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1. IosicHuTebHAA 3aMHCKA

[Tporpamma BHEYpOUHOH JesTenbHOCTH «FOHBIA XUMUK» cocTaBiieHa /uid yJamuxcs 8-9 kiacca
U COOTBETCTBYET TpeOOBaHMSAM, NPEABABISEMBIM K METOIMKE OpTaHU3aIlMH HCCIIEI0BATEILCKOM
JEeATEIbHOCTH IIKOJIbHUKOB.

PabGouas mporpamma mo BHeypouHOU AesitenbHOCTH «FOHBIN XUMHUK» pPacKpbIBA€T OCHOBHBIC
paszzenbl mporpamMmmbl, GOPMbI U METOIBI paboThI ¢ yyamuMucs. OCHOBHBIM METOAMYECKUM I0JX0/I0M B
paMKax JaHHOW MPOTPAMMBI SIBJISIETCS «HATYPaTUCTHUYECKHUI» MOAX0: 00y4eHHEe U BOCIIUTAHHE AETeH
Ha IPUMEPE JKUBBIX, «PEATBbHBIX» 00BEKTOB, CYIIECTBYIOIINX B €CTECTBEHHBIX YCIOBUSX.

Bueypounsiit kypc «HOHble nccnenoBaTenn» npeaHa3HadeH s oOydaromuxcs 8-9 kiaccoB u
HOCHT IIPEIMETHO OPUEHTUPOBAHHBII XapakTep.

Kypc paccunrtan Ha 34 yacoB yueOHOTo BpeMeHH (1 4ac B HEEI0).

JlaHHBII KypC COBEPIIEHCTBYET YMEHUSI 0OYYaIOUIMXCS peliaTh PacyeTHBIC 3a/1a4M, 3HAKOMUT C
pa3IMYHBIMM Ccrioco0aMu pelleHusi, YriyONsieT 3HaHWs, BbIpadaTbIBa€T YMEHUS CaMOCTOSTEIbHO
MIPUMEHSTH IPUOOPETEHHBIE 3HaHUsI. JloMalIHue 3a/1aHNs HE IPEYCMOTPEHBI.

Kypc BbmmomnusieT cneayrouue GyHKINH:

® pa3BUBAET cojepKaHHe O0a3MCHOrO Kypca XMMHH, U3YyYEHHE KOTOPOIO OCYIIECTBIISIETCS Ha
MUHUMAaJIbHOM 0011e00pa30BaTeIbHOM YPOBHE;

® [I03BOJISICT IIKOJBHUKAM YJOBJIETBOPUTH CBOM ITO3HABATEJbHBIE MOTPEOHOCTH U TIOIYYUTh
JIOTIOJIHUTEIIBHYIO MTOATOTOBKY;

Lenp Kypca: HAYYUTh y4YalIUXCsl CO3/1aBaTh HMCCIIEIOBATEIbCKUE WHIMBHUIYalbHbIE MTPOEKTHI C
ucronb3oBanueM obopynoBanus Llentpa «Touka poctay.

3agaun:

-MI0O3HAKOMUTD YHAIIUXCS C XUMHUEN KAK SKCIIEPUMEHTAIbHON HAYKOM;

-c)OpMHUPOBATh Y HUX HABBIKUA CAMOCTOSITENIbHOM paboThl ¢ HU(POBBIMU JAaTYNKAMU,

-chopMupOBaTH yMEHUE NPOBOJUTH M3MEPEHHs, MPOTEKAIOUINE MPU MPOBEICHUN XUMHUYECKUX
peaKiuii, aHaJTM3UPOBaTh U MPOU3BOJUTH UX 00PaOOTKY;

-TIPEACTaBIATh PE3YbTAThl CBOEH pabOTHI B Pa3IMUHBIX (opMax.

