUPHUIHPOBATh OOBEKTHI MO 3aJaHHBIM [E€aroroM OCHOBaHUSIM;
YMETh BKJIKOYATHCS B TBOPUECKYIO AESITEILHOCTD 10l PYKOBOACTBOM II€1Arora;
YMETh BBISBIISATH IPUYUHBI COOBITHH (SIBIEHUI).
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2.2. YcioBus peaju3aluu NPorpaMMbl

- MamepuaipbHo-mexnuuecKoe obecneuenue -
-IIPOCTOPHBIH, CBETJIBIN, XOPOILIO TPOBETPUBAEMBII KaOUHET,
- MIAPTHI, CTYJIbS,
- KJIaCCHAsl I0CKA U IPOECKLMOHHBIN YKPaH,
- HOYTOYK, IIPOEKTOP,
- unghopmayuonnoe odecneuenue:
- Pecypcel cetn MuaTepHeT
1. Caiit ®UIIN. OTKpHITHINM OaHK 3a7aHUH 1)1 GOPMUPOBAHHUS €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
2. Caiit Enunas xomiekuus nudpoBbIx 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.
3.Caiit OenepanbHblil HEHTP HHPOPMAITMOHHO-00PA30BATENBHBIX PECYPCOB.
http://fcior.edu.ru/
- JIumakTuuecKuii, pa31aTOYHbIi MaTEpUAI
- Metoanyeckue nocodue yuuTess
- Hayuno-nonynspHyto autepatypy,
- MynbpTUMeuiiHBIE 00YyYaIoIne MPOrpaMMbl

-Kaopoeoe obecneuenue - llporpammy peanu3yeT MeAaror JJOMOJHUTENBHOTO OOpa3oBaHMUs,
UMEIONUI BBICIIEE TPOPEeCcCHOHANBLHOE 00pa3oBaHue, NPO(ECCHOHATBHYIO TEPENOITrOTOBKY IO
HaIpPAaBIICHUIO JOTOJHUTEIBHOTO oOpa3oBanus AeTei. Ctax paboThl O HANPABIECHUIO AESITEILHOCTU
— 22 roja, U3 HUX 22 roja NeJarortdyeckui CTax.

MeTtoauyeckoe odecrniedyeHHe 00pa3oBaTeIbLHON POrPpaMMbl
3aHaTHg MMPOBOJATCA OYHO, JOITYCKACTCA MPOBCACHUC 3aHATHHN B JUCTAaHIITMOHHOM (bOpMaT €CHUB
YCIJIOBUSIX CETEBOTO B3aUMOJAECHCTBHUS.

@®opMbl OPraHU3alNu y4eOHbIX 3aHSTHIA.

3aHATHE COAEPXKUT  OpPraHU3ALMOHHYI0, TEOPETUYECKYI0 M  IPAKTUYECKYI0  YacTH.
TeopeTnueckue cBeneHUs - 3TO OOBSICHEHHWE HOBOrO MaTepuaina, MHGopMalus IMO03HABATEIHHOIO
XapakTepa 0 XMMHUYECKUX CBOMCTBAaX BEIIECTBA, MOCIIE YETr0 y4alnuecs MPUCTYNA0T K IPAKTUIECKOMY
BBINOJIHEHUIO paOOTHI.

B TeueHne Bcero 3aHATUSA NENaror MPOBOAUT MIPOMEKYTOUHBIM KOHTPOJb BBIIOJIHIEMOU
IpakTu4Yeckoil paboTbl. Bo Bpems 3aHATHII 00s3aTeNIbHO YCTpauBaroOTCs MepephiBbl st oTabixa. 1o
OKOHYaHUH 3aHATHS MEIaror MoABOIUT UTOT BHITIOJHEHHON paOOoTHI.

IIpoBenenue 3aHATHIA € UCIIOJIbL30BAHUEM:

AKTUBHBIX ()OpPM TIO3HABATEILHOUN NEATeNbHOCTH (00CYyXIeHHue COOOIIEHUH, 3amuTa
[IPOEKTa, BUKTOPUHA, KOHKYPC U T.[1.);

MICUXOJIOTHYECKHE U COLMOJIOTUYECKHEe METOoAbl  (pa3paboTka, MpOBEICHUE U aHAlU3
aHKET, TECThI, PEIICHUE PA3INYHbIX CUTYalMi — IICUXO0JIOTHs OOILEHUs, 1eJ0Bas urpa u T.1.)

®opmMbl OPraHu3anMu 00pPa3oBaTeIbLHOM eI TeIbHOCTH
Jlist nocTrkeHHsl pe3ylibraTa paboTel TpeOyercs Ooibllas BapHaTUBHOCTH IMOJXOJOB H

MIOCTOSIHHOTO COOCTBEHHOTO TBOpYECTBa. B yueOHOW [eATeIhbHOCTH OOBEIUHEHHS HEOOXOIMMBI
cnenytomirie ¢popmMbl padoThl.

e  rpynmnoBas (MCIONB3yeTCS Ha MPAKTUYECKHUX 3aHSATHUSAX, B CAMOCTOSATEIHHON paboTe
y4daluxcs, B TOJATOTOBKE JUCKYCCHH U T.11.);

®  UHAWBUAYyaJIbHAs (MCIONB3YETCs MPHU MOATOTOBKE U BBIMIOJIHEHUH TBOPUECKHUX PadoT);


https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog

L4 KOJIJICKTUBHAasA (I/ICHOJ'IBSYCTCH Ha O6IJ_II/IX 38.H5{TI/IHX).

B kypce 00yueHus IPUMEHSIIOTCS CJIeYIOIIHMe METOAbI:
~CrioBecHbIC METOJbI OO0yYCHUS (mekmmsi, oOBsICHEHHWE, pacckas3, Oecenma, TUAJIOT,

KOHCYJIbTAIHsI);

~“Harmsgaele  (oka3 — BHICOMATEpUANIOB,  CIaliA-QUIBMOB, WDIFOCTpAllUid, TOKa3
(ucmonHEeHHE) Tiearorom, paboTa mo oopasimy u 1p.);

~MeTo/1bl TpakTU4ECKON paboTHI ;

~Meton HaOIrOACHUS

~ Mertoa mpobiiemMHOro oOydeHus (IBpHCTHUYECKas Oecena, OOBSICHEHWE OCHOBHBIX MOHSATHH,
TEPMHUHOB, CAMOCTOSITSIIBHBIHN ITOMCK OTBETA YUAIIMMHKCS HA TTOCTABICHHYIO 3a/1a49y U T.1I.);
[TpoekTHbIi MeToN (pa3paboTKa MPOEKTOB €CTECTBEHHOHAYYHOW HATIPABICHHOCTH);
WrpoBoit MeTon (Mrpel pa3BHBAKOIIKE, IO3HABATEIBbHBIC, HAa pPa3BUTHE BOOOpaKeHUS,
KOHKYPCBI, ITyTEIIECTBHE, POJIEBBIC, JIETIOBbIC, HTPHI-ITYTKU, HTPBI-MUHYTKHA H T.1.)
Harnspsenidi  meron  (HarmsiaHble  Martepuansl  —¢ororpaduu, TaOIMIBI, CXEMBI;
I[CMOHCTpaHI/IOHHBIf/'I MaTcepural — IMOKa3 XUMHUYCCKHUX OHBITOB).

AJITOPUTM y4eOHOI0 3aHATHS 3aBUCUT OT €ro (OPMBI. AJTOPUTM Y4€OHOTO 3aHATHSA:
HNuctpykrax no Th;

ITocTanoBka 1eau U 3a7a4;

MoTuBanus;

N3ydeHne TeopeTHIECKOro MaTepuala,

[IpakTrueckas 4acTh;

Pednexcus u KOHTPOIIb.

J1s1 peasin3aniu NpOrpaMMbl HCIIO/Ib3YeTCS JUIAKTHYECKUH MaTepHaJl:

SouhkwdE

. TEXHUYECKUE CPEICTBA 00yUueHUs (BUI€0, ayJUOAIIIapaTypa u Jp.);
o MEeTOJIMYeCKue cpeAcTBa oOydeHus (BHIEO, ayIuO3allMCH, METOJIUYecKas U
ydeOHas IuTeparypa, METOJUYECKHe pa3paboTKu U 1p.);

o pa3IaTOYHBINA MaTepua Ui IPOBEIEHUS OIBITOB.
IIpuMepHBIe TeMBbI A1 00CYKACHHUS C POAUTEISMH.
1. IIpaBuna u ycnoBus npuéma AeTel B KpPYKOK. 2. MeOUIMHCKOE COIPOBOXKJIEHUE,

TpeOoBanusi K (opme, pexkum mHsA, nutaHue. 3. OCOOCHHOCTH TBOPYECKOTO pPa3BUTHA JETEH. 4.
Opranuzanus JEeTHEro OT/AbIXa JIeTel

2.3. ®opmbl aTTeCTALUN/KOHTPOJIS
MOHUTOPHHT Ka)KA0T0 00YYarOIIerocsi TBOPYECKOro 0O IMHEHNS, IPOBOIUTCS B TPH dTara:

Ilepsuunas ammecmayus OCYIECTBISIETCS B HAYaJIe TOJIA.

IIpomedicymounas ammecmayusi OCyIIECTBISETCSA [0 UTOTaM IMEPBOI0 MOJYroaus B CepeirHe roja,
OIIpENIeINTh M3MEHEHUS B YpOBHE Da3BUTHs HABBIKOB M 3HAHUHM 3a JaHHBIM nepuoa oOyudeHwHs.
OreHnBaeTCsl TMPABWIBHOCTh HCIIONIHEHUS; TEXHUKA, YPOBEHb TBOPUYECKOTO IOTEHIIMANa, 3HAHHE
TEOPETUYECKOMN U NMPAKTHYECKON YaCTH.

Hmoecosas ammecmayusi IPOXOIUT B KOHIE Y4eOHOTro rojia B (popMe UTOroBOro MpoeKTa, CIY>KHUT IS
BBISIBJICHHSI YPOBHSI OCBOEHUSI 00YyYarOIIMMHUCS MPOTrpaMMbl 3a T0Jl, U3MEHEHHs B YPOBHE pa3BUTHUS
criocoOHOCTeH 3a JaHHBINH nepruoi 00yUYeHHU .

Wtorm arrectanu oQOPMIISIIOTCS B COOTBETCTBUU C KPUTEPUSMU OLICHWBAaHUS 3HAHUM,

YMEHHU U HAaBBIKOB.
@DopMbI TPOBEPKH YCBOEHUS 3HaHUN ITOroBbIe BBICTaBKU TBOPUYECKUX paboT;
[TopTdonuo u nmpe3eHTanum ucciae10BaTeIbCKON IeSTEbHOCTH; YyacTue B KOHKypcax
HcCcIenoBaTeNIbcKuX padoT; Ilpe3enTarys nToroB padoTHI.
Kpurepun oLleHKM 3HaHHI, yMEHUN U HABBIKOB



Huskuil yposeHb: yIOBIETBOPUTEIFHOE BIIAJICHHE TEOPETHUECKOW MHPOpPMANUEH Mo TeMam
Kypca, YMEHHE I0JIb30BaThCS JINTEPATYpPOH IMPH MOATOTOBKE COOOIICHWH, ydacTHe B OpraHHU3aLUU
BBICTABOK, 3JIEMEHTapHbIE MPEACTaBICHUS 00 UCCIIEJ0BATENIbCKOM e TeIbHOCTH, TACCHBHOE yYacTHe
B CEMHHapaXx.

Cpeonuii yposeHb: TOCTATOYHO XOPOIIEE BIAJICHUE TEOPETUUYECKOW MH(OpMAIME Mo KypCy,
YMEHHE CHCTEMAaTHU3UPOBaTh U MOAOMPATh HEOOXOIUMYIO JUTEPATypy, HPOBOJUTH UCCIEAOBAHUS U
OIIPOCHI, UMETh MPEJCTABICHHE O YIEOHO — UCCIIEI0BATENILCKOM eI TENFHOCTH, yUacTHE B KOHKYpCax,
BBICTABKaX, OPraHU3allUU U IIPOBEAECHUN MEPOIIPUATHII.

Buicoxuti yposens: cBOOOIHOE BIaJeHHE TEOPETHUYECKON HMHGOpManuend mo Kypcy, yMEHHE
aHAJM3UPOBATh JIMTEPATYPHbIE WMCTOYHHKH M JIAHHBIE WCCIENOBAHUU M OIPOCOB, BBISBIISTH
IPUYMHBI, TOAOUPAaTh METOJbl HCCIENIOBaHUs, NPOBOAUTH Y4eOHO — HCCIEI0BATEIbCKYIO
NesITeIbHOCTb, aKTUBHO NMPUHUMATh Y4acTHE B MEPOIPHUATUAX, KOHKypcaX, IPUMEHATh MOJYyYEHHYIO
MH(POPMAIIHIO HA TIPAKTHKE.

2.4. CMCOK JIUTEPaTyphbl
Y4eOHO-MeTOANYECKNIT KOMIUIEKT YYHTeJIsi:

1. Apramonosa WN.I'., Caraiinaunas B.B. IIpaktuueckue paboOThl ¢ MCCIEA0BaHUEM
JIEKapCTBEHHBIX MPETMapaToB U cpeAcTB ObIToBON xumuH.// Xumus B mikode.- 2002.-Ne 9. ¢. 73-80

2. baxenoa O.1O. Ilpecc-koH¢epenuus "Heopranuyeckue coeauHeHHs B Haulel xxu3Hu"//
Xumus B mkone.-2005.-Ne 3.-c. 67-74.

3. T'abpuensu O.C. Xumus. 9 kmacc. - M.: [lpoda, 2010 -2013.

4. Tabpuensu O.C., JIeicoBa I'.I'. Xumus. 11 kimace.- M.: Ipoda, 2010.

5. T'onosuep B.H. IIpaktukym-o000mienne no Kypcy opranudeckoil xumuun.// Xumus B mkose.-1999.-
Ne 3.- c. 58-64

6. I'pocce D., Baiicmantens X. Xumus ans mobo3HarenbHbIX. — JI.: Xumust, 1985

7. 3anonbckux [.1O. DnexkruBHbI Kypce " Xumus B ObiTy".// Xumus B mkone. -2005.-Ne 5.- ¢. 15-26

8. Ceseproxuna T.B. Ctapble onbIThl ¢ HOBBIM cojaepskanueM. // Xumus B 1mkose.-1999.-Ne 3.- ¢. 64-70

9. CrpoiikoBa C.U. ®akynpratuBHbiil Kypc "Xumus u numa". // Xumus B mkose.-2005.-

Ne 5.-¢. 18-29
10. SxopumuH JI.A. X¥UMHUYECKHE OTBITHI C JICKAPCTBCHHBIMU BEIlleCTBAMH. // XUMHUS B IIKOJIC. -
2004.-Ne 9.-C. 61-65.

Y4eOHO-MeTOAUYECKHI KOMILUIEKT Y4Yalluxcsi:
1. Dunuknonenus it nerel. Xumusa. M.: Asanra +, 2003.
2. Ilnuyruna I'.B. [ToBTopsieM XuMHIO Ha IpUMEpPax U3 MOBCETHEBHOM Ku3HU: COOPHUK 3aaHU C
pewmenusimu 1 otBetamu. M.: APKTH, 2000.
3. DnexkTpoHHOe u3aanue. BupTyanbHas xumuueckas 1a00opaTopus.
4. MynbTUMETUAHBINA YIeOHUK « XUMHSL. 8—9».

Jlono/IHMTeIbHAs JIUTepaTypa:
1. ApramonoBa WN.I'., Caraiinaunas B.B. Ilpaktudyeckue paboThI ¢ HCCIEqOBaHUEM
JIEKapCTBEHHBIX MPETapaToB U cpeAcTB ObIToBON XxuMuH.// Xumus B mkode.- 2002.-Ne 9. ¢. 73-80
2. baxenoa O.1O. Ilpecc-kondepenuus "Heopranudeckne coeauHEHHs B Hamleu >ku3Hu'"//
Xumus B mikose.-2005.-Ne 3.-c. 67-74.
3. T'abpuensn O.C. Xumus. 9 knace. - M.: lpoda, 2010 -2013.

4. Tabpuensu O.C., JIeicoBa I'.I'. Xumus. 11 kimace.- M.: Ipoda, 2010.



5. T'onouep B.H. Ilpaktukym-00001eHue mo Kypcy opraHMuecKod XuUMuH.// XUMHs B HIKOJIE.-
1999.- Ne 3.- ¢c. 58-64

6. I'puropses /I.B., Crenanos II.H. BHeypouHast neATENbHOCTh IIKOJIBHUKOB. — M.:
[Ipocsemenue, 2013

7. I'pocce D., BaiicmanTens X. Xumus s mo0o3HarenbHbiX. — JI.: Xumus, 1985

8. Hobpotun [[.}O. Hacrosmas xuMus 1151 MaJTbYMKOB U JIeBouek.- M: MHaTemnext-Lentp, 2009

9. 3anonbckux I'.}O. DnextuBHbIi kype "Xumus B 6biTy".// Xumus B mkode. -2005.-Ne 5.- ¢. 15-26

10.JIaBpoBa C.A. 3anumarenpHas XuMus a1 Mainsieil.- M: benstit ropoa, 2009 11.0nbrun O.M.
OmnpiTel 63 B3pbIBOB. — Xumus, 1986

12.Motiie CtuBeH VY. 3aHumaTenbHas XHMHSA. 3aMeyaTellbHbIE OMbBITHI C MPOCTHIMU BELIECTBAMHU.
— ACT, 2007

13.CeBeproxuna T.B. Ctapbie onbITE ¢ HOBBIM cojepskanueM. // Xumus B mkose.-1999.- Ne 3.- ¢. 64-70

14.CrpoiikoBa C.U. ®akynpratuBHbii Kype "Xumus u numma". // Xumus B mkose.-2005.- Ne 5.- ¢. 18-29

15.11Iremmuep .. Xumus Ha nocyre: Jlomamnss xumudeckas sadopatopus: Kuura s yyamumxcs.-
M.: IIpocBenienue, 1996

16.SAxoBumuH JI.A. XUMHUYECKHUE OTBITHI C JIEKAPCTBEHHBIMHU BetecTBamMu. // Xumus B mkose.-2004.-
Ne 9.-C. 61-65.

17.TBou nepBbie HayuHbIe ONBITHL- M: JIuTeppa, 2011



IIpuiaoxenne 1

Ounenounbie MaTepuaabsl Kpurepun oneHnBaeMbIX 3HAHH I 110 YPOBHSIM OCBOCHHS

Bricokunii

Cpennuii

Hyoxauin

Yuyamuiics 3HaeT
W3YUYEHHBIN MaTepual.
MoxeTt nate
pa3BEpHYTHIN, TIOTUYECKHU
BBIJICPKAHHBIN OTBET.
ITonnmaeT MecTo
M3JIaraéMoro Matepualia B
o0I1IeH cucTeMe 3HaHHUH.
CBobosHO omepupyer
TEPMUHAMHU, MOXKET UX
00BACHUTE. MOXKET
O0OBSICHUTH MOPSIOK ACHCTBUN
Y B3aMMOCBSI3€11 Ha YPOBHE
MPUYMHHO-CJIEICTBEHHBIX
OTHOIIICHUM.

Yuyanuiics 3HaeT
Marepual, HO I
TIOJTHOTO PACKPBITUSA

TEMBI TPeOYIOTCS
JIONIOJIHUTEJIbHEIE
BOIpochl. B3auMocBs3b
Marepuania ¢ ApyruMu
paszaenaMu U TeMaMu
HaXOJIUT C IIOMOIIBIO
neparora. CrenuagabHbIC
TEPMUHBI UCIIOJIB3YET, HO
HE BCET/1a MPaBUJIbHO.
3arpynHseTcs npu 0ObSICHEHUN
MIPUYNHHO- CJIECTBEHHBIX
CBsI3EH JIENCTBUIL.

Yyammiics
(dbparMeHTapHO 3HaeT
W3y4YEeHHBIN MaTepural.
H3znoxxenue cOMBUUBOE,
TpeOyrolee HaBOSAIINX
BOIIpocoB. He moxer
CaMOCTOSITENTEHO
BCTPOUTH MaTe€pUal TEMBI
B OOIIYIO CUCTEMY
IIOJIy4YECHHBIX 3HAHUM,
TpeOyeTcs 3HaUUTEeNbHAS
noMoulb nexarora. Peako
ynotpebiser TepMunbl. He
MMOHMMAET 3HAUYEHUS
BBITIOJTHSIEMBIX JEHCTBUH.

Kpurtepun oneHuBanus 3HAHUI, YMEHUH M HABBIKOB
(10 UTOraM NEepPBUYHOI, IPOMEKYTOYHOM, UTOTOBOI ATTECTAIMHU)
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HpOMe)KyTO‘lHaﬂ aTTeCTalui IKCIPECC-TECT IO TEME «HBJ’ICHI/IH, npoucxoasmue ¢

BeleCrsaMm»
1leapuanm

. CocoOHOCTh HEKOTOPBIX TBEPABIX BEIIECTB IOTJIOMATH CBOEH MOBEPXHOCTHIO ra3000pa3HbIe

BEIIECTBA
A) dunbTpoBaHme

b) amcopOrtus

B) kpuctammzanms

2. CDI/IJ'H:TpOBaHI/ICM MOKHO OTACIIUTH HCPACTBOPHUMBIC BCILICCTBA OT:

A) )KHAIKOCTH b) raza

B) pactBopa

I') meperonka

I') npyrux HepacTBOPUMBIX BEIIECTB

. 15151 BBIAETICHUS U3 KHUIKOCTEH HEPAaCTBOPUMBIX BELIECTB HCIIONIB3YeTCS A)
B) BeimapuBanue [') mpocenBanue
. VI3 mepeuncieHHbIX sBICHUN BBIOEpHUTE HU3NUECKOE

OTCTauBaHHUC

A) pxaBiieHHe xKene3a
B) npokucanune mMosoka

b) neperonka

b) B3pBIB TUHAMUTA
I') Bolmagenre uHest Ha JepPeBbHSIX

. 3 mepeuncneHHbIX sBIEeHUI BEIOEPUTE XUMHUYECKOE

A) pacTBOpeHHE caxapa B BOJE




B) mnaBnenue napagpuHa

B) 3amep3anne BosibI

I') ropenne Oensnna

6. BriOepuTe numiHee U3 crcka

A) I'panut b) Menp B) Kposs I') Momnoxo

7. BcraBbTe MpoIyIIEHHbIE CIIOBA.

BemectBa, BCTynaromme B XuMHYECKYIO ......... , TO €CTh UCXOJIHbIE BELIECTBA, HA3BIBAOTCA ...............
BemecTBa, oOpa3syromuecs B pe3yJbTaTe peakiuu, TO €CTh KOHEUHBIE, HA3bIBAIOT .............. peaKIyy.

8. BcraBbTe mponylieHHbIE CIIOBA.
[Ipr3HakamMu XMMHUYECKOM peakIy IPUTOpaHus Macia BO BpeMs IPUTOTOBIICHUS TULIH SBIISIOTCS
(YKQIKHTE HE MEHEE JIBYX) . euvnentnennenenennenenanenentnt e ayenenentnt e ettt eneneneneeeaneneneas
9. Pemmre 3agauy. Kakoit Oyaer maccoBas mosist conu npu cmerrennn 130 r 10% pacteopa conu ¢ 15T
BOJBI?
10. Bawm nasb1 yetsipe cioBa. Tpu u3 HUX 00beTUHEHBI O0NTUM TpU3HAKOM . YeTBepToe K HUM HE
noaxoaut. Haiinure ero n 00bsicHUTE, MOUEMY BBl €T0 BBIOpasIn: OCH3HMH, BOAA, KEPOCHH, JTUTPOUH
11. Haiigure ommbKy B yTBepkaeHun. Uepes 2-3 Heleu Ha JJHE cOCy/a, B KOTOPOM OTCTaMBaeTcs BOJIA,
nosBIsieTcs: OyphIi HAIET, CBUAETENLCTBYIOMNN 00 00pa3oBaHUN HOBOTO BEIIECTBA. 3HAYMT,
OTCTauBaHHE — XUMUUYECKUH MTPOLECC.
12. Ipennoxute crocod pas3/eneHus: CMECH, COCTOSIIIEH U3 MOPCKOM COJIM U CEPBI.
IpomexyTounas arrectanus «SBaeHust, NpoucxoasuIne ¢ BeIECTBAMID)
26apuanm
1. Crioco6 pa3zaeneHus cMmecel, KOTOPBIM MOXKHO OTAETUTh BOAY OT paCTBOPEHHBIX B HEW MpuMecei
A) muctmiisitiuss - b) orcranBanme  B) punsTpoBanue  [') meHTpudyrupoBaHue
2. JIns pa3zeneHusi CMEeCH «BOJIa - MAIIMHHOE MACIIO» MOKET OBITh UCTIOIB30BAHO PA3IniMe BEUIECTB I10:
A) MarHUTHEIM cBo¥icTBaM  b) motHocTn  B) mBery I') TemmepaTtype KumeHus
3. O4UCTUTH MYTHYIO XHJIKOCTb WIH OTACIUTh HEPACTBOPHMBIH OCATOK MOXKHO C TOMOIIBIO
A) ¢unsTpoBanus b) nuenTpudyrupoBaHus B) kpucrammzarim
I') BeImaprBanus
4. VI3 mepeunciIeHHbIX SBICHUH BRIOEpUTE PU3niecKoe
A) ropenue 1poB B) B3aumoieiicTBHE yKcyca U COJIbI
B) nouepuenne cepebpsiHoii nemoukn ') mraBieHne xKeJIe3HOTO TBO3A
5. W3 nepeuncieHHbIX SBICHUH BHIOEPUTE XMMUUECKOE

A) BBITI/IEHNE KPUCTAIIIOB COJTH B) nputspkenue xxene3a MarHuToM
B) oOpazoBanue nHes Ha JepeBBIX I') p>xaBnenue xenesa

6. BeiOepuTe nuimrHee U3 CIIUCKa

A) mopckas Boga  b) Bozayx B) amomunmii I') ved1h

7. BcraBbTe NpoITyIIEHHBIE CIIOBA.

............. Ha3BIBAIOT BEILECTBA, KOTOPBIE YCKOPSIOT XUMHUYECKHE PEAKIIUH, HO M0 UX OKOHYAHHUU
OCTAIOTCA ......... U HE BXOJIAT B COCTaB MPOAYKTOB. Eciin oHM OeKOBOW MPUPOIBI, TO TOT]A OHU
Ha3bIBAIOTCH ..........

8. BcraBbTe nmpomyieHHbIE CIIOBA.

[Ipy3HakaMu XUMHYECKOW PEaKLIH CKUTAHUS CMECH JKEJIE3HBIX OIMIIOK M CEPhI SIBISIIOTCA (YKaXKHUTE HE
MEHEE JTBYX) +.vvenerenneenneenneenseenneeaneannenns e et ettt

9. Pemure 3amauy. Kakoit Oyner maccoBas 1oiist conu ecnu npu Beimapusanuu 170 r 5% pactBopa ero macca
yMmeHbwiacs Ha 20 T.

10. Bawm manbl yetsipe cioBa. Tpu 13 HUX 00bEAMHEHBI OOLIMM MPU3HAKOM . YeTBepToe K HUM He
noaxoaut. Halinnte ero 1 00bACHNTE, TOYEMY BbI €T0 BBIOpAJIH: Ta3, 0CAI0K, TEIIOTa, BPeMs

11.  Haiinure ommOKy B yTBepsKaAeHNH. PacTBopeHne caxapa B BOJIe — XHUMHUYECKOE SIBIICHHE, TaK KaK MPH
3TOM y BOJIbI MOSIBIISIETCS CIIA/IKUH BKYC.
12. Tlpennoxute crnocod pas3ieneHus: CMecH, KOTOpast COCTOMT U3 MOPCKOM COJIM U KeJie3a

Hrorosas aTTCCTalrsA IIPOBOAUTCA B KOHIIC I'0J1a O6y‘leHI/I${ B Q)opMe MMPC3CHTAlUN IIPOCKTA.



IIpunioxenne 2
MeToanueckne MaTepUaIbl

NuauBuayaibHble 3a]aHus HA KapToukax Ne 1-17

Kaprtouka Ne 1. He nepeconen nu KypuHbIid OyJIbOH, €CJIM B HETO 00aBieHo 15 r moBapeHHOI com,
a 1o pelenTy HeoOXOAMMO J0OABUTH MOJOBUHY CTOJOBOH JIOXKKH? Macca cosii B CTOJIOBOH JIOXKKE
cocTaBisieT 25 T

Kaprouka Ne 2. B opranusme B3pociioro 4ejioBeka CoIepKUTCs okoJio S T kenesa. [Ipudyem 2/3 storo
KOJIMYECTBA BXOAUT B COCTaB I‘GMOFHO6I/IHa. PaCCqHTafITC, CKOJIBKO T K€JI€3a HAaXOAUTCA B
reMOTJIO0NHE.

Kaprouka Ne 3. OiuH U3 OKCHI0B XpOMa UCIIOJIb3YIOT B FOBEJIMPHOM JeJie JUIsl IPUaHUs CTpa3aM
(uMMTaLKA JparolleHHbIX KaMHel) 3e1eHoro 1seta. KakoBa popmyra 3Toro okcuaa, €Ciau U3BECTHO,
gyro o(Cr) = 68,4%, »(0) = 31,6%?

Kaprouka Ne 4. KpacHslii 1BeT MyXoMopa 00yCJIOBIIEH KpacsIliUM BELIECTBOM MyCKapy(UHOM.
Onpenenute MOJEKYJISPHYIO (OPMYITy 3TOIO BEIIECTBA, €CIIM MAacCOBBIE 10JIM HJIEMEHTOB B HEM
COCTaBIIAIOT: yriaepona — 65,22%, sogopon — 3,47 %, xkuciopoxa — 31,31%.

Kaprouka Ne 5. OnauM U3 ceMu HCTOpHUYECKUX KaMeHel AnMa3Horo (hoH/a SBISETCS IpKO-ajias
mmnuHens Maccoit moutu 400 kapaToB, BcTaBieHHast B bomblnyto umnepaTopckyto kopony. Kopona
M3rOTOBJICHA JJ1s1 KopoHanuu umnepatpuisl Exarepunst I B 1762 1. bonbiioit umnepatopckoit
KopoHoii mociie Exarepunsl kopoHOBanmuch B Poccuu Bce umnepartopsl. Beiseaure Gopmyny
LINUHENH, €CJIA U3BECTHO, YTO MAaccoBasi 10J1s1 Maruus pasHa 16,9%, MaccoBas 10J1 alFOMUHUS —
38%, maccoBas noJist kucinopona — 45,1%.

Kaprouka Ne 6. Cpeaut npolyKToB rHUEHHSI 0€JIKOB 0OHAPYKEHO COEMHEHHE Ty TPECIUH,
coaepxkariee 58,82% yriiepona, a MaccoBasi J0JIs a30Ta B HEM B JIBa pasza 00JIbIlIe MacCOBOM J0JIU
BoZI0poAa. JIpyrux 3JieMeHTOB B 3TOM COSIMHEHUH HET. BriBenute popMyIry JaHHOTO BEIIECTBA.

Kaprouka Ne 7. [Ipu peHTTeHOCKOTTMYECKOM HCCIEIOBAHUHN ey IKa MalUeHTy Jal0T BBITUTh
CYCIIEH3MIO HEPACTBOPUMOTO COSAMHEHUS, B COCTaB KOTOPOro BXoauT 58,8% Gapus, 13,7% cepor u
27,5% xucnopoaa. Onpeaenute MOJCKYISIPHYIO (pOopMyITy 3TOr0 BELIECTBa, HE MPOMYCKAIOIIETO
PEHTTEHOBCKOE M3ITyUeHHE.

Kaprouka Ne 8. Yraekucinerit ra3 C02 He SI0BUT, HO MIPU BJIBIXaHUH €T0 B OOJBIITNX KOJUYECTBAX
HACTymnaeT yJyllbe U3-3a HeJOCTaTKa KUCIOPOa.

B Urannu HaxXOoJUuTCA Mneuicpa, B KOTOpOI\/'I YCJIIOBCK CTOA MOXKET HAXOAUTHCA AJIUTECIIBHOC BpEM, a
3a0eKaBIast Tyda cobaka 3a4bIXacCTCAa U ruoHeT. OOBICHUTE ITO SBICHHE.

(Otser. IIpumepHo 10 nosica yenoBeka nemepa 3anoynHeHa C02, KOTOpBIH TaXKenee BO3ayXa.
[TockombKy TOI0BA YeIOBEKa HAXOIUTCS B BO3AYIIHOM CJIO€, TO OH HE OILIYIIAeT HUKAKHX HEYJ00CTB.
Cobaka e nmpu MeHbIIEH BbIcOTe oKa3biBaeTcs B atMochepe CO2 1 mo3ToMy 3a/bIXxaeTcs. )

Kaprouka Ne 9. KocmeTndeckas myzpa - BETUKOJICITHBIA aICOPOCHT BIaru, €€ BOIOTOTJIONMIA0IIAs
CIIOCOOHOCTH 00ECTICUNBACTCS BXOSAIINMH B COCTaB PUCOBBIM KpaxMalioM, CT€apaToM IIMHKA,
OKCHJIaMHU ITIMHKA ¥ TUTaHa. ONpeaenuTe Maccy OKCHU/a IIMHKA, KOTOPBIA HEOOXOAUMO B3STh IS
noJiydyeHus 1 Kr myzapel, ecinu MaccoBast 10Jis ero cocrasisieT 0,01%.

(OtBer: (ZnO)=0,1T.)

Kaprouka Ne 10. MaccoBas 101 ¢pochopa cocrapiser npuMepHo 1% OT Macchl Tesia YenoBeKa.
Paccunraiite maccy docdopa B Bamiem opranu3mMe. B kakoM KOJIMYECTBE IUIABICHOTO ChIpa C
MaccoBoii foneit pochopa 0,8% comepkutcs Takas ke mMacca ero, Kak B BalieMm opraHuzme?



Kaprtouka Ne 11. «CepeOpsiHbie)»> MOHETHI M3TOTABIMBAIOT U3 HEH3WIb0epa. DTOT CIJIaB COCTOUT U3
MeaH, HUKeJI ¥ IuHKa. OnpenennuTe Maccy HUKEIs B MOHETe Maccoi 1 I, eciiu MOHETy OTJIWIIN U3
cruiaBa ¢ MaccoBoit gonei nukens 20%. (Oteer: w(Ni) = 0,2 1.)

Kaprtouka Ne 12. CriopoBslie rpu0b1 (OOpOBHKH, TOJJOCHHOBUKH U TOAOEPE30BUKH) HAKATTUBAIOT
OpoM.

MaccoBas fons 6poma B 3TuxX rpubax npumepno 1,4 « 107 %. Paccuuraiite, kakas Macca 6poma
comepxutcs B 1 T takux rpuodos. (OtBeT: Macca(Br) = 14 r.)

Kaprouka Ne 13. [IepBbIM KpOBE3aMEHUTENIEM, KOTOPBIM BOCIIOJIB30BAIMCH XUPYpru enie B 1960-x
IT., 0611 0,85%-HbII BOJIHBIN pacTBOp XJIOpUAa HaTpusl. BerurcnuTte Maccy Xjaopuaa HaTpus,
HeoOxonuMoro s moiayuyeHus 550,6 T pacTBopa, MaccoBas o7 coiu B kotopoM 0,85%. (OtBer:
macca(NaCl) = 4,68 r, 0,08 mob.)

Kaprouka Ne 14. Beruuciure maccy cyibdara 1uHKa, KOTOPBIA He00X01uM /i monydenus 10 T
pacTBOpa ria3HbIX Karejb, MPUMEHIEMbIX TPH JICUEHUU KOHBIOHKTUBUTA, €CIIM U3BECTHO, YTO
MaccoBas 1o conu B pactBope 0,25%. (OtBer: m(ZnS04) = 0,025 1.)

Kaprouka Ne 15. Mopckyro Boy UCIIONB3YIOT ISl orydeHus Opoma. [locie yacTuuHOro ncnapeHus
BOJIBI Yepe3 MOYYSHHBIH Paccoll MPOITyCKAIOT XJIOp. 3aTeM OpOM H3BIIEKAIOT C MTOMOIIBIO BOJISTHOTO
napa, OTIeJISIIOT, EPEroOHS 0T U cymat. CKOJIbKO TUTPOB BOJABI M3 MepTBOr0O MOpS, COACpKaHUE
Opoma B KoTOpoii 5 1/11, motpedyeTtcs ais noxydeHus: 160 r 6poma? (OtBet: 32 11.)

Kaprouka Ne 16. Oz U3 BaXHBIX CIIOCOOOB MOJTYUYEHHs TOBAPEHHON COJU - U3BJICUCHHE €€ U3
MOPCKO# Bo/bl. Bo Bpemsi mpuiinBa Bo/ia monajaeT yepe3 PrIbTphl Ha CTICIMaIbHBIC TPOTUBHH, C
KOTOPBIX €€ UCTIapsIOT, B pe3yJIbTaTe Yero BHIKPUCTAIUIM30BBIBAETCA XJIopua Hatpusi. Ho B Mmopckoit
BOJIE COJIEPKATCS HE TOJILKO YaCTHUIIbI IOBAPEHHOMN COJIM, HO U YACTHUIIbI MarHUs, KLU, OpoMa u
Ip., TO3TOMY TIPOIIECC UCTIAPEHHsI BOBI BAXKHO 3aBEPIIUTh MPEK/E, YeM HAUHYT KPUCTAIIN30BATHCS
npyrue, 60jee pacCTBOPUMBIC COJIU (HAPUMED, COITU MarHusl, IMCIOIINE TOPhKUH BKyC). [lo kKakoro
o6bema MoxkHO yraputh 100 1 MOpcKo# BoBI, comepxarieit 1,3 r/a cyabdara Maraus, €Ciu ero
pacTtBoprMocTb 420 /1 ipu 20°C? (OtBeT: 10 0,31 11.)

Kaprouka Ne 17. OnuH 13 BaXXHBIX CIIOCOOOB TMOJYyYCHHSI TIOBAPEHHOW COJIM -- U3BJICUCHUE €€ U3
MOpCKOH BoJbl. Bo Bpems mpuiinBa Bojia MOMagaeT yepe3 QIIbTPhl Ha CrieHaabHbIe TPOTUBHH, C
KOTOPBIX €€ MCTapsIOT, B pe3yJIbTaTe Yero BHIKPUCTAJUTM30BBIBACTCS XJIOPU] HATPUS. 3aTeM
HarpeBaHue MPEeKpaIlaoT, a KPUCTAIUIBI BHITPYXKAloT Jornaramu. OnpenenuTe Maccy XJaopuaa HaTpus,
KOTOPBII BBINIAJIET B ocafok nocie ynapuBanus 1000 1 MOpcko# BOABI 10 S JI, €CIIA COJICPKAHUE
xnopuaa Hatpus 10,70 r/1, a pactBopumocts NaCl - 355 r/n mpu 20°C. (OtBet: m(NaCl) = 8,955 kr.)

Kaprouka Ne 18. ¥V HEKOTOpBIX Uepernax 1 MOPCKHUX NTULl UMEETC CIIeNMANIbHAS JKee3a s
OIIPECHEHMS] MOPCKOM BOJIbI, IOCTYMAIOIIEN B OPIraHU3M, U JUIs BbIBEJEHUS coslei n3 kpoBu. Coiu B
BHJIE KPETIKOTO paccoa (55 r/i1) BeIIEIAIOTCS U3 OpraHu3Ma: y yepenax - U3 rjas3, a y ImTHIl - C
KOH4MKa Hoca. Onpenennure Maccy cojiei, KoTopble coaepxarcs B 10 Mi1 BeIIESIOIIErocs paccoda.
(Otser: 0,55T.)



JIMCT KOPPEeKTHUPOBKH

IIpunioxenne 4

JAONOJIHUTEIbHOM 0011e00pa3oBaTe/IbHON 0011Iepa3BUBaIOLIeil MPOrPaMMbI

«Yyneca B mpooupKe»

n/a

IIpnynHa KOPPEKTHPOBKU

JlaTta

CoraacoBanue ¢
OTBETCTBEHHbIM
JIAIIOM
(moamucey)




Ilnan Bocnurat
Hassauue o0be1uHEHUS

eJIbHOM padoThI

IIpunoxenune 5

«Yyneca B ipoOupke»

Ne HanmeHoBaHMe MeponIpUATHSA Ilepuon ®opma npoBeaeHus
NPOBeICHUs
I'paknaHcKo-nmaTpHOTHYECKAsA BOCIIMTAHUE
1 TeopeTuueckoe 3aHaTne CenTs10pb- Oecena
OKTSA0OPb
2 [IpakTudeckoe 3ansaTHE [TonroroBka yuactue B
Konkypc Kpbim B cepatie Moém IPOEKTax KIyMo
Hosi0pb-nexadpn
Teopernueckoe 3aHATHE [IpocmoTp npe3eHTanuu
€Hb [TaMATH HEM3BECTHOIO COJI1aTa
2 [IpakTudeckoe 3ansaTHe
SAuBapn-
(deBpain
Teopernueckoe 3anaTue JleHb IIpocMoTp npe3eHTan NN
Pecniy6ninku Kpbsim
2 [IpakTnueckoe 3anatue [MonroroBka 3CKM30B KITyMO
[Ipa3anuk «/leHb 3aMTHUKA
OteuectBa»
Mapr-anpeianb
1 [IpakTrueckoe 3aHsTHE Cosnmanue amwien CiaBbl
Me1 — Hacnenauku [To0e st
KyabTyposornyeckas BocnuTaHue, JHYHOCTHO-BOJICBOE
Hosi0pb-nexadpn
1 Teopernueckoe 3aHATHE
2 [IpakTrueckoe 3aHsTHE ITonroroBka cagoBBEIX
Hosoronuss mactepckas CKYJIBIITYD
SuBapn-
deBpain
1 [IpakTrueckoe 3aHgTHE PazpaboTka kirymObI
«KpbIM — IOIyOCTPOB MEUTHD» «Kpbeim»
Mapr-anpeianb
Teopernueckoe 3ausTue JleHp becena
KOCMOHABTHKH
Pusnyeckas BOCMUTAHUE, IKOJOTHYECKAS BOCIIUTAHHE
1 Teopernueckoe 3ansatue Kpeimckass  Mapr-anpensb [Ipocmotp npe3eHTannn
BECHA
2 [IpakTrueckoe 3anaTHe Mait Bricanka nsetoB
«3encHas mIaHera»
®oroakuus «IIpupona Poccnn —
npupona Kpeimay»
[Ipa3znnuk «Kpbivckas BecHa»
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE
1 TeopeTnueckoe 3aHsATHE CeHTs10pB- becena
Axnug «beblil HBETOK» OKTSA0Pb
2 [IpakTnueckoe 3ansaTHE Bricaaka Oemnbix 11BETOB

Axnus «benpiii IBETOK)
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