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1. KoMIieKke OCHOBHBIX XaPAKTEPUCTHK MPOrPpaMMBbI
1.1 IosicHuTe/IbHASA 32N CKA

3HaHus, MOJyYaeMble B IIKOJE MO XMMHUHU, Mbl HE OYEHb YacCTO HCIIOJIb3YEM B
IIOBCETHEBHOM KU3HHM, KOHEYHO, €CIM Mbl HE CBSA3AJIM CBOIO XU3Hb C XHUMHEH B
npodeccuoHanbHOM TUTaHe. Tem He MeHee, STOT MPeaMET MOXKET CTaTh UCTOYHHUKOM
3HAHUU O MpoLeccax B OKPYKAIOIIEM MHPE, TaK KaK TOJBKO IPU U3YYECHHH XUMUU
MBI 3HAKOMHUMCS C COCTaBOM BeEIIECTB Ha Hamed 3emie. biaromaps 3ToMy Mbl
y3HAaeM, KakuM 00pa3oM 3TH BELIECTBA BIMSIOT HAa MPOLECCHI KU3HEAECSATENbHOCTU
OpraHu3Ma, Ja U B IIEJIOM Ha caMy >KM3Hb Y€JIOBEKA, YTO IOJE3HO HaM M B KaKHUX
KOJIMYECTBAaX U, HAKOHELl, YTO BPEJAHO U J0 KAKOU CTEIICHH.

IIpennaraemas IporpamMma HMEET €CTECTBEHHOHAyYHYH)  HaIIPpaBJICHHOCT,
KOTOpasi SIBJISIETCS Ba)XHbIM HANpPABJIEHUEM B pa3BUTHM U (OPMUPOBAHUU Y
IIKOJIBHUKOB II€PBOHAYAIBHOIO LEJIOCTHOIO IPEACTABICHUS O MHpPE HAa OCHOBE
COOOILIEHUSI UM HEKOTOPhIX XUMHUECKUX 3HAHUI .

HeoOxoaumocTh BBEAEHUS JAHHONO Kypca OO0YyCIIOBJI€HAa HEA0CTaTOYHOM
NPUKJIAJHON HAMPaBIEHHOCTHIO 0a30BOr0 Kypca XMMHUHU § KJIacca U MOBBIIIEHHBIM
KOJIMYECTBOM OoJierolux aeteil. OTIMYUTENbHON YepTOl MPOrpaMMBbI SBIISIETCS TO,
YTO B U3YYEHUHU JAHHOTO KypCa HCIIOJIb30BaHbI MOHATHUSA, C KOTOPBIMH yYallUECs
3HAKOMBI, OHM BCTPEYAIOTCSI C HUMHU €KEIHEBHO. DTO TAKHE MOHATHSA, KaK NUIIA U
e€ cocTaB, a TAKXKE BPEIHAs U MoJIe3Has nuua. YacTo Joau He 3a1yMbBIBAKOTCS HAL
TEM, YTO OHM €JISIT, HACKOJIBKO NMUTATENbHBI IPOIYKTHI.

JIaHHBIA KypC BaXK€H IOTOMY, YTO OH OXBAaTbIBAET TECOPETUYECKUE OCHOBBI
XUMUHU U IIPAKTAYECKOE HA3HAYCHUE XUMMUYECKUX BEILLECTB B IIOBCEHEBHOM KU3HU,
IIO3BOJIAET PACIIUPUTH 3HAHUA YYallUXCsi O XHMMYECKHX METOJax AaHalIusa,
CHOCOOCTBYeT  OBJQJICHHWIO MeToIuMKaMH uccienoBanus. Kypc comepxur
ONEPEeKAIYyI0 HH(POPMALMIO [0 OPraHUYECKOM XHUMHUH, PpacCKphIBaeT Iepes
Y4alUMUCA WHTEPECHBIE M BaXKHBIC CTOPOHBI IPAKTUYECKOIO HCIIOJIb30BAHUSA
XAMHWYECKUX 3HAHUU.

Hanpaenennocms npozpammpl: €CTECTBEHHO-HAYYHAS
. Cozep:kaHue Kypca MO3BOJISIET YUYEHUKY JIFOOOTO YPOBHSI BKJIIOUHUTHCS B yueOHO-
MO3HABATEJIbHBIN MPOLECC Ha JII0OOM 3Tare AesTeIbHOCTH.

Axmyanpvnocmp paboyeid IporpaMMbl B TOM, YTO B MPOLECCE U3YyUEHHUS JAHHOTO
Kypca Yydalluecs COBEPIICHCTBYIOT NPAKTUYECKHE YMEHHs, CIOCOOHOCTb
OPUEHTHPOBATHCS B MHPE Pa3HOOOPA3HBIX XUMHYECKHX MAaTepHalioB, OCO3HAIOT
MPAKTUYECKYIO0 [IEHHOCTh XMMHYECKUX 3HAHHM, UX OOILEKYJIbTYpPHOE 3HAUCHUE IS
oOpa30oBaHHOTO ueJoBeka. PemeHune 3agad pas3inyHOrO COJEPKAHUS SIBISETCA
HEOTHEMJIEMOM YaCThI0O XMMHUECKOro oOpa3oBaHus. Perienue 3a1ad BOCIUTHIBAET Y
yyaluxcs TPYAOTII0OHe, IeJIeyCTPEMICHHOCTh, CIIOCOOCTBYET OCYIIECTBICHUIO
MOJIMTEXHU3MA, CBSI3M OOYy4YEHHUS C JKM3HBIO, NPO(PECCHOHAIBHON OpHUEHTAIUH,
BbIpa0aThIBa€T MUPOBO33pEHHE, (POPMHUPYET HABBIKU JIOTMYECKOTO MBILUICHHUS.



[Tporpamma «XMMHUK-HCCIIETIOBATENbY

pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHBIX JOKYMEHTOB: - DenepanbHbIN
3akon oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B POy;

- Crparerus pazsutus BocnuTaHusi B Poccuiickoii @enepanuyi Ha NEpUOJ 10
2025 ropa. Pacnopstbxenue IlpaButensctBa Poccuiickon ®depepauun ot 29 mas
2015 r. N 996-p;

- [lucemo MunoOpHayku Poccun ot 18.11.2015 N 09-3242 O nampaBieHUH
uHdopmaiuu (BMecTe ¢ MeTOoIMYECKUMH PEKOMEHIAUAMU 10 TMPOEKTUPOBAHUIO
JIOTIOJTHUTENBHBIX ~ OOIIEpa3BUBAIOIIMX MporpaMMm (BKIIIOYas pPa3HOYpPOBHEBHIE
MIPOTPAMMBI).

- Konnenius pazsutus 10N0JHUTETLHOTO 00pazoBanus aeret (Pacnopsixenue
[IpaButensctBa PD 0T 4 centsiops 2014 r. Ne 1726-p);

- IlocranoBieHnuemM ['maBHOTO rocyAapCTBEHHOrO0 CaHUTApHOro Bpadya PD ot
04.07.2014r. Ne4l "O6 ytBepxkaenun CanlluH 2.4.4.3172-14 «CanutapHo-
AMUJEMHUOJIOTHUECKE TpeOOBaHUs K YCTPOWUCTBY, COAEPKAHUIO W OpraHu3aIuu
pexuMa paboThl 00pa3oBaTEIbHBIX OpraHU3alMi JTOMOIHUTEILHOTO O0pa30BaHUS
JIETEI;

- [Ipuka3z Munnpocsemenus Poccuu ot 09.11.2018 N 196 «O6 yTBepxkaeHUH
[Topsinka opraHuzaluu W OCYIIECTBIEHUS OOpa30BaTEIbHON NEATEILHOCTH II0
JOTIOJTHUTENBHBIM  00111€00pa30BaTeIbHBIM TIporpaMmam» (3aperucTpupoBaHO B
Mumntocte Poccun 29.11.2018 N 52831);

- Ycrasom MAY 10 «/leTckuii 3KOJOTMYECKU LIEHTP» TOPOACKOr0 OKpyra
r.Crepnautamak Pb, yrBep:keHHbIM [locTaHOBIIEHHEM aIMUHUCTPAIIMU T'OPOJICKOTO
okpyra ropoj Crepimuramak Pecriyonuka bamkoptoctan Nel641 ot 20.08.2015r.

HoBu3HOM1aHHON ITPOrpaMMBI SIBJISIETCSA TO, YTO B OCHOBE JIE)KUT CUCTEMHO-
NeSATEIbHOCTHBIA TMOAXOMA, KOTOPBIM CO3Ma€T OCHOBY JJII CAaMOCTOSITEIBHOTO
YCIIEITHOTO YCBOCHMSI OOYYalOIIMMUCS HOBBIX 3HAHWM, YMEHUH, KOMIETEHIUH,
BUJIOB U CHIOCOOOB MPAKTUYECKOUN NESITEIIbHOCTU U 00ECIEUMBAET €€ COOTBETCTBUE
BO3PACTY U UHJIUBUAYATBHBIM OCOOEHHOCTSIM YUalUXCSl.

Ileoazozuueckasn yenecoodpaznocmp IporpaMMbl 00yCIIOBIEHA TEM, UTO
3aHSTUS HAYYHO-TIPAKTUUECKOMN AESATETbHOCTHIO Pa3BUBAIOT MPAKTUUECKUE
CIIOCOOHOCTH JieTel, POPMHUPYIOT JOTUYECKOE MBIIIJICHUE

Omauuumenvhnovle 0codOeHHOCMU RNPOZPAMMBL (K XHUMHK-UCCIIEI0BATEIb»
COCTOSIT B TOM, UTO MpOrpaMma mnpeaycmaTpuBaeT nuddepeHIIMpoBaHHbIN TOAX0T K
oOy4eHHIO, YYET WHIUBHAYAIbHBIX TCUXO(U3UOIOTHUECKHX OCOOCHHOCTEH
ydamuxcsi. VMcnonp30BaHue TPaJAWIIMOHHBIX W COBPEMEHHBIX MPUEMOB OOYyUCHHS
MO3BOJISIET 3aJI0KUTh OCHOBBI I (DOPMHUPOBAHUSI OCHOBHBIX KOMITOHEHTOB
y4eOHON JesTeIbHOCTH: YMEHHE BHUICTh IIeh M JCHCTBOBATH COTJIACHO C HEH,
YMEHHE KOHTPOJUPOBATh U OLICHUBATH CBOU JICUCTBUS.

Aodpecam npozpammel: iporpamma ajgpecoBana yuyammumest 14-16 net, 3ansatus

B ['bOY CJIN npoBoaATCs O rpynmnam.

@Dopma oOyuenua: 0O4HadA, NJOIYCKACTCS OYHO-3a0YHAs.

Ocobennocmu opzanu3ayuu 00pazoeamenvHozo0 npouecca oOpa30BaTEIbHbIN
IpoLIECC OCYLIECTBISIETCSI B COOTBETCTBUM C€ YYEOHBIM M KaJ€HIapHO-
TEMATUYECKUM IIJIAHOM, JIOIYCKAalOTCsl HEKOTOpPhIE WM3MEHEHHUS B COJAEpKaHUU



3aHATUH, B (hOpME MX MPOBEACHUS, KOJMIECTBE YaCOB Ha M3YUEHHE MPOrPAMMHOTO
marepuana. CocTaB ydYallUXcsi — TIOCTOSHHBIM, JOIYyCKAaeTcsl IEePEMEHHBI;
CMEILIAaHHBIN, JOIYCKAETCsI Pa3HOBO3PACTHOM.

Pestcum 3anamuil: poJOSKUTENFHOCTD 3aHIATHI — 2 akajgeMuyeckux daca -40
MuH (10 MuHyT nepepsiB Mexay 3aHsatusmu) U 40 muH., 1 pa3 B Henento. O0beM
OCBOEHUS IPOTPaMMBbl: 2 4acOB B HEJIENIO, /2 yaca B FOJI.

1.2 llesan 1 3a1a4M NPOTrPaMMBbI

Lesb nporpamMmsi:

- ®opMHUpOBaHKE €CTECTBEHHO-HAYYHOTI'O MHUPOBO33PEHHUS IIKOJIHHUKOB.

- O3HaKoOMJIEHUE C 00BEKTAMH U SIBJICHUSIMU MAaT€pUAIBHOTO MUpa.

- Pacmiupenue Kpyrozopa,  HCIHOJIb30BAaHHE PA3IUYHBIX METOJOB TO3HAHUS
PUPOJIBI.

-  @opMUpOBaHUE MPEAMETHBIX U MPOEKTHO — UCCIEA0BATEIBLCKUX KOMITETCHIINI
oOyyJarommxcs.

3amayamMm nmporpamMmbl SBISIOTCS CIEAYIOIIHUE:

Jluunocmmuole:

® pa3BUTh I[I03HABATEJIbHBIC HHTEPECHl U WHTEJUIEKTyaJbHbIE CIOCOOHOCTH B
Mpolecce  NPOBEACHUS  XUMHUYECKOTO  JKCIEPUMEHTa, CaMOCTOSITEIbHOCTh
NpUOOPETEHUs] 3HAHWW B COOTBETCTBUM C BO3HUKAIOUIMMM  >KU3HEHHBIMHU
MOTPEOHOCTIMU;

e (dopMupoBarh yMeHHS HaOIOAATh W OOBSACHITH XUMHUYECKHUE SBJICHUS,

MPOUCXOSIINE B IPUPOJE, OBITY, JEMOHCTPUPYEMBIEC YUUTEIIEM;

e (dopMupoBath ymeHHE palbOTaTh C BEIIECTBAMU, BBIMOJHITh HECIOKHBIC

XUMUYECKHE  OMbBIThI,  COONIOAATh  MpaBWia  TEXHUKA  OE30MacHOCTH;
Memanpeomemnvle:
e ¢dopMmHupoBaTH  yMEHUE BBITIOJIHATH U T'PAaMOTHO  OQOPMIISTH

HCCJIEI0OBATENHCKYIO paboTy;

e (GopMyIUPOBATH IIENTh U 33191 MCCIICOBAHUS, BBIIBUTATh TUIIOTE3Y, BHIICIAThH
npobsieMy, OOBEKT W TMpPEeaMEeT HCCIEIOBAaHMS, COCTAaBJSATH IUIaH JEUCTBUU U
KOPPEKTUPOBAThH €T0;

® JIeNIaTh BBIBOIBI U 3AKITIOUCHUS, aHATM3UPYS MPOJICTaHHYI0 PaboTy.
Obpazosamenvhvie:

e (opMHpOBaTH  yMCHHUE BBINIOJIHATE W TPaMOTHO  O(OPMIISITH
HCCIIeIOBATENLCKYIO PaboTy;

e (hopMyIUPOBATH IIENb U 33/1a41 UCCIICOBAHUS, BBIJIBUTATh TUTIOTE3Y, BHIICIAThH
npo0iemMy, OOBEKT M TpPEAMET HCCIEIOBAHUS, COCTABJIATH IUJIaH JACUCTBUN H
KOPPEKTUPOBATH €T0;

e J1eJaTh BBIBOJBI M 3aKITIOUCHHUS, aHATM3UPYS TPOACTaHHYIO paboTy.



1.3 Copepxxanue nporpamMmsl
Y4eOHblii IU1aH 00y4YeHUst

1 rox o0yuenusi

Oo6me | Teopus IIpax DKCKYp dopma
e THKa cHH KOHTPOJIS
KOJINY
€CTBO
4acoB
1. | Beeneuue 1 1 Tectupo
BaHHE
X [ Osnakomsenne ¢ kabuHeTOM 1 1 Cocragne
U v HUC
M 1y U3yUYEHHUE MTPABHI TEXHUKH KPOCCBOP
U | Gesonacuoctu na
1 3nakomerso 71ab0pPaTOPHBIM 2 2 Ompoc
E 000pyJI0BaHUEM
C XpaHCHHE MaTEePHATIOB U 1 1 [Toxroro
K PCaKTHBOB B XUMHUYECKOM BUTh
A J1abopaTopHu. npe3eHTa
A U0
HarpeBatenbHble pruOOpHI U 1 1 Onpoc
T nomesopanme mv.
A B3BemnBanue, GUILTPOBAHHE 2 1 1 Odop
b 1, IIepEeroHKa MHUTB ILD.
0
p BeinmapuBanue u 2 2 Odop
A | KPHCTAIUIH3AIHS MHUTb ILD.
(1; OCHOBHBIE PUEMBI PaOOTHI C 4 1 2 1 [Toxroro
p | TBEPIBIMH, JKUIKIMH, BUTH
" ra3000pa3HbIMHU BEIICCTBAMH. npe3eHTa
o JlaGopatopHbie criocoObl U0
HOJYYECHHST HEOPTaHUUECKUX
BCIIIECTB
[IpuroToBieHHe PaCTBOPOB B 3 1 1 1 Odop
XUMHUYECKOM JTabOpaToOpuu U B MHUTb IL.D.
OBITY.
Kpucrammoruaparsl. 2 2 Odop
BripariuBanue caaa u3 MHUTb ILD.
KPHUCTAJLIOB.
3aHUMAaTEILHBIE OIBITHI 110 2 2 [Toxaroro
TeMe: « XMMHYECKUE PEaKIMK BUTH
BOKPYT HacC». npe3eHTa
IHFO
2. | Boepea K HIOKOPEHHIO BEPIITUH 6 1 5 Perenue




Taltuel BOJEI.

OJINMIIHUA]] 3a/1a4y
J1 | TIpoBeneHne IMIaKTHYIECKIX Cocrasne
(12 Urp: HUE
" ¢ KTO BHUMAaTEJIbHEE KpPOCCBOP
K e KTO OBICTpEE U JIy4Ille na
A e y3HaW BEIIECTBO
e y3HaW SIBJICHHUE
3. | Xumus B ObITY. Ilonroro
BUTH
1 IIpE3eHTa
P N
n
k| 1IPaKTHKyM HCCe0BaHue Odop
g1 | «Moromue cpencraa s MHUTH
A | IOCYIBI». 1.D.
I | 3anatue - urpa «MbUIbHBIE Tectsl
H | nyserpu»
‘;i XUMHsL B IPUPOLE. [Toxaroro
BUTH
X Mpe3eHTa
" U0
M | Xumus u yenoBek. Urenue [Toxnroro
U | qoknanos u pedeparos. BHTb
A TOKIa
[Ipodopuenrtanmonnas Onpoc
JICKITUSL.
XUMHS ¥ MEIMITMHA. Cocra
BUTH
Kpocc
BOPA
[Toaroro
benku, Kupbl, yTieBoJbl B BUTH
MATAaHUH YEJIOBEKA. TOKIa
BuramuHb! Onpoc
[TumeBsie 100aBKH TecThl
[IpakTrky™m HccieqoBaHUE Odop
«Humncemn. MMUTB I1.D.
[IpakTUKyM HcclieqOBaHUE Odop
«MopoxeHoe» MHTB IL.D.
[IpakTUKyM HcclieqOBaHUE Odop
«Ilokomam» MMUTH I1.D.
[TpakTuKy™ HccnenoBaHue Odop
«KeBarenbHasi pe3UHKA» MUTb I1.D.
[Toxaroro

BUTH




JOKJIa/T
[IpakTuKyM HCCIeI0BaHNE 1 1 Odop
«["a3upoBaHHbBIC HAITUTKI MHUTb ILD.
[TpakTHKyM HCcieTOBaHNE 1 1 Odop
«MuHepaIbHbIC BOJIBI» MHUTb ILD.

2 1 1 IToaroro
[InBHOM AJIKOTOJIU3M BATD
npe3eHTa
200
[IpakTUKyM HCCIeI0BaHNE 1 1 Odop
«Yamy» MMUTb IL.D.
[IpakTUKyM HCCIeI0BaHNE 1 1 Odop
«MoJ1oKO» MHUTb ILD.
4. | IloaroroBka K Aekajie 3 1 2 [Toxaroro
CCTEeCTBEHHBIX HayK. Mrpa BUTh
H | «CyacTiuBblii ciydaiiy. BU3HUTHYIO
E KapTOUKY
% [TpoBeneHmne urp u KOHKYpCOB 4 4 [Toaroro
J | cpenu ydammxcs 8 KaccoB BUTH
S | WieHaAMH KPYKKa. CIICHKY
OOt CMOTpP 3HAHHH. 4 4 3amura
X KOHKYPC
U | Urpa “Uro? I'ne? Korpa?” HBIX
I;I/I IPOCKTOB
n
Hmozo 72 16 52

Copepskanue nporpamMmmsi.
Paznea 1: «Xumnueckas jadoparopusp»

1. Beoonoe 3anamue. 3HaKOMCTBO C y4YalllUMHUCS, aHKETUPOBaHUE: (UTO MPHUBEIO
TeOsT B KpYXKOK ‘‘3aHMMarenbHOM xumun’’). BbeiOopbl coBera, neBu3a, 3MOJIEMbI
KpY>XKa, 3HAKOMCTBAa KpPYXKOBLEB C HUX OOA3aHHOCTSIMU U 000pYyJIOBaHHUEM
pabouero Mecrta, OOCYXIEHHE M KOPPEKTUpPOBKAa IjaHa pabOThl KpyXKKa,
IPENTI0KEHHOTO YUUTEIIEM.

2. O3naxkomnenue ¢ KAOUHEMOM XuMuu U U3YUEeHUEe NPAGUJI MEXHUKU
oezonacnocmu. IlpaBuna Oe3omacHoil paOOTHl B KaOMHETE XWMHUHU, H3y4YCHHE
OpaBWJI TEXHUKH O€30MaCHOCTH W OKa3aHWs IEpPBOM IOMOIIM, HCIOJIb30BaHUE
MIPOTHUBOIIOKAPHBIX CPEACTB 3amuThl.[14] Hepa o Texuuke 6e3omacHoctu. [4] [13]

3. 3nakomcmeo c¢ nadvopamopuvim 060pyoosanuem. O3HAKOMIIEHUE YYaIlIUXCS C
Kkiaccudukanuenn 1 TpeOOBaHUSIMU, TPEABABIIEMBIMA K XPaHEHUIO J1a00PaTOPHOTO




o0OpyZOBaHUS, W3yYCHHE TEXHUYECKUX CPEACTB  OOydYeHHUs, MPEIAMETOB
nabopaTopHoTro 000pymoBaHus. TexXHUWKa JEMOHCTpAIlMU OMNBITOB (HA TpHUMEpax
OJIHOTO - JIBYX 3aHMMAaTEIbHbIX ONbITOB).[9], [13]

IIpakmuueckass paboma. (O3HAKOMJIEHUE C TEXHUKOM BBINOJHEHUS OOLIUX
MPAKTUYECKUX OIEpaluii HaJMBAHUE XKUJKOCTEH, MepeMellIMBaHuE U PaCTBOPEHUE
TBEPJIbIX BEIIECTB B BOJIE.

4. Xpanenue mamepuanoe u peaxkmueos 6 XUMUYECKOU J1adOpamopuu.
3HaKOMCTBO C Ppa3JIMYHBIMU BUJAMU KJIacCU(UKAIUN XMUMHUYECKHUX PEAKTUBOB U
MpaBWJIaMH XpaHeHHs uX B jaboparopu [8],[13],[14]

Ilpakxmuuecxkas paboma. CocraBieHHe TaOJUIl, OTPAXKAIIIMX KiacCU(PUKAIHIO
BEIL[ECTB , U3TOTOBJIEHUE ITUKETOK HEOPTaHUUECKUX BEIIECTB, COCTaBJICHUE CIIMCKA
PEaKTUBOB, HECOBMECTUMBIX /11 XpaHEeHUs.[14]

5. Hacpesamenvuvie npudopvl u noav3oeanue umu. 3HAKOMCTBO C IPaBUIAMHU
MOJIb30BaHUsl HAarpeBaTeNIbHBIX MPUOOPOB: TUIMTKU, CIIUPTOBKH, Ta30BOM TOPEJIKH,
BOJSHOW OaHu, cymniabHOro 1mkada. Harpesanue u npokanusanue. [13].
Ilpakmuueckass ~ paboma.  Vicnonp30oBaHWE  HAarpeBaTeIbHBIX  HPHOOPOB.
N3roroBieHne COMPTOBKU U3 IOAPYYHOTO MaTepurara.

6. B3zgewueanue, unvmposanue u nepezonka. O3HAKOMJICHHUE YYaIIUXCS C
npyueMaMy B3BEIIMBAHUS W (QWIHTPOBAHUS, H3YyYEHHE TIPOIECCOB IEPErOHKHU.
OuucTka BELECTB OT IPUMECE
IIpakmuuecxas paboma.

1. M3roToBieHne mpocTeHmx (uIbTPOB U3 MOAPYUHBIX CpelncTB. PazneneHue

HEOJHOPOIHBIX CMECEN.

2. Ileperonka Boasl. [11]

7. Bvinapueanue u kpucmanauzauusn
Ilpakmuueckass paboma. BblieneHne pacTBOPEHHBIX  BEIIECTB  METOIOM
BBINIAPUBAHUS U KPUCTAIUIM3ALMU HA IPUMEPE pacTBOPA MOBAPEHHOM comnu . [11]

8. OcnogHble npuemuvl padbomovl ¢ MEEPOLIMU, HCUOKUMU, 2A3000PA3HBIMU
séewecmeamu. Jlabopamophuvie cnocoovl ROJIYUEHUA HEOP2AHUYECKUX BEULECME.
Hemoncmpayus gpunvma.

Ilpakmuuecxas paboma. ONBITEL. WUTIOCTPUPYIONINE OCHOBHBIE TIPHEMBI PAOOTHI C
TBEPIBIMH, KUJKUMH U Ta3000pa3HBIMU BEIIECTBAMH.

Ilpakmuuecxas paboma. lTloiydeHHE HEOPTAaHMYECKUX BEIIECTB B XHMHYCCKOM
naboparopuu [lonydenue cynbdarta Meau U3 MeIH, XJIOpHUIa [IMHKA U3 IUHKA.
Haenaouwvie nocobus, cxemsl, TaOJINIGI, IIJ1AKATHI.

9. Ilpuzomoenenue pacmeopos 6 XumMu4veckou naadopamopuu u 6 Ovimy.
O3HakOMJICHHE Y4YaIllUXCS C MPOIECCOM PAcCTBOPEHHS BemlecTB. HachimeHHbIC H
NIEPECHINICHHbIC PAcTBOPHL. [IpUTOTOBIIEHWE pPACTBOPOB M HCIIOJIB30BaHUE WX B
JKU3HH.



IIpakmuueckas paboma. IlpuroToBIEHUE PaCTBOPOB BEILIECTB C OMNPEIEIEHHOU
KOHIICHTpAIluell  pacTBOPEHHOrO  BemiecTBa. lloilydeHuWe  HACBIMIEHHBIX U
MEPECHINIEHHBIX ~ PAacTBOPOB, COCTaBJICHWE W  HWCIOJb30BaHWE TpaduKoB
pacTBOpuMOCTH.[ 11]

10. Kpucmannozuopamel. Kpuctaminueckoe coctosiHue. CBOMCTBa KpHUCTAJIOB,
CTPOEHHUE U POCT KPUCTAIIIOB.

Ilpakmuueckas paboma. llomydeHue KpUCTAUIOB COJEH W3 BOJHBIX PacTBOPOB
METOJIOM MEJUICHHOTO0 HCMApPEHUsT W TOCTENEHHOTO TOHUXKEHUS TeMIIepaTyphbl
pacTBopa (XJIOpUA HATPUsl, MEAHBINA KYIIOPOC, aTIOMOKaJIUEBbIE KBACIIbI).[3]
JlomawHue onvimwl 1O BRIPAIIMBAHUIO KPUCTAJUIOB XJIOPU/IAa HaTpUs, caxapa.[12]

11. 3anumamenvusvie onsimul no meme: Xumuueckue peakyuu 6okpye nac. Ilokas
JEMOHCTPAIIMOHHBIX OTBITOB.
“Bynkan” Ha cToJie, [5]

“3en€HpIi OroHs , [J]
“Bopa-karanuzatop”, [5]
«3BE31IHBIN JOKIb» [4]
PasnonBeTHoe mams [4]

Bona 3axuraer 6ymary [4]

Pazneua 2. «Jloruka»

12. Pewenue onumnuad wKoabHO20, MyHUuunaivho2o mypa Bcepoccuiickoii
OJIUMRUAOBL RO XUMUU.

13. Ilposedenue oudakmuueckux uzp
[IpoBeneHre KOHKYPCOB U AUAAKTHUECKUX UTP:
KTO BHUMAaTeJbHeE [ 1]

KTO OBICTpEE U JTydIlle
y3Hal BELIECTBO

y3Hail siBnenue |1 ]

Pa3znea 3. «IlpukiagHass XuMushy

14. Xumusa ¢ 6vimy. O3HaKOMJICHUE YYaIlUXCSl C BUJAMH OBITOBBIX XHMHKATOB.
PasnoBuiHOCTH MOMOIMIUX CpeacTB. Mcmonb3oBaHHE XUMUUECKUX MAaTEPHAJIOB IS
PEMOHTa KBapTHUp.

Ilpaxmuueckas paboma. BeiBeleHHE MATEH PrKaBYMHBI, YEPHUII, Kupa.|[2]



Harmsimapie cpenctBa: miakaTsl, TaOJIUIIBI, 00pa3I[bl MOIOIIHUX CPEICTB.

15.Ilpakmukym uccneoosanue «Morwoujue cpeocmea 01a nocyoviy.
PaboTa ¢ 3TUKeTKOI.

Omneit 1. OnpeneneHue KUCIOTHOCTH.

Omnpit 2. OnpeieIeHue MbUIKOCTH.

OmneiT 3. CMBIBa€EMOCTBH CO CTaKaHa.

AnketupoBanue. COIMOIOTHUYECKHUI OIpoC.

16. 3anamue - uzpa « MoinbHble ny361pU»
Konkypchr:
— Kto0 HanyeT camblii 00JIBIION My3BIPB,

— KTO HaJlyeT MHOTO MaJICHbKUX ITy3bIpeil
— Yel my3sIpb JOITO HE JOMHET

— Tloctpoenue Gurypsl u3 my3bipeit

— HanyBanue my3bIpsi B y3bIpe.

17. Xumusa 6 npupode. CoOOIICHUS YYAIIUMHUCS O TMPUPOJTHBIX SIBICHUX,
COMPOBOXKIAIOIIMMHUCS XUMHUUYECKUMH Tpolieccamu. [IpoBeneHrne 3aHUMAaTENbHbBIX
OTIBITOB TI0 TeME « XUMHUS B IPUPOJIL).
Hemoncmpayus onvimoas:

o XUMHMYECKHE BOJIOPOCIH [J]

o TémHo-cepas 3mes. [5]
o OpuruHasibHOE UL [6]
o MuHepaibHBIN «XaMeneon» [4]

18. Xumusn u uenosek. Urenue noxiaagoB u pedepaTos.
« -Baiie nutanue u 310poBbe [9]

o -XHWMHUYECKHE PEAKIIMHA BHYTPHU HAC [3]

19. 3anamue no npogpopuenmayuu.

20. Xumun u meouyuna. DopmupoBanrie MHPOPMAMOHHONW KyIbTYPhl yUAIIUXCS.
CocraBneHue U 4TeHHue JOKJIaJ0B U pedepaToB.
Yemuwi orcypnan Ha TeMy XuMusl 1 MeAUIMHA. [ 1]

21. Benku, scupol, y2i1ee00vl 8 NUMAHUU Ye/106€Ka.

Baxueiiie KOMIOHEHTHl MHWINK. 3HAYCHUE OCJIKOB, XHUPOB, YIJICBOJIOB,
MUHEpATbHBIX BENIECTB B MUTAaHWU. Tabnuiia pacxoja dHEPTUU MPU PA3THUHBIX
BHUJIaX JesATesbHOCTH yenoBeka. (IIpunoxenue 2)



22. Bumamumnoi.

Butamunbl, wx knaccupukamus W 3HAYCHHE IS OpPraHU3Ma 4YeJIoBeEKa.
(ITpunoxxenne 3) VCTOUHUKY TOCTYIUICHUS! BATAMUHOB B YEJIOBEUECKUM OPTaHU3M.
CopepxaHne  BUTaMHMHOB B nHIIEBbIX  mponaykrax. (IIpunoxenue  4).
AntuButamunsbl. (ITpunoxenue 5). Autamuno3. HccienoBanue: BUTAaMUHBI B
MEHIO IIKOJILHOM cTosioBo. (IIpunoxenue 6).

23. Huweevie 0ooaeku.

buonoruyeckue nuiessie 700aBKU U UX BIUsSHUE Ha 3710poBke. ([Ipunoxenue
7) JlaHHOE MPUIIOKEHUE UCIIOIB3YeTCS BO BpeMs BCeX MPaKTHKyMax IIpU padoTe ¢
STUKETKaMH.

24. IlIpakmukym - uccneoosanue « duncoiy.
BricTymuienne yuenuka ¢ gokiaaom «llarybHoe BIusiHEE YUIICOB HAa YETIOBEKAY.
Pabota B rpynnax. Iy nccnenoBanus Oepercs He MeHe 3 pa3HbIX YITaKOBOK
YUIICOB (JIy4llle, €CIIM IETU IPUHECYT UX camH). Bce pe3ynbpTaTel 3aHOCSTCS B
tabmuity. Onpeaensercs 00bEKT U MPEIMET UCCIICIOBAHMS.

OmneiT 1. Pabota ¢ atuketrkamu 1o /lpunoscenuro 7 u Ilpunoscenuio 2.

Omnpit 2. M3yuyeHne pu3n4ecKux CBOMCTB YUIICOB:

— JIOMKOCTBb,

— pacTBOpEHHE B BOJE,
— HaJaBIMBaHHE OyMa)KHOU caleTKOM sl OnpeeIeHNs KOJTMIeCTBa KHUpa
— BKYCOBBIEC KaueCTBa.

OmneiT 3. ['opeHune 4uncos.

OmneiT 4. [IpoBepka Ha Hanuuue KpaxMaia. OnbIT TPOBOAUTCS C TOMOIIBIO

CIIUPTOBOTO pacTBOpa HoAa. YUEHUKHA CPABHUBAIOT MHTEHCUBHOCTh OKpalllMBaHUSI.
OmnebIT 5. PacTBOpEHUE YUIICOB B KUCIIOTE U LIEJIOYH.

Jlanee rpymnbl TOTOBAT S5 BOIIPOCOB JUJISl COLIMOJIOTMYECKOTO ONPOCA YUEHNUKOB

IIKOJIBI.

25. Ilpakmukym - ucciedosanue « Moposcenoe»
Brictymienne yueHnka ¢ 1oknaaoM «O MoJap3e U BpeEAE MOPOKEHOTO).
Pabota B rpynnax. Iy uccnenoBanus 6epercs He MeHe 3 pa3HbIX BUIOB
MOPOXKEHOTO0. Bee pe3ynibraThl aHAIOrMYHO 3aHOCATCS B Tabnuily. Onpeaensercs
OOBEKT U MpEAMET UCCIEIOBaHUSI.

OmneiT 1. Pabota ¢ atuketrkamu 1o [lpunosicenuro 7 u Ilpunoscenuro 2.

OmnpiT 2. M3ydyenune pu3nueckux CBOMCTB MOPOKEHOTO.
VYyamuecs MOryT CaMU NPEIJIOKUTh SKCIIEPUMEHT.

OmnebiT 3. KcaHTONIPOTEMHOBAS pEAKIIHUS.
B npoOupky momMeniaror MOpokeHoe, 100aBIIsAI0T a30THYIO KHUCIOTY M HarpeBaroT.
[TosiBeHre JKENTOr0 OKpallMBaHHs TMOKa3bIBaeT Hanuuue Oenka (Haiuyue
apOMaTUYECKUX aMUHOKHUCIIOT).

Omnbit 4. OOHapy’KEeHUE YTIEBOJOB.



B mpoGupky momemawT MOpOXXKeHOe, M00aBisAioT IMI. TUApOKCHIA HATPUS H
HECKOJIbKO Kamenb cyibgpara meau (1), mepememmBator. [losiBienue sipko-cuHero
OKpAaIllMBaHUs CBHJIETEIBCTBYET O HAJTMYMM MHOTOATOMHBIX cIUPTOB. [lomyyeHHbIi
pacTBOp HarpeBatoT Ha cnuptoBke. ['uapoxcun wmeau (ID) IpU  3TOM
BOoccTaHaBlmBaeTcs 10 opamkeBoro CuOH, kotopsiit 3atem paznaraercs mo CuO
KpacHOro 1BeTa. B Xxoxe peakuuu MoXeT oOpa3oBaTbcs M MeIb («METHOE
3epKajoy).

26. IIpakmukym - uccneoosanue «Illokonaoy
BricTymienne yueHuka ¢ 1oknaaoM «O Moiab3e U BPeAe MIOKOJIaaay.
PaGota B rpynmax. Iy uccnenoBanus 6epercs He MeHe 3 pa3HbIX BUOB
niokoJiaza. Bee pe3ynbraThl aHAIOTMYHO 3aHOCATCA B Ta0uily. Onpeaensercs
OOBEKT U MPEAMET UCCIIETOBAHMUS.

OmneiT 1. Pabota ¢ atuketrkamu 1o Ilpunosicenuro 7 u Ilpunoscenuio 2.

OmnpiT 2. M3ydyenne pu3nyecknx CBOMCTB HIOKOJIA/IA.

— lIBer, 3amax, BKycC, JOMKOCTb, PACTBOPUMOCTb B BOJIE

— OOHapyXeHHe KUPOB — pa3MUHAEeM IIOKOJaJ Ha OyMaxHOU canderke,
HaJIMYue KUPHOTO MATHA YKa3bIBACT HA HATMYKME HEMPEACTbHBIX KUPOB.

OmnbiT 3. OOHapyKEHUE B IIIOKOJIAJI€ YIJIEBOIOB.
Hackimaem B mpoOupKy TEPTHIA WIOKOJAA W MPUIMBAaEM BOJbl. BcTpsxuBaem
COJIEP>KMMOE TIPOOUPKU HECKOJIBKO pa3 u guiubTrpyeMm. JloOaBisiem k guibTpary |
mi enkoro Hatpa NaOH wu 2-3 kamm pactBopa cyibdara memau(Il) CuSOa..
BerpsxuBaem npobupky. [losiBrsieTcs spko-cuHee okpariuBaHue. Takyo peakiuio
naéT caxapo3a, MpeICTaBIISIoNIast COO0M MHOTOATOMHBIN CIHPT.

OmnebiT 4. KcaHTONIPOTEMHOBAS pEAKIIUSL.
Hackimaem B mpoOupKy TEPTHIN MIOKONaA U IpriinBaeM 2-3 Mil BOJbl. BeTpsixuBaem
COJIEP)KMMOE TPOOMPKH HECKOJIBKO pa3 u ¢uiabTpyeM. [lpummuBaem k Quiibtparty,
coO01asi  OCTOPOKHOCTh, KOHIIEHTPUPOBAaHHYI a30THyr0 kuciory HNOs.
HarpeBaem nonydennyto cMmechb. Habmtonaem xéntoe okpalinBaHue, Mepexosiiee
B OpaHXXeBo-kéntoe mpu gobamieHun 25%-HOro pacTBOpa amMMHaka. Takyro
pEaKkLuIo Jal0T OCTaTKH apOMaTUYECKUX aMUHOKHCIIOT, BXOJIAILME B COCTaB OEIKOB
HI0KOJIaAa.

27. lIpakmukym - ucciedosanue «Keeamenvnas pezunka»
BeicTyruieHne ydeHHKOB ¢ Jokiagamu: «lctopus JKeBaTEIbHOM PE3UHKW,
«KeBatenpHas pe3nHka: 0ena wim TpeHUHT 1151 3y0oB?» (IIpunoxenue9).
Pabora B rpynmax.
OmmiT 1. Pabora ¢ stukerkamu (Ilpunoxenne §).
Omnpit 2. U3ydyenne pusnueckux CBOMCTB:
—IIpoBepka Ha pacTsHKUMOCTb. KeBaTelbHYIO PE3UMHKY HEOOXOJUMO XOPOILIO

pa3xKeBaTh, 3aTEM MAKCUMAIIBHO PACTSHYTh U U3MEPUTH JIMHEUKOM.



—IIpoBepka Ha JONTOBPEMEHHOCTh BKyca. B rpymme y4eHUKH OJHOBPEMEHHO
HAYMHAIOT KE€BATh PA3HbIE )KEBATEJIbHBIE PE3UHKH, U 3aCEKAIOT BPEMS ITOKA BKYC
HE MPONIET.

OmneiT 3. Hannuue kpacutene.

JKeBaTenbHyI0 pe3MHKY Hape3al0T KyCOUKaMHU U OITyCKaroT B Boay. [lepeMemninBator.
[Ipy Hanmuuuy KpacuTeseu, BOAa OKPAIIMBACTCS.

Omnpbit 4. OnpeienieHue KUCIOTHOCTH.

B npo6upku 13 omnbiTa 3 TOMEMAIOT YHUBEPCAIbHYIO MHANKATOPHYIO0 OyMaxky. [1o
pe3yJibTaTaM OKpalluBaHUS OMPEACIISIIOT CPELY.

OmnpiT 5. OO6HapyXeHUE MOCTACTUTEIICH.

B npobupky nomMemniarot nope3aHHyo KeBaTeIbHYI0 PE3UHKY U MPHIUBAIOT 5 MIT 96
% stunoBoro crnupTa. [IpoOupKy 3aKpbIBalOT TPOOKONH U MHTEHCUBHO BCTPSXUBAIOT
B TeueHue | wmwuH. 3arem cMmech QUIBTPYIOT W B (UIbTpATE OMNPEACISIOT
MPUCYTCTBUE  MOJICTAcTUTENIe  (caxapo3bl, copOWTa, KCWINTa, MAaHHUTA),
SBJISIIOIIMXCS. MHOTOAQTOMHBIMU cIUpTamMu. {711 3TOro Kk pacTBopy npuivBaroT 1 mi
pactBopa NaOH u 1-2 xamnu pactBopa CuSQO4. Cmech B30anThiBatoT. [losiBisiercs
XapaKkTepHOE SIPKO-CUHEE OKpallMBaHKue (KaueCTBEHHAs Peakilisl HA MHOTOATOMHbIC
CIIUPTBHI).

28. Taiinvt 600wt

Camoe HEOOBIKHOBEHHOE BEIIECTBO — BoJia. Boia — ocHOBa skM3HU. AHOMAUU
U TaiiHbl BOABI. 3ydeHue BOJbI SMOHCKUM YyueHBIM Macapy DMOTO: yMEHHUE BO/IbI
CJIyIIaTh MY3bIKYy, 10OpbIE CJIOBa M MOJIUTBBI, yMEHUE OTPUIIATEIHLHO PEarupoBaTh
Ha 3arps3HEHUs, CKBEPHOCIIOBHSI, KOMITBIOTEPHI M MOOWIbHBIC Tene(onbl. XKuBas u
MmepTBas Boja. Jleunmcs Bogoit. (Ilpunoxenue Ilpesentarus «Bomay)

29. Ilpakmukym uccneoosanue «l asuposannvie HanumKu»
BricTymuieHne yueHuka ¢ J0KJIaaoM « BiusHue ra3upoBaHHbIX HAUTKOB Ha
3n0poBbe uenoBeka» (IIpunoxenne 11).
Pabora B rpynnax. Iy nccnenoBanus 6epercs He MeHe 3 pa3HbIX BUIOB
MOPOXKEHOT0. Bee pe3ynibTaThl aHAIOTMYHO 3aHOCATCS B TaOJHILY.

OmneiT 1. Pabota ¢ atuketrkamu 1o [lpunosicenuro 7 u Ilpunosicenuro 2.

OmeiT 2. O6HapYXEHUE caxapa BhIITapUBAHUEM.

OmneiT 3. OnpenesieHne KUCIOTHOCTH.

OmnpenernsieM ¢ TOMOIIbIO YHUBEPCATbHON MHIUKATOPHON OYMaXkKH.
OmnpiT 4. ONBIT ¢ KypUHBIM MSICOM.

30. ITuenon ankozonusm.
Jlekimst ¢ mokazom Ilpesentanum «IluBHOM anmkoronusmy». JlabopaTopHas
paboTa: BIUSHHUE CIIUPTOB Ha OEIKH.

31. lIpakmukym uccneoosanue « 4aivy

Brictymenne yyaniuxcs ¢ goknagom «Ilone3Hbie CBOMCTBA Hash»:
Omnbit 1. PaccMaTpuBanue 4anHOK.
OmnpbiT 2. BausiHMe KUCIOTHI U IIEJI0YM HA 3aBAPCHHBIN Yal.



32. Ilpakmukym uccneoosanue «Mooko»
OmneiT 1. PaboTa B rpyIime ¢ 3TUKETKaMu:

PabGora ¢ yTUKeTKAMHU

COCTAB

MOJIOKO KKRAJL | KUPHOCTD YT'JIEBO/IbI | 2)KUPHI | BEJIKU
1. Mooko 58 kkan | 3,2 % 4,7 . 3,2T. 2,6T.
«ITpocTakBammHO»
2. MoJoko 53 kkan | 2,5% 4,7 . 2,5T. 2,8 T.
«Bamuny
3. Momnoko «Jlomuk | 53 kkan | 2,5 % 4,7r. 2,5T. 2,8 T.
B JICPEBHEY
4. Momaoko 53 kkam | 2,5% 4,7r. 2,5T. 2,8 T.
«BKycHeeBO»

OmneiT 2. OnpeneneHne BKyca MOJIOKA.
OmneiT 3. OnpeneneHne nBeTa MOJIOKA.

OmneiT 4. OnpeneneHne KOHCUCTEHIIMU MOJIOKA.

OmneiT 5. OnpeneneHne KUCIOTHOCTH MOJIOKA. Y HUBEPCAJIbHBIM NHIUKATOPOM.
OmneiT 6. Onpenenenue O6enka B MoJioke. KcaHTOnpoTenHOBas peakiusl.
Omnsit 7. OnpeneneHue 6enka B MoJioke. buyperoBas peakiusi.
OmnsiT 8. Onpenenenue conpl B Mojoke. JloGaBisieM CONSIHYIO KHCIIOTY.
OmneIT 9. Onpenenenne kpaxmana B Mojoke. C MOMOIIBIO CIUPTOBOTO PacTBOpa

nona.

Pasznen 4: «Hemeass xumMmun»

33. Iloozomoeka k dexade ecmecmeennvix nayk Hepa «Cuacmauewtii cayuaity.
[ToaroroBka yyanuxcsi K IpOBEACHUIO JEKaIbl €CTECTBEHHBIX HayK. M3roToBneHue
MJIaKaTOB C TIOCJIOBHUIIAMM, MOTOBOpPKamH, adopu3MaMu, BBIMYCK CTEHra3eT C
3aHUMAaTeNbHbIMU pakTamu.[1] ,[6]
Hepa. « Cyacmauswiii cayyauy

34. Ilposedenue ucp u KOHKypcoe cpedu yuawjuxca 8-9 knaccoe uienamu
Kkpyscka. COCTaBICHHE KPOCCBOPIOB, peOyCOB, IPOBEICHUE UTP:
o “Xumunueckas rcradera’[4]

o “Tpernii mumHuii”. [4]

35. Oouguit cmomp 3nanuit. Uzpa “9mo? I'oe? Kozoa?”
[lonBenenne WTOroB M aHanu3 padbOThl Kpyxkka 3a roa. OTyeT YJICHOB

KpPYyXKa, JCMOHCTpalusA H3rOTOBJICHHBIX YJICHAMH KpPYJXKa HarJIdAHbIX

nocoouif, MpocTeHMUX MnpUOOPOB,
KPUCTAILJIOB, peepaToB H T.A.
[IpoBeneHne 3aKITFOUUTENLHON UTPHI.

KOHKYPCHBIX  Ta3er,

BbIPAICHHBIX




Hepa. « Ymo? I'0e? Kozoa?»

1.4 Ilnannpyembie pe3yJabTaThl.

Opranuzanusi BHEYpOUHOU JIESITENHHOCTH MO TAHHOW MPOTPaMME CO3/1aCT YCIOBUS
JUISL JOCTH>KEHUS CIEAYIOIIUX JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX
pe3yJIbTaTOB.

Jluunocmmuuie pezynomamot:

- pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUaIIuXCs, TArOIUX
BO3MOXXHOCTh BBIPQXKaTh CBOE OTHOIIICHHE K ce0€ U K OKPYKAIOIIEMY MUDPY
MPUPOJIbI PA3IMYHBIMU CPEICTBAMM.

- 00yuYeHHE yJaluXcsi IKOJIOTMUYECKOU KYIbType,

- pa3BUTHE MPAKTUYECKUX YMEHUI U HABBIKOB,

- BOCIIUTAaHWE OTBETCTBEHHOT'O OTHOIIICHHUS K MPUPOJIC, OCOZHAHUSI HEOOXOAMMOCTH
COXPAHEHHUS OKPYKAIOLIEH CPEIbI;

MemanpedmemHnule pe3ynromamel.

- (GOpMUPOBAHUE DSKOJOTUYECKOTO MBIIUICHUS W JKOJOTHYECKOW KYJIbTYPhI
yYanuxcs;

- 00y4YeHHUe HKOJIOTMYECKOM KYJIbTYpE,

- MPOEKTHUPOBAHUE M peaau3alusi aBTOPCKUX, TBOPUECKUX TMPOEKTOB B
TEeMATUYECKUX MEPOTIPUATHUIX

Ilpeomemmnuwie pesyromamol:

- CUCTCMATHU3HNPOBAHUC 3HAHUU I10 PKOJOTUHU U XHUMUH,

- OCBOGHHE OCHOBHBIX METOJIOB IMPAKTHICCKOTO SKCIICPUMEHTA,
- (opmupoBaHue HaBbIKA PAOOTHI B TPYIIIIaxX



1.
2.

2. KomIiekc opraHu3aiMoOHHO- MeJaroruyeckux ycJaoBHid.

2.1 KanennapHublii yueOHbIi rpaguk
[TpogomkuTensHOCTh yUeOHOTrOo rojja B 0011e00pa30BaTEIbHbBIX YUPESKICHUIX:

KonuuecTBo yueOHbBIX Hellenb- 36 Helelb
KonuuectBo yueOHbIX qHEl - 220 aHei
Kanukysl tetHue ¢ 01 utonsa 2022rona.

MAY 0O «/J21» opranuzyer paboTy B TEYEHHE BCEro KaJEHIApHOTO TOja,
BKJIIOYAsl KAHUKYJISIPHOE BpEMS.

B kaHUKyJISIpHOE BpEMS 3aHATHSI MOTYT:

- TPOBOJMUTHCA MO CHEUUAIBHOMY pACIHCAaHUIO C TEPEMEHHBIM COCTaBOM
y4anmxcs;

- MPOJOJKAThCs B (hopMe MOE3/I0K, MPOGUIIBHBIX JIareped, TYPUCTCKUX MOXOJIOB,
JKOJIOTO-MAaCCOBBIX MEPONIPUATHSIX.

Kanukynet gmerame ¢ 01 wmrons 2022 roma. OpraHusyroTcs — JIE€TCKHE
03/I0pPOBUTEJNIbHBIC JIarepsi: TPYAOBbIe 00bEAUHEHUSI, JIJareph JHEBHOTO MPEObIBAHMUSI.
Hauano yae6noro roga — 01 centsOpst 2021 roma (KOMITJIEKTOBAaHHUE TPYIIIT
pou3BOAUTCS B miepuoy 10 05 ceHTAOpst TeKyIIero y4eOHOro rojia); OKOHYaHUE
ydyebHoro roja — 31 mas 2022 ropa.

2.2 YcaoBus peajan3aluy NporpaMmbl
MarepuajibHO-TeXHHYECKOe o0ecneueHue: 3aHsATHS MpoBojsaTcs Ha Oaze [BOY
CJIN B xabunete Ne 5, B KoTopoM uMeeTcs jgabopanTckas, 15 cronos, 30 cTynbeB
JUTSL yYaIuxcs;

[lepeueHb HEOOXOAMMOTO MaTepurala U 000PyAOBaAHUS:
1. Terpans.

2. JlabopaTopHOe 000pyAOBaHHE

3 . XUMHUECKHE PEaKTUBBI

4. KoMmmbroTep, IpOeKTOp

5. JIeMOHCTpallMOHHBIN MaTepuan

6. Koyeknus npe3eHTanui

Nudopmanuonnoe odecnevenme:
Kazemun B.Jl. Kypenne, mbl 1 Hamre nmoromctBo. — M.: Co.Poccus, 1989.

[Tnuyruna ['.B. IloBTrOpssem XuMHIO Ha TpPUMEpPAX U IIOBCEAHEBHOM >KU3HMU.
COopHHK 3aJaHui JUISI CTApUIEKJIACCHUKOB U a0UTYpHUEHTOB C OTBETAMHU H
pewenusamu. — M.:APKTH, 1999.

. Mup xumuu. 3anumarenbabie pacckasbl 0 xumuu: Coct.: CmupuoB F0.U. — CII6.:
UKD «MuM-3xkcnpecey, 1995.

. [Tnayruna I'.B. Xumus u noBceaHeBHas )XU3Hb uenoBeka — M.: JIpoda, 2004.



5. i no3naro mup: Jetckas snuuknoneaus: Xumus/ ABT.-cocT. CaBuna JILA. — M.:
ACT, 1995.

6. AnmukOepoBa JI. 3aHumarenpHas xumus: KHura s yyamuxcs, y4duTenaed u
pomuteneit. — M.: ACT-ITPECC, 1999.

7. O.C.I'abpuensn, M.I'.Octpoymos, A.A. Kapuoa Opranudeckast xumus 10 xiacc /
M., Ipoda, 2005.

HNuTepHer-pecypcesl

1. TTopran ¢pyHmameHTaapbHOro XumMmuueckoro oopasobanuss ChemNet. Xumudeckast
uHdopMalinoHHas ceth:. Hayka, oOpa3zoBanue, TexHojoruu hitp://www.chemnet.ru

2Jazeta «Xumus» U calT gua yuurens « uay  Ha  YpoOK
xumum» hitp://him.1september.ru

Emunas xominekmuss L[OP: TlpenmerHas xommeknus —«Xumus» http://school-
collection.edu.ru/collection/chemistry

3 .ECTGCTBGHHO-H&Y‘IHBIC OKCIICPUMCHTBI: XHMMHA. KOJIJICKIII/IH Poccuiickoro

o011eo0pa3oBaTeILHOTO nopTasa http://experiment.edu.ru
4 Bcepoccuiickass olMMIIMaZa IIKOJBHHKOB IT0 Xumuu hitp://chem.rusolymp.ru
5.0pranndeckas XUMHSL: DIIEKTPOHHBIN y9IeOHUK IS cpemHei
mkousl Nttp://www.chemistry.ssu.samara.ru

6.0OCHOBBI XUMHH: ANEKTPOHHBIN yueOHuk Nttp://www.hemi.nsu.ru
7.OTKpBITHIHA KOJUIEK: Xumus http://www.chemistry.ru
8.JlucTaHIIMOHHAS OJIUMITHA/IA 1o XUMHH: TEJICKOMMYHUKAIIMOHHBIN
oOpa3zoBaTeIbHbIN

npoekt http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. JlucTaHIIMOHHBIC IBPUCTUYCCKUE OJIUMITHAJTBI 1o

xumuu http://www.eidos.ru/olymp/chemistry
10.3anumarensHas xumusg hitp://home.uic.tula.ru/~zanchem

Kaaposoe o0ecnnevyenne: peain3oBath NporpamMmy « XMMHUK-UCCIEA0BATEIbY
MOTYT YYHUTeNs, OO0Jajaronye MpoPecCHOHATBHBIMU 3HAHUSMU (CO CpeaHe-
CHEIUATbHBIM WU  BBICIIUM  TEJAarOTUYECKUM OOpa30oBaHUEM), HMEIOIIHE
MPAKTUYECKUE HABBIKA OPTaHU3ALNU IS TEIbHOCTH JETEN.

2.3 @opMbI aTTECTALIMM.

CrocoObl TPOBEPKH JTOCTUTHYTHIX PE3YyJIbTAaTOB MOJAPA3JEISIOTCS HAa BXOJIAIIUH,
MIPOMEKYTOUHBIE U UTOIOBBIE KOTPOJIU

KoHTponp 3HaHMM W YMEHUMM HanpaBlI€H HAa OLEHKY TEOPETUYECKUX U
IIPAKTUYECKUX 3HAHWUM M YMEHUM ydanuxcs. KOHTpoOJIb pe3ynbTaTOB YCBOCHUS
MaTepHuaia IPOBOAUTCA B HECKOJIBKO DTaIlOB.


http://www.chemnet.ru/
http://him.1september.ru/
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
http://home.uic.tula.ru/~zanchem

Ilepsoiii — 6xo0awuu. OCYIIECTBISIETCS C 1EIbI0 BBISIBUTH MMEIOIIMECS 3HAHUS,
yMEHUs, HaBbIKK y4ammmxcsa. @opma nmpoBeaeHus - codecetoBaHne, aHKeTUPOBAHUE,
TECTUPOBAHUE
Bmopoti — npomescymounviii. OCymiecTBISETCS C LEIbIO ONPEICTICHUS TOCTUKEHUI
KOHKPETHOTO Yy4Yallerocsi, MO3BOJSIONIMNA BBISIBUTH MPOOENbI B OCBOCHUU UM
JOTIOJTHUTENBHOM ~ 00111e00pa3oBaTeibHOM  OOlIepa3BUBAIONIEH  MPOrpaMMBbI
«XUMHUK-UCCIEA0BATENbY» U YUYUTHIBATh UHIUBUAYaIbHbIE TOTPEOHOCTH yUaIllerocs
B OCYIIIECTBIICHUN 00pa30BaTEIbLHOMN NESITEIHLHOCTH.
Tpemuti — umoeoswiti. [IpoBOIUTCS IO OKOHYAHUIO KKJIOTO Toja OOyYeHHs U TI0
UTOTaM pean3aIiii BCeH MPorpaMMbl 00yUEHUS.
Cnocoobl U (opmMbl BBIAIBJIEHHUSI pe3yJbTaToOB: Oecena, TBopyeckas pabora,
KOHKYPCBL.
Cnoco0bl 1 ¢opmbl (puKCaAUM Pe3yJbTATOB: cepTU(]UKATHI, OJIaroJapHOCTH,
IpPaMOThl, JUIIJIOMBI

2.4 OueHOYHbIE MATEPHUAJIBI.

CucrteMa oueHuBaHUsI — Oe30TMeTouHas. Vcronp3yercsi CiIoBeCHasl OIEHKa
JTOCTHXEHUM ydammxcs. Ha KaK1oM 3aHsITUU YUUTHIBAIOTCS JOCTIKEHUS KaXKI0T0
yyamierocs. [Ipu aHanuze ypoBHS YCBOEHUS NMPOTrpaMMHOI0 Marepualia ydaluxcs
MOTYT OBITh HCIOJB30BAHbI II€IarOTOM KapThl JIOCTMXKCHHS, TIJI€ YCBOCHHE
MPOrpaMMHOT0 MaTepHualia U pa3BUTHE APYTHMX KadeCTB PEOST ONPEIENSIIOTCS IO
TPEM YPOBHSIM:

e BBICOKMI — YCBOGHHME TMPOTPAMMHOTO MaTepuajia B TIOJHOM OO0BEME;
BOCIIMTAHHUK UMEET JOCTHKEHUSI Ha BCEPOCCUIICKOM YPOBHE

e CpeIHUil — YyCBOCHHE TMpPOrpaMMbl B TIOJIHOM OOBEeMe, TpH HAIUYUU
HECYIIECTBEHHBIX OIMOOK; Y4aCTBYET B MEPOIPUATUSIX, KOHKYpcaxX U JIp. Ha
YPOBHE paiioHa;

e HM3KHH — YCBOGHHE TMpOrpaMMmbl B HENOJHOM OOBEME, JIOMyCKaeT
CYILLIECTBEHHbIE OIIMOKH B TEOPETHUYECKUX M TMPAKTHUECKUX 3aJaHMSIX;
OuneHka AOCTUTHYTBIX PE3YJbTATOB OCYIIECTBISIETCS C IMOMOILIBIO MaKeTa
JWAarHOCTUYECKUX METOJIUK, KOTOPBIE COCTABIISIIOTCS MEAATOTOM

2.4 MeToanuyeckue MaTepHuaJibl:

Ocol0eHHOCTH OpraHu3anuu 00pa3oBaTeJIbLHOI0 NMPOLECCca: 3aHATHS TIPOBOAATCS
B 0YHOM opme.
Metoabl 00y4eHMsi: CIOBECHBIM, HATSAHBIA ,IPAKTHYECCKUHN; OOBSICHUTEIHHO-
WUTIOCTPATUBHBINA, PETPOMAYKTHBHBIA, MPOOJIEMHBIN, WIPOBOM, IUCKYCCHOHHBIN,
ITPOEKTHBIN U .



Metoabl BocnuTanus : yOexaeHUe, MOOLIPEHNE, YIPA)KHEHNUE, CTUMYJINPOBAHUE,
MOTHUBALUA U Jp.;

@®opMbI OpraHu3annu 00pa3oBaTeJLHOr0 Mpouecca: rpynnoBas.

@®opMBbI OpraHu3anu y4e0HOI0 3aHAITHUSI - CIIOBECHas Iepenadya MHpopManuy,
nepegau nH(QOPMALIUY € TIOMOIIbIO MPAKTUYECKOUN IEATEIBHOCTH.

MeToabl CTUMYJTHPOBAHUSI MOTHBALIMM YYCHHUKA!

1.OMouroHanbHbIE TPUEMBL: MTOOLIPEHUE, TOPULIAHUE, CO3JaHUE CUTYallUH yCIeXa,
cBOOOIHBIN BHIOOp 3a7aHUIA

2. Ilo3HaBaTenbHBIE MPUEMBI: CO3JAaHUE MNPOOJIEMHON CHUTyallMd, BBIIOJHEHUE
TBOPYECKUX 33JaHUMN, TOOYKIEHUE K MIOUCKY aJIbTEPHATUBHOIO PELLICHUS,

3. BomneBble mpueMbl: NpeabsBiIeHUE Y4eOHBIX TpeOOBaHUM, HHGpOpPMaLUi O
00s13aTeIbHBIX pe3ybTaTax 00yUYeHUsl, IPOrHO3UPOBAaHUE OyayIIEH AesITEIbHOCTH.
Ileqarormyeckne TeXHOJOTHM - TEXHOJOTHUS TPYNIOBOrO OOyuY€HUs, TEXHOJOTHUS
MOAYJBHOTO OOYYEHHUs, TEXHOJIOTHS pa3BUBAIOIIETO OOYYEHUs, TEXHOJOTHUS
npo0JIeMHOro OOy4eHHs, TEXHOJIOTUSI UTPOBOM NEATEIBHOCTH, KOMMYHHUKATHUBHAS
TEXHOJIOTHSI OOYyYEHUs, TEXHOJIOTHSl KOJUIEKTUBHOW TBOPYECKOW JAESITEIbHOCTH,
TEXHOJIOTHs pEeUICHHsI 3KOJIOTUYECKUX 3a/lay, 30pOBbe cOeperaromiasi TEXHOJIOT U,
TEXHOJIOTUsI-1e0aThl U JIp.

AJITOPUTM y4eOHOro 3aHATHS: HA 3aHATHUAX CO3JaHa CTPYKTypa AEATEIbHOCTH,
co3farouiasi yCIOBHsS U1 TBOPYECKOTO PAa3BUTHS YYalIUMXCs Ha Pa3IUYHBIX
BO3pPACTHBIX 3Talax W MpeAaycMmarpuBaromias ux AuddepeHuuanuo 1o CTeNneHH
OJIapEHHOCTH.

Ilpumepnas cmpykmypa 3aHamus.

Omanwl Bpems Buo

oesimeibHOCmu

1. OpeaHuzayuoHHasn 4acmo 2 MuH. Ilooecomoska K
3AHAMUIO.

2. Ocnosnas uacmo 17mun OceoeHue  HOBbIX
3HAHUUL.

3. QDu3KYTIMMUHYMKA 5 mun

3. Ilpaxmuueckas uacmo 20 mun 3akpennenue
3HAHUU Ha
npaxkmuke

4, Pegnexcus 3MUH. llooseoenue
umozos




2.5 CoBMecTHas1 padoTa ¢ pOAUTEISIMH.
PabGota ¢ pomurensiMu BKIIIOYAaET B Ce0Sl KOMIUIEKC Mep — pas3iuyHbie (OpMBbI
MICUXOJIOTUYECKOTO TIPOCBEIIECHUS, O0y4CeHHsI, KOHCYJIBbTHPOBAHUS, TPO(OUIAKTUKH,
— KOTOpbIE MOMOTAIOT B3pPOCIBIM OCO3HATh CBOIO POJIb B Pa3BUTHH CEMEUHBIX
CBsI3eH, Jydmie 3a00TUTbCA O Onaromoiyunud peOeHka, pa3BUBaTh €ro B
WHTEJJIEKTYaJIbHOM, COLIUAJIBHOM ILJIaHE.
3aiaun COTpyAHUYECTBA C POJIUTEIISIMHU:

1. YcTaHOBUTH NapTHEPCKUE OTHOIICHHS C CEMbEH Ka)KI0T0 y4Yallerocs.

2. OOBeaUHUTH YCUITUS JUTSI TIOJTHOIICHHOTO Pa3BUTHUS U BOCIIUTaHUS.

3. Co3gath atMocepy OONTHOCTH HHTEPECOB, SIMOITMOHATBHOM MTOAICPKKH.
J171s1 3TOrO B JOMOJHUTENBHOM 00pa30BaHUU aKTUBHO MCIIOJIB3YIOTCS CIEAYIOIINE
(GbopMBbI pabOTHI C POAUTEISIMU:

1. I'pynnoBbie ¢popMbIL:

JIHU OTKPBITHIX JABEPEil.

Koudepennus.

Ponurensckoe cobpanue.

CoBmecTHas IeATENbHOCTD.

2. MupuBuayaabHbie (POPMBbI:

* AHKETUpOBaHUE, JUArHOCTUKA.

* UnauBuyansHasi KOHCYJIbTanus (Oecena).

* [IpocBetuTennckas padora.

Hcnonb3oBanue BhIlIeyKa3aHHBIX (POpM pabOThI ¢ CeMbel MO3BOSET

3 PeKTHBHO B3aUMOACHCTBOBATH NIEJaroraM ¢ pOAUTEIISIMHU.

Takum 00pa3oM, poauTeIu MPUOOPETAIOT OMBIT NEAATOTUYECKOTO COTPYIHUYECTRA,
KaK C COOCTBEHHBIM PEOCHKOM, TaK U C IMEIarormueckoil OOIIECTBEHHOCTHIO B
o0pa3zoBaTeIbHbIX YUpexkAeHUsIX. Beab TOIbKO COBMECTHAS IESITEIHLHOCTh TOMOXKET
TOOUTHCS ONITUMAJIBHBIX PE3YIHTATOB B BOCIIUTAHUHN M O0yUCHUHU JCTCH.

3.Cnucok qureparypsbi:

OcHOBHas JauTEpaTypa:
1.Kazpmun B.JI. Kypenue, mbl u Hamie notomctBo. — M.: CoB.Poccus, 1989.

2.ITnuyruna T'.B. TloBTopsieM XuMHIO Ha TMpuUMepax W TOBCETHEBHOW IKU3HH.
COopHMK 3amaHui MJis CTapIICKIACCHUKOB W aOWTYpPHEHTOB C OTBETAMHU H
pemenusamu. — M.:APKTH, 1999.

3.Mup xumuu. 3anumatenbhbie pacckassl 0 xumuu: Coct.: CmupHos FO.U. — CII6.:
NK® «MuM-Okcnpecey, 1995.



4 ITnuyruna I'.B. Xumus u noBceaHeBHas )XU3Hb yenoBeka — M.: JIpoda, 2004.

5.4 mo3naro mup: Jerckas sHuukioneaus: Xumus/ ApT.-coct. CaBuna JI.LA. — M.:
ACT, 1995.

6.AnmukOepoBa JI. 3anumarenbHas xumusi: KHura s ydamuxcs, y4yutenew u
poauteneil. — M.: ACT-IIPECC, 1999.

7.0.C.I'abpuensn, N.I'.Octpoymos, A.A. KaprioBa Oprannueckas xumus 10 kiacc /
M., poda, 2005.

8. He xypu. Hapon Py HamomuHaer: KypeHue BpeauT Bamiemy 310poBbIO.
http://nekuri2.narod.ru/

9. lom Comnma. ITyomumucruka. Taitas! Boasl. http://www.sunhome.ru/
journal/14191

10. Benukas Taita Boasl. http://slavyanskaya-kultura.nnm.ru/velikaya
tajna_vody 1

11. Komcomormnckas nmpaBaa. Taiinsr Boabl. hitp://www.kp.ru/daily/23844. 3/62515/

12. http://lwww.aquadisk.ru/articles/157/158/interestingly.htmi

13. SAxoBummH JI.A. XuMHUYECKHE OMBITHI C KEBATEIBHON pe3MHKON // XUMUS B IIIK.

—2006. — Ne 10. — C. 62-65.

14. SxoBummn JI.A. X¥UMHYECKHE OMBITHI € MIOKOIaxoM // Xumus B mk. — 2006. —
Ne 8. — C. 73-75.

[lynexxenxko H.B. OnextuBHbII Kypc «XHMHUS H  300poBbe» Wid  9-x
kiaccos.http://festival.1september.ru/2005_2006/index.php?numb_artic=310677
15. Bueknaccnas pabora nmo xumun/ Coct. M.I'. l'onpadensa.- M.: IIpocBenienue

1976.
16. BoiitoBuu B.A. Xumus B 06b1Ty. — M.: 3Hanue 1980.

17. T'pocce 2., BaiicmanTtens X. Xumus ais mobo3HaTenbHbiX. — JI. Xumus , 1978.

18. VYpok okoueH — 3aHATHA TpojoixkatoTca: BueknaccHas padora no xumuu./Cocr.
D.I'. 3onotHukos, JI.B. Maxoga, T.A. Becenosa - M.: [Ipocsenienne 1992.

19. B.H.Anexkcunckuii 3aHUMaTeIbHbIE OMNBITHI MO XuUMUM (2-€ U3JaHueE,
ucnpasiieHHoe) - M.: IIpocenienue 1995.

20. I''". tpemmiep Xumus Ha gocyre - M.: [IpocBemenne 1993.

21. AX. T'ycakoB A.A. JlazapeHko YYHTENnI0 XMMUU O BHEKIJIACCHOM paboTe —
M.:ITpocsemienue 1978.


http://www.sunhome.ru/
http://slavyanskaya-kultura.nnm.ru/velikaya_
http://www.kp.ru/daily/23844.%203/62515/
http://www.aquadisk.ru/articles/157/158/interestingly.html
http://festival.1september.ru/2005_2006/index.php?numb_artic=310677

22. N.H. Yeptuxon I1.H. XXykoB Xumuueckuii JkciepumenT. — M.: IIpocBemienue
1988.

23. Jleencon U.A. 3anumarenpHas xumusa. — M.: POCMDH, 1999.

24. Bockpecenckui I1.M., Helimapk A.M. OCHOBB XMMHYECKOTO aHanu3a .-M.:
[Ipocsemenue, 1972.

25. Xomuenko [I'Il., CeBactbanoBa K.M. Ilpaktuueckue paboThl 1O
Heopranudeckoil xumun. —M.: IIpocBemenne 1976.

26. bamaes U.U. Jlomamnuii sxcniepument no xumun.-M.: [Ipocsemenne 1977.
27. I'pabenkuii A.A., Hazapos T.C. Kabuner xumun. — M. [Ipocsemenune, 1983.

28. IlporpammHO-MeTomuueckue matepuainbl . Xumus 8-11 kmaccel. — M. [Ipoda
2001.

HNHuTepHeT-pecypcebl:

1. IToptan dynaaMeHnTanbHOro Xumudeckoro oopazopanuss ChemNet. Xumuueckast
uHpopMaImoHHas ceth: Hayka, obpazoBanue, TexHonoruu http://www.chemnet.ru
2.I'azera «XuUMHS» U CAUT A yuuTens «S iy Ha ypok

xumum» Nttp://him.1september.ru

Ennnas komnexuus L{OP: [Ipenmernas komekuus «Xumusi» http://school-
collection.edu.ru/collection/chemistry

3.EcTecTBEHHO-Hay4YHbIE KCIIEpUMEHTHI: XUMUs. Komekuus Poccuiickoro
ob1eoOpaszoBareIbHOro mopraia hitp://experiment.edu.ru

4.Bcepoccuiickast oJuMITHAIa IKOJILHUKOB 110 xumuu Nttp://chem.rusolymp.ru

5.0pranudeckasi XUMUsL: SJIEKTPOHHBIN YUeOHUK ISl CpeiHen
mkoJe! http://www.chemistry.ssu.samara.ru

6.OCHOBBI XHMHH: JICKTPOHHBIN yueObruk http://www.hemi.nsu.ru
7.0TKpBITHIN KOJUTeK: Xumus http://www.chemistry.ru
8.JluCTaHIIMOHHAS OJIMMITIMA/IA IO XUMUU: TEJICKOMMYHUKAIIMOHHBIN

oOpa3zoBaTeIbHbIN

npoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry
9. I[I/ICTaHI_II/IOHHI)Ie 9BPUCTHUYCCKUC OJITMMIINAABI 110

xumun http://www.eidos.ru/olymp/chemistry

10.3arnmarenbras xumus Nttp://home.uic.tula.ru/~zanchem
11.Knaccudukarus xumudeckux peakiui http://classchem.narod.ru
12. KouTpen — Xumus 17151 BceX: yueOHO-MHPOPMALIMOHHBIH

caiit http://kontren.narod.ru

13.Marepuainsl kadeaps! Gpuznueckoit U KoutouaHoH xumuu KOxHOTO
denepanpHOTO YyHHBEepcuTeTa Nttp://www.physchem.chimfak.rsu.ru
14.Metoanka 00yueHHUs] XUMUU: CAalT Kapeapbl XUMHUH



http://www.chemnet.ru/
http://him.1september.ru/
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
http://home.uic.tula.ru/~zanchem
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/

HI'TTY http://mctnspu.narod.ru
15.HaroMeTp: HaHOTEXHOJIOTHIECKOe coobmrecTBo hitp://www.nanometer.ru

16.0nnaifH-CIPaBOYHUK XUMHUUYECKUX IJIIEMEHTOB
WebElements http://webelements.narod.ru
17 IlomynspHas OnOIMOTEKa XMMHYCCKUX dJIeMeHTOB hitp://n-t.ru/ri/ps

18.Caiit Alhimikov.net: yueOHbIE U CITpaBOYHbBIE MATEPHAIIBI TIO
xumun http://www.alhimikov.net

19.Caiitr Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru
20.Caiit «BupryanpHas xummudeckas mkosay nitp://maratakm.narod.ru
21.Caiit «Mup xumum» http://chemistry.narod.ru

22 XuMuK.py: caiit o xumuu http://www.xumuk.ru

23.Xumunyeckas ctpanuuka Spociasckoro LleHTpa TeneKOMMyHHUKAUNA 1
UH(OPMAITMOHHBIX CUCTEM B

obpa3zoBanuwm http://www.edu.yar.ru/russian/cources/chem

24 Xumunaeckwnii mopran ChemPort.Ru http://www.chemport.ru
25.Xumnueckuii cepsep HimHelp.ru: yueOnbie 1 cipaBouHbIe
matepuaisl hitp://www.himhelp.ru

26.Xumus: Matepuansl « Bukuneanm» — cBOOOIHOM

sHimkioneauu hitp://ru.wikipedia.org/wiki/Xumus

27.Xumus s BCeX: WUTFOCTPUPOBAHHBIC MaTEPHAIIBI 11O 00IIIeH, OPraHUYECKON U
Heoprannueckoi xumuu http://school-sector.relarn.ru/nsm
28. Xumus u xku3Hb — XXI BeK: HAyIHO-TIOMYJISIPHBIN KypHaI hitp://www.hij.ru

29. XuMo3a: cooOIIeCTBO yuuTenel XuMuu Ha nopraie «CeTb TBOPUECKHUX
yuutenei» http://it-n.ru/communities.aspx?cat no=4605&tmpl=com
30.[1IkoMbHUKAM O XMMHUU: CAUT XUMHYECKOTO (paKyiabTeTa

Antl'Y http://www.chem.asu.ru/abitur
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32.2OnexkTpoHHast OMOIMOTEKa yUeOHBIX MaTEPUAJIOB 110 XUMHH HA TIOPTaJIe
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| BapuanT
Yacte A

K kaxaomy 3a1aHuI0 4aCcTH A 1aHO 4 BApMAHTA 0TBETA, M3 KOTOPbIX TOJbKO
OJIVH BepHbIi. B 0/1aHKe 0TBETOB 3aNUILIMTE HOMEP 3aJaHUS U PSIAOM OyKBY,
KOTOpasi 03Ha4YaeT BbIOpaHHbId BamMu npaBuJIbLHBII OTBET.

Al.YeTbIpe sHEPTeTUUECKUX YPOBHS COACPKUT AJIEKTPOHHAS 000JI0UKa aToMa
a) Kanus 0) 6epuus
B) KpEMHUS T) renus

A2.IllecThb 3NEKTPOHOB HAXOAATCS HA BHEITHEM YHEPIETUUECKOM YPOBHE aTOMa
a) 30J10Ta 0) yriepoja
B) XpOM ') KUCJI0pOoa

A3.Psn uncen 2,8,5 COOTBETCTBYET PaCIpPEAECICHUIO JIEKTPOHOB 10
HSHEPreTUUYECKUM YPOBHSIM aToMa

a) aIFOMUHUS 0) a3ota

B) bocdopa I) XJ0pa

A4 .Haubomnee sipKko BbIpaKEHbI HEMETAITUYECKHUE CBONCTBA y
a) Sn 6) Ge

B) Si r)C

AS. Beibepute coelMHEHHE ¢ KOBAJIECHTHOM MOJIIPHOM CBS3bIO
a) H2 6) st

B) Nal r) N,

A6.Boidepute popMyity COeTMHEHHS CEPhbl, B KOTOPOM OHA MPOSIBIISET CTCIICHD
OKHUCJIEHUSA -2

a) SO, 0) SOz

B) MgS r) SFs

A7.Bribepure psia GopMyIi, B KOTOPOM BCE BEIIECTBA SIBJISIOTCS OCHOBAHUSIMU
a) Fe;03, ZnO, Cu(OH), 0) Ba(NO3),, Ba(OH),, H,SO4

B) KOH, Fe(OH)3;, NaOH r) Zn(OH),, HCI, H,0O

AS8.Bribepute dhopmyiy okcua xenesa (1)

a) FeO 0) FeCls;

B) Fe,O; F) OF,

A9.YpaBHeHHUE peakiu 3aMeleHUs
a) Zn + 2HCI = ZnCl, + H, 6) Zn0O + H,SO, = ZnS0O,4 + H,0



8) Cu(OH), = CuO + H,0 r) Fe + S = FeS

A10.0kcup kanplusi pearupyer ¢

a) HNO3 6) Lizo

B) Cu r)MgS0O,
A11.Bei6epute HhopMyTy CUIIBHOTO 3JIEKTPOJIUTA
a) HNO3 0) Caz(POy):
B) Cu(OH); r) Fe;0s

A12.Breibepute ypaBHEHHE JICKTpOIHTHYCCKOM qucconnatuu s Ba(NOs),
a) Ba(NO3), = Ba?* + NOs° 0) Ba(NO3), = Ba+ 2 NO3
B) Ba(NOs3), = Ba?*+ 6 NO- r) Ba(NO3), = Ba?" + 2 NOy

A13.Brei6epute kpatkoe nonnoe ypasaenue st peakiunu 2KOH + HzSO4 = KoSO4
+ 2H,0

a) OH + H™= H,0 0) 2KOH + 2 H™= 2K™+ 2H,0

B) 20H + 2H™= 2H,0 r) 2K*+ 20H+ 2 H"+ SO4%= 2K*+S042+2H,0
A14.B naGopatopuu KUCIOPO/ MOTYUYaAIOT

a) paslieJIeHuEM BO3TyXa 0) pa3no’KeHHEeM MepMaHraHaTa Kaus

B) AJIEKTPOJIN30M BO/IbI I') B3aUMOJICHCTBUEM HATpPHs C BOJIOM

A15.Kakoit 00beM 1pu H.y. 3aHUMaeT 2 MoJib Bojopoaa Ho

a) 11,2 6) 22,4 1
B) 44,8 11 r) 89,6 1
Yacts B

OtBeTbl 3aaaHui YacTu B 3anumure Ha 0J1aHKe OTBETOB PSJA0M C HOMEPOM
3aganus (B1-B5)

B 3apanusax B1 u BS orBeToM siBisieTrcs undpa.

B 3amanun B2 oTBeTOM CIIY:KUT NOCJIEI0BATEIBHOCTDH YeThIpex uudp,
KOTOPbIMHU 0003HAYEHBbI 3JIEMEHTHI B 3aJaHUH.

B 3apanusax B3 u B4 Ha ycTaHOBJIeHHE COOTBETCTBHS 3allUIINTE B OJIAHK JIJISL
OTBETOB HANPOTUB HU(P OYKBbI BHIOPAHHBIX BAMH OTBETOB 0€3 IP00esIoB U
JAPYruX CUMBOJIOB.

B1.5Ixpo atoma °N comepuT 7 IPOTOHOB U ... HEATPOHOB.
B2.PacmonokuTe 2JIEMEHTHI B IOPSJKE YCHIEHHS METAJUIMYECKUX CBOMCTB

a) Mg 0) Al
B) Na r)Si



B3.YcranoBute cooTBeTCTBHE MEXAY (DOPMYJIOH BEIIECTBA U €TO
MPUHA]JICKHOCTHIO K OMPEIEeTICHHOMY KJIACCy HEOPTaHUYECKMX COCTUHEHU.

Knacc BemiecTs: dopmyJia BENIECTBA:

1) oxcumsl a) HNO; r) Mg(NO3),
2) OCHOBaHUs 0) NaHSO, n) Fe(OH)3
3) KHUCIOTBI B) Mg(OH)NO;3; ¢) P,Os

4) cpenHue COIU

B4.YcranoBuTte COOTBETCTBUE MCKOY pCarcHTaMi U Ha3BaHHUCM IIPOAYKTOB

peakiuu
PeareHThl [IpoayKThl peakuuu
1) BaCl; + Na,SO, a) xJopuj 0apus ¥ Boja
2) BaO + HCI 0) HuTpat Oapus U BojJa
3) Ba + H,0O B) TUAPOKCHU] Oapusi U BOAOPOT
4) Ba(OH); + HNO3 r) cynbdar 6apus u Boja

1) cyJbdat 6apus U XJIOPUJ HATPUs

B5. MaccoBas gomns kucimopoza B ceproit kuciore H,SO4 paBHa ... %

Yacts C

IIpu 3anmcu 0TBeTOB K 3aaHusAM YacTu C 3anuIunTe CHA4YaJa HOMep OTBeTAa,
a 3aTeM MnoJiHoe pemeHue. OTBeTHI 3aNIUCHIBANTE YeTKO U Pa300pYUBO.

Cl.Hanumwure ypaBHEHUS XUMHUECKUX PEAKILIMI, COOTBETCTBYIOIIUX CXEME
IIPEBPALLECHNN:

I v

Cu — CuO — CuCl; — Cu(OH); — Cu SO4— Cu
Bri0epuTe OKHCIUTETbHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO U PACCMOTPUTE €€ C
MO3ULIUNA OKUCTIEHUS-BOCCTAaHOBJIEHUs. BpiOepuTe peakiuio oOMeHa U 3aliIIuTe ee
B MOHHBIX (hopmax.

C2. Briunciure Maccy OKCHia KalbIus, MOJTy4eHHOro npu o0xure 250 r
KapOoOHaTa KaJbIIHs.



| | BapuanT
Yacte A

1.9nemeHT TpeTbero nepuoa riaaBuo noArpymisl | | rpynmer [lepuoanueckoit
CUCTEeMbI XUMHYeCKuX 3ieMeHTOB []. 1. MenaeneeBa

a) ATFIOMUHUI 0) OepusuHit

B) MarHui ') HATpU

2. [Tapa XUMHYECKHX 3JIEMEHTOB, UMEIONUX HA BHEITHEM AJICKTPOHHOM YPOBHE 110
4 snexkTpoHa

a)PuC 0) Siu Ca

B) Cu Si r)C u N

3.Yuciio 351eKTpOHOB, MPOTOHOB U HEUTPOHOB B atoMe (ropa F:
a) p*—9, n">—10,e719 0) p*—10, n">~—9, e —10

B) p*—10, n>—9, e —9 r) p*—9, n°>—-10, e —9

4. Kakoi u3 nepedyrciIeHHbIX 3JIEMEHTOB MIPOSBIISIET HAUOO0JIEE SIPKO BHIPAKCHHbBIE
METaJUIMYeCKHe CBOMCTBA

a) aIOMUHUHN 0) HaTpuit

B) MarHui ') KPeMHHM

5. Ilpu moMouy MEeTAIITHYECKOM XUMHYECKOMN CBSI3U 00pa30BaHO BEIIIECTBO
a) KUCIIOPO/T 0) moBapeHHas COJIb
B) MEJb ) Boja

6. BemiecTBo, B KOTOPOM cepa NpOsIBISIET CTENEeHb OKUucaeHus +4, umeeT hopmyity
a)HgS 6)802

B)SO3 F) Na 28

7. Psn hopmyi, B KOTOpOM BCE BEIIECTBA SBJISTFOTCS OKCUIAMMU:
a) ZnO, ZnCl, , HCI 0) SOz, MgO, CuO

B) KOH, K ,0, MgO r) HNOg3, P,Os , NaCl

8. Bemectso, nmeromee popmyiny NaNOs, HazbiBaeTcs
a) KapOoOHAT HATPUS 0) HUTPUT HATPUS
B) XJIOPH]T HATPUS ') HUTpAT HaTpHUs

9. YpaBHeHue peakiiuu oomMeHa
a)Ca0+SiO,= CaSiOs 0)FeS+ 2HCI= FeCl ,+H;, S
B)2 KCIO3 = 2KCl+ 30; r)Mg+ 2HCI= MgCl »+ H;



10. C pactBopom ruapokcuaa Hatpust NaOH B3ammoneiicTByeT BemecTBo, hopmyia

KOTOPOTO

a) HCI 6) MgO

B) KOH r) Mg

11. Beibepure cpenu MpeaioKEHHBIX BEMIECTB (HOPMYITy HEIIEKTPOJIUTA
a) CaO 0) HCI

B) CUu(NO:s); r) KOH

12. Kakue HOHBI 00pasyeT U JNIEKTPOIUTHYECKON AUCCOMALMH BellecTBo Hy
SO,

a)H* u SO 6)2H 1 SO

B) 2H’u SO,* r)2H*u S % u40%

13. Kakoe KpaTkoe MOHHOE ypaBHEHHE OTOOpPAXKaET CYIIHOCTh IIpoLecca
NaOH + HCI = NaCl + H,0O

a) H" + OH=H 0 6) NaOH + H* = Na"+ H ;0

B) 2H™+ 20H =2 H, O r) OH + HCI =ClI'+ H ,0

14. YxaxxuTe npaBUIbHYIO MOCIEA0BATEILHOCTD ACHCTBUMN TIPU Pa3/IeICHUU CMECU
MOBAapPEHHOM COJIM U PEYHOTO MeCKa

a) BhIIApUBaHKE, (PUILTPOBAHUE, PACTBOPEHUE B BOJIC

0) unsTpoBaHUE, BHIMTAPUBAHKE, PACTBOPEHUE B BOJIE

B) pacTBOpEHHUE B BOJIC, BhITApHBaHKE, (PHUIITpOBAHUE

') paCTBOPEHUE B BOJIe, GUIBTPOBAHKE, BHITAPUBAHUE

15. KonugecTBo BemecTBa, cOOTBeTCTBYIOMEe 36 T Boabl HO

a)l Monb 0) 2 moJib
B) 3 MOJIb r) 5 MOJb
Yacts B

OTtBeTbI 3a1aHui YacTu B 3anuiuTe Ha 0J1aHKe OTBETOB PSII0M C HOMEPOM
3aganus (B1-B5)

B 3axanusax B1 u BS orBetom siBisiercst uudpa.

B 3aianun B2 oTBeTOM CIIY:KUT NMOCJI€10BATEIbHOCTDH YeThbipex ungp,
KOTOPbIMH 0003HAY€EHBbI 3JIEMEHTHI B 3a1aHUM.

B 3ananusax B3 u B4 Ha ycTaHOBJIeHHE COOTBETCTBHS 3allUIINTE B OJIAHK JIJISL
OTBETOB HANPOTUB HU(P OYKBbHI BHIOPAHHBIX BAMH OTBETOB 0e3 po0esioB H
JAPYruxX CUMBOJIOB.

B1. Cxema pacnpeneneHus 3JIeKTPOHOB IO CJIOSIM aTOMa XUMUYECKOTO AJIEMEHTa —
2,8,7. Xumuueckas ¢popmyJia BBICILIET0 OKCHJIa 3TOTO
£)) (517 (S) £ k2 T P TP O PP UP PP



B2 Pacnonoxxute (popMyJibl BEIIECTB MO TUIIAM XUMUYECKOW CBS3H B CIEAYIOIIEM
NOPSAKE: KOBAJICHTHAsI HENOJSIPHAS—KOBAJICHTHAS NOJISIPHAS—HWOHHAsA—
MeTaJTInYecKas

a) Ca 0)H. S

B) KBr r) N

B3. YcranoBuTe cooTBETCTBUE MEXKIY (POPMYIION BEUIECTBA U €TI0
MPUHAIIICKHOCTHIO K OIPEIEIEHHOMY KJIACCY HEOPTaHUYECKUX COECTUMHEHUN.

Knacc BerecTs: dopmyia BelecTna:

1) oxcuapl a) NaOH r) NaNO3
2) OCHOBaHUs 0) HCI 1) H

3) KUCIIOTBI B) CaO e) NaHCO3

4) cpeHHUE COJIU

B4. YcTaHoBuTe COOTBETCTBHE MEXKIY (PparMeHTaMu MOJIEKYJISIPHBIX YPaBHEHUI B
JIEBOM CTOJIOMKE M KPaTKMMH UOHHBIMU YPaBHEHUSIMU B ITPABOM:

1) CaCl »+ K, CO3 — a) Ca?* + COz — CaCO;

2) SO; + NaOH — 6) 2H* + 20H—> 2H,0

3) NaOH + H, SO; — B) SO; + 20H—> SO + H,0
4) K, CO3 + HCI —> r) 2 H* + CO3% — CO»+ H,0

B5 MaccoBas gomns kucinopoza B a3otHoit kucinore HNO; pasna ... %
Yacts C

IIpu 3anmcu 0TBeTOB K 3aaHusAIM YacTu C 3anuIInTe CHAYAJIa HOMeP OTBETA,
a 3aTeM noJiHoe pemieHue. OTBeTHI 3aNIUCHIBANTE YeTKO U Pa300pPYHBO.

C1. OcymiecTBuTe mpeBpalieHust o CIeAYIOeH 1enu

R

Mg— MgO— MgSOs— Mg(OH), —» Mg(NOs), — Mg

CocTaBbTe ypaBHEHUS XUMUYCCKUX PEAKITNi, BBIOCPUTE OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIINH, pa30CPUTE PEaKITHIO 3aMEIICHUS B BHJIC
AIIEKTPOHHOTO OajaHca, a peakiuo 0OMeHa B HOHHOM BHJIC.

C2. Onpenenute maccy kapoonata kanbitust CaCO3 ,ecnu mpu ero TePMUYECKOM
Pa3NOKEHUH BBIJIEISAETCS 45 TUTPOB YTIAESKUCIOTO Ta3a.