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusauuu nanHoi OIl mo3Bomser co3aarsk
YCIIOBHUSL:

e JUIsl pacIIMpPEeHHsl COIepKaHMsI IIKOJBHOI'O0 XUMUYECKOT0 00pa3oBaHus;

® J1J1s1 IOBBIIIEHUS TI03HABATEIbHON aKTUBHOCTH 00yYaIOLINXCs B €CTECTBEHHO-HAYYHOU 00J1aCTH;
® ISl Pa3BUTHSI JIMYHOCTH PeOEHKA B TIpoliecce 00yueHUst XUMHH, €r0 CITIOCOOHOCTEH, (hOPMUPOBAHUS U
YJIOBJIETBOPEHUS COLIUAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

e /i pabOThI C OJAPEHHBIMU IIKOJbHUKAMHU, OPTaHU3AIMK UX Pa3BUTHUS B PA3IMYHBIX 00JIACTAX
o0Opa3oBaTeNnbHOM, TBOpYEeCKOW aAesTenbHOCTH. OmnHcaHue MaTepHalIbHO-TEXHUYECKOW O0a3bl IIeHTpa
«Touka pocTay, UCIOIb3YEMOT0 JJIsl pean3aluu 00pa3oBaTeIbHbIX IPOrpaMM B PaMKax MpenogaBaHus
xumun: lludposas (xommbrotepHasi) naboparopust (LIJI), mporpammHo-anmapaTHBI KOMILIEKC,
JaTYMKOBasg CHCTEMa - KOMIUIEKT Yy4eOHOro oO0OpyIOBaHHWsS, BKJIIOYAIOIIMN HM3MEPHUTEIbHBIN OJIOK,
uHTepdeiic KOTOporo mo3BoJIsseT OOECHeurBaTh CBSI3b C MEPCOHANBHBIM KOMIIBIOTEPOM, U Habop
JTaTYMKOB, PETUCTPUPYIOLINX 3HAYECHUS PA3TMUHBIX (PU3HUECKUX BEIUYHH.

JaTunk Temmeparypsl IUIATHHOBBIA — NPOCTOM W HAAEKHBIA JaTYUK, NpPEIHA3HA4YeH MJIs
U3MEpEHUs] TEMIIEpPATypbl B BOJIHBIX pacTBOpax M B ra3oBbIX cpenax. Mmeer pasnuuHblii nuanazoH
n3Mepennii ot —40 o +180 °C.

TexHUueckne XapakTEpUCTUKM JaT4yMKa YyKa3aHbl B MHCTPYKLUU IO O3KCIUTyatanuu. JlaTdumk
TEeMIIepaTypbl TEPMONAPHBIN MpeHA3HAYEH [ u3MepeHus temrepatyp 1o 900 oC. HMcnonb3yercs npu
BBINOJIHEHUH DPAa0OT, CBA3aHHBIX C M3MEPEHHMEM TeMIlepaTyp IUIAMEHH, IUIABJICHUS U Pa3IOKEHUs
BewlecTB. JlaTyuk ONTUYECKOM MIOTHOCTU (KOJIOPUMETP) — MpeIHa3HAYeH Ul U3MEPEHHS] ONTHUECKON
IJIOTHOCTH OKPAILIEHHBIX PACTBOPOB.

Ucnone3yercs mnpu wu3ydeHun TteM «PactBopb», «CKOpPOCTh XHUMHYECKHX PEAKIUN»,
ONpEACICHNN KOHLIEHTPALlMM OKpalleHHbIX HOHOB. Jlatumk pH mnpennazHadeH i U3MEpPEHMs
BoZiopogHOro Tmokazatens (pH) BOAHBIX pPacTBOPOB B PpazIUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKpYJKarolled cpeabl. JlaT4uk 3JIEKTPONPOBOMHOCTH IPEIHA3HAYEH I U3MEPECHHS YACIBbHOU
3JEKTPONPOBOAHOCTH KUAKOCTEH, B TOM YHCIE M BOJHBIX PacTBOPOB BewecTB. lIpumensercs npu



W3YYEHUU TEOPUHU DBIEKTPOIUTHUYECKON HCCOLMALMU, XapaKTEPUCTUK BOAHBIX pacTBOpoB JlaTumk
XJIOPUA-UOHOB UCTIOIB3YETCs JIJIsi KOIMYECTBEHHOT'O OIMPEACIICHUSI COJIepKaHUsl HOHOB XJIOpa B BOJHBIX
pacTBopax, Mmouse, MpoaykTax nuranus. K garuuky noakitoyaercs HOHOCENEKTUBHEIHN anekTpos (MCD)
(pabounii 351eKTPO]), TOTEHIIMAI KOTOPOTO 3aBUCUT OT KOHIICHTPALIUU OTPEICIISIEMOT0 HOHA, B IAHHOM
ciydae oT KoHueHTpanuu aHuoHoB Cl-. Ilorenmuman MCD ompenenstoT OTHOCHTEIBHO 3JIEKTpoAa
CpPaBHEHHUs, Kak MpaBWIO, XJopcepeOpstHoro. JlaTywk  HHUTpPAT-HOHOB  MPEIHA3HAYEH  JUIS
KOJIMYECTBEHHOTO OIpe/IeJICHHs] HUTPATOB B PA3IMYHBIX 00BEKTaX OKpY’KaIoIel Cpebl: BOJIE, OBOIIAX,
¢bpyKkTax, KOJOaCHBIX M3IENUAX M T.J MHKpOCKON HU(POBOM MpenHazHauyeH s W3ydeHUs (HopMbl
KPUCTAJIJIOB U HA0JIIOJIEHUS 32 POCTOM KPUCTAIIJIOB.
2. IlnanupyemMblie pe3yibTAaThl OCBOCHUSA Y4eOHOT0 Kypca BHEYPOUHOM AeSITeJIbHOCTH
«FOHBI XUMHK

JInynoctHbIE:

- (hopMupoBaHUE TPOPECCHOHATBHOIO CAMOOIIPEEIICHHMS,

- O3HAaKOMJICHHE C MHPOM mpodeccuil, CBA3aHHBIX C TEXHUYECKOW HAIPABICHHOCTHIO;
¢dbopmupoBaHue yMeHHs pa00TaTh B KOMaH/E;

- pa3BUTHE BHMMATEIbHOCTH, HACTOMYMBOCTH, IIEJIEYCTPEMIICHHOCTH, YMEHHUS IPEOA0JIEeBaTh
TPYJHOCTH.

MeranpenmeTHslie:

ydaluecs 10JKHbI IPHOOPECTH:

- HaBBIKM MCCIIEJOBAaTEIbCKOM pabOThl MO M3MEPEHUI0 CKOPOCTH XUMHYECKOW peakiuu,
n3Mmepenuto pH pactBopa, onpeneneHno KOHIEHTPAalUU PacTBOPOB, OLICHKE IIOTPEIIHOCTEH U3MEPEHUN
1 00paboTKe pe3yiIbTaToB;

- YMEHUS MOJIb30BATHCS U(PPOBBIMU U3MEPUTEIBHBIMU IPUOOPAMU;

- yMeHue 00CyXJaTh IOJY4YEHHbIE PE3yJbTaTbl C MPHUBJICUYEHUEM COOTBETCTBYIOIIEH TEOpHH;
yMEeHHE MyOJIMYHO MPECTABIATh Pe3yIbTaThl CBOETO UCCIIEI0BaHMS;

- YMEHHE CaMOCTOATENbHO padoTaTh ¢ yUeOHMKOM U HAayYHOW JUTEpaTypoi, a TakxkKe M3Jjiararb
CBOU CYXJIEHUS KaK B YCTHOH, TaKk ¥ MUCbMEHHOM (hopme.

IIpenmeTtHbIe:

y4aluecs 10 KHbI IPHOOPECTH:

- 3HaHUS O MPUPOJE BAKHEHIINX XMUMHUECKHUX SIBIIEHUN OKPYXAlOIIero Mupa W MOHUMaHHE
CMBbICJIa 3aKOHOB NIPUPO/BI, PACKPBIBAIOIINX CBSI3b U3YUYEHHBIX SIBJICHUM;

- YMEHHMs MO0Jb30BaThCsl METOJaMU HAyYHOTO HCCIIEIOBAaHUS SIBJICHUA HPHUPOJBI, MPOBOIUTH
HaOII0eHNs, MJIAHUPOBAaTh M BBINOJHATH SKCIEPUMEHTHI, 00pabaThiBaTh pe3yibTaThl HU3MEPEHUil,
MIPE/ICTaBIATh PE3yJIbTaThl U3MEPEHUN C MOMOIIbI0 Taliul, TpapukoB U (Gopmys, oOHapYXKUBATh
3aBUCUMOCTH MEXJy (U3NYECKMMH BEJIMYMHAMH, XapaKTEPU3YIOUIUMH MPOTEKAroIlue IPOLECCHI,
OOBSACHATH MOJTYUYEHHbIE PE3YJIbTATHI U JI€NaTh BHIBOJIBI.

IIpenmeTrHbie

BbInyckHUK Hay4YHUTCSA:

- OIPENENATh U Ha3bIBaTh BEILIECTBA Pa3HbIX KJIACCOB;

- KTacCu(UIIUPOBATH BEIIECTBA;

- IPOBOJIUTH ONBITHI, HAOJIIOICHHUS,

- cOOMI0IaTh MpaBUiIa TEXHUKU O€30M1aCHOCTH MIPU NMPOBEIEHUH OIBITOB, HAOIIOICHU;

- pelaTh pacyeTHBIE 3a7ja4l CTAaHAAPTHOIO COJIEPIKaHU.

BbIyCKHHMK MOTYyYUT BO3MOXHOCTh HAyUUTHCSI:

- pa3anyaTh pa3HbIE TPYIIIHI BEIIECTB: OKCUABI, OCHOBaHM, KUCIOTHI U COJIM; UX CBOMCTBA;

- pemate KOMOMHUPOBAHHbIE 3a7a4n

3. Conep:kanue y4e0OHOro Kypca BHEYPOUHOM AeSITeJIbHOCTH
Paznenl. Metoasl M3yueHus: BELIECTB U XUMUYECKUX SIBJICHUI. DKCIEPUMEHTAIBHBIE OCHOBBI
xuMuu (24aca)
Habmiogenne 1 XUMHUYECKUN SKCIIEPUMEHT. 3HAKOMCTBO C IpaBHJIaMH palboThl ¢ LU(POBOIA
naboparopuei M3ydenue crpoeHus miameHu. J{o Kakoil TeMrepaTypbIMOKHO HarpeTh BEIIECTBO.
Paznen 2. IlepBoHauanbHble XUMHYECKUE TTOHATHS (24aca)



Teno. BemectBo. CTpoeHue BeliecTBa. Beijenenre u noraonieHre Temia — Ipu3Hak XuMAYeCKOM
peakiuu.

Paznen 3. PactBopsl (54acoB) MaccoBast 707151 BelecTBa B pacTBOpe. PacTBOPUMOCTh BEIIECTB.
Kpussie pactBopumocTH. HM3yueHue 3aBUCHUMOCTH pPAacTBOPUMOCTH BEIIECTBA OT TEMIIEPATYpPHI.
Hab6monenue 3a poctoM kpuctaiios. [lepechliieHHbIN pacTBOP.

Paznen 4. OcHOBHBIE KJTacChl HEOPraHUYECKUX BellecTB (4uaca)

Oxkcuapl. OcnoBanusi. Kucnorel. Comu. Onpenenenue pH pacTBOpOB KHUCIOT U IIETOYECH.
OrnpezenieHne KUCIOTHOCTH TTOUBBI

Paznen 5. Teopus 251eKTpOIMTHIECKON nuccormanuu (44daca)

DNEKTPOIUTHI U HEINEKTPOIUTHl. CTeneHb quccouranuu. MIoHHbIe U MOJIEKYIIpHbIE YPaBHEHUS.
TemmoBoii 3¢ ekt pacTBOpEeHUs BEIIECTB B BOJIC. BiusiHue pacTBOpUTENS HA JUCCOLUAIHIO.

Paznen 6. Xumuueckue peakuuu (10 yacon)

3aKOH COXpaHEHMsI Macchl BEUIECTB. XHMMUYECKUE YpaBHEHMS. THUIBI XMMUYECKMX PEAKLMIL.
CKOpOCTh XMMHMYECKHX peakuuil. XHUMHUYECKOe paBHOBecHe. M3ydeHue peakuuu B3auMOJICUCTBUSA
Cynab(UTa HATPUS C MIEPOKCHIOM Bojaoposa. MzmeHnenune pH B X0/1e OKACIUTEITEHO-BOCCTAHOBUTEIHLHBIX
peakuuii. CpaBHUTENIbHAs XapaKTEPUCTUKAa BOCCTAHOBHUTEIBHOW CIIOCOOHOCTH MeETauioB. M3ydeHwue
BIIUSTHUS PA3IMIHBIX (PAKTOPOB HA CKOPOCTH PEAKITHH.

Paznen 7. Xumudeckue 31eMeHThI (CBOMCTBA METAJIOB, HEMETAJIOB U MX COeAMHEHUN ) (8 4acoB)
Hewmeramnsr. ["anorenst. Bogopon. Bona. O0mias xapakrepructuka aneMeHToB VI-A rpynmsl, VA rpynms.
Munepansubsie yaoopenus. Mertamnel. OOmias XapaKTepUCTHKA HIENOYHBIX M IIETOYHO-3E€MENIbHBIX
MetasuioB. JKene3zo. OmnpeneneHue cofep>KaHus XJIOpUI-HOHOB B MTUTHEBOM Bojie. OCHOBHBIE CBOMCTBA
ammuaka. OnpeneneHre HUTPAT-HOHOB B TUTATENIbHOM pacTBope. B3anuMoaelicTBre U3BECTKOBOM BOJIBI
C YIJIEKHCIIBIM ra3oM. OKHCIIEHHUE jKeJIe3a BO BJIAXKHOM BO3yXe€.

4, TemaTu4yeckoe NJIAHUPOBAHHE

dopma
Ne HaumenoBanue KoanuecTBo P
NpoBe/ieHUs! 0P
pasaea pasnena 4acoB .
3aHATHI
1. Merozapl U3yyeHus BEIIECTB U XUMUUYECKHX SBJICHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHUH
HabGmonenune u [IpakTuueck
XUMHUYECKUH e 3aHATHSA
SKCIIEPUMEHT.
p http://www.mmlab.ru/omschemcat/
1 3HAKOMCTBO C 1
MpaBUJIaMU pabOTHI C
ugpoBoi
naboparopueit
N3yuenue ctpoeHus HCCIIEI0BATE
5 miameHu. Jlo kakoit 1 ITbCKUE http://www.mmlab.ru/omschemcat/
TEeMIIepaTypbl MOKHO
HarpeTh BEIIECTBO
2. IlepBoHayYanbHbBIE XUMUYECKHE TTOHSATHS
npaktuueck | http://files.school-
3 Teno. Bemectso. 1 ue collection.edu.ru/dlIrstore/669b2b55-
CrpoeHue BelecTna €921-11dc-95ff-0800200c9a66/2_6.swf
4 Brinenenue n 1 npaktuyeck | http:/files.school-
[IOTJIOIIEHHE TEILIA — e collection.edu.ru/dlrstore/7cd1d432-
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MPU3HAK XUMUYECKOI
peakuuu

a011-b0c3-976d-
3708bb995d70/index.htm

3. PacTBOpBI

MaccoBas Tos npaktuyeck | http://wwwe.fcior.edu.ru/card/3815/rastv

5 A 1 Ve orenie-kak-fiziko-himicheskiy-

BEIIECTBA B PaCTBOPE.
process.html

npaktuyeck | https://infourok.ru/prakticheskaya-

PacTBOoprMOCTH ne rabota-5-8-klass-
6 BeitecTB. Kpusbie 1 6660545.htmlI?ysclid=Imnmup985g1753

PacTBOPUMOCTHU 51765
N3ydenue npaktuueck | https://infourok.ru/prakticheskaya-
3aBHCHUMOCTH ne rabota-5-8-klass-

7 pPacTBOPUMOCTH 1 6660545.htmlI?ysclid=Imnmup985g1753

BEIIIECTBA OT 51765
TEMIIEPATYPHI

npaktryeck | https://infourok.ru/prezentaciya-po-

ne fizike-na-temu-nablyudenie-za-rostom-

8 Hab6ronenue 3a 1 Kristallov-v-rastvore-

POCTOM KPHCTAIIOB 3267824.html?ysclid=Imnmvpgz3g8513
16716

npaktudeck | https://infourok.ru/prezentaciya-po-

ne fizike-na-temu-nablyudenie-za-rostom-

9 [epecwimeHHbIH 1 kristallov-v-rastvore-

pacTBop 3267824.html?ysclid=Imnmvpgz3g8513
16716
4. OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX BCIICCTB

MPAKTHYECK 1. http://files.school-

e collection.edu.ru/dIrstore/64e9fd
5e-e6d4-9c25-6f69-
62c7eedcfefO/index.htm

2. http://files.school-

10 Oxcun .OcroBarus 1 collection.edu.ru/dlIrstore/1a5bf4
a7-f724-43de-22a2-
9b979196313b/index.htm

npaktrueck | http:/files.school-

1 Kienorel. Com 1 ne collection.edu.ru/dlIrstore/aff33208-

€550-64e2-2db7-
bd204e4301fb/index.htm
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https://infourok.ru/prezentaciya-po-fizike-na-temu-nablyudenie-za-rostom-kristallov-v-rastvore-3267824.html?ysclid=lmnmvpgz3g851316716
https://infourok.ru/prezentaciya-po-fizike-na-temu-nablyudenie-za-rostom-kristallov-v-rastvore-3267824.html?ysclid=lmnmvpgz3g851316716
https://infourok.ru/prezentaciya-po-fizike-na-temu-nablyudenie-za-rostom-kristallov-v-rastvore-3267824.html?ysclid=lmnmvpgz3g851316716
https://infourok.ru/prezentaciya-po-fizike-na-temu-nablyudenie-za-rostom-kristallov-v-rastvore-3267824.html?ysclid=lmnmvpgz3g851316716
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F64e9fd5e-e6d4-9c25-6f69-62c7ee4cfef0%2Findex.htm&sa=D&sntz=1&usg=AFQjCNG2cUrQebJuNYMpPuEtvR8dE7d2mg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F64e9fd5e-e6d4-9c25-6f69-62c7ee4cfef0%2Findex.htm&sa=D&sntz=1&usg=AFQjCNG2cUrQebJuNYMpPuEtvR8dE7d2mg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F64e9fd5e-e6d4-9c25-6f69-62c7ee4cfef0%2Findex.htm&sa=D&sntz=1&usg=AFQjCNG2cUrQebJuNYMpPuEtvR8dE7d2mg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F64e9fd5e-e6d4-9c25-6f69-62c7ee4cfef0%2Findex.htm&sa=D&sntz=1&usg=AFQjCNG2cUrQebJuNYMpPuEtvR8dE7d2mg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F1a5bf4a7-f724-43de-22a2-9b979196313b%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHe0-MsSW0rAJXrunQYWaWZTZMYfg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F1a5bf4a7-f724-43de-22a2-9b979196313b%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHe0-MsSW0rAJXrunQYWaWZTZMYfg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F1a5bf4a7-f724-43de-22a2-9b979196313b%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHe0-MsSW0rAJXrunQYWaWZTZMYfg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F1a5bf4a7-f724-43de-22a2-9b979196313b%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHe0-MsSW0rAJXrunQYWaWZTZMYfg
http://files.school-collection.edu.ru/dlrstore/aff33208-c550-64e2-2db7-bd204e4301fb/index.htm
http://files.school-collection.edu.ru/dlrstore/aff33208-c550-64e2-2db7-bd204e4301fb/index.htm
http://files.school-collection.edu.ru/dlrstore/aff33208-c550-64e2-2db7-bd204e4301fb/index.htm
http://files.school-collection.edu.ru/dlrstore/aff33208-c550-64e2-2db7-bd204e4301fb/index.htm

Omnpenenenne pH npaktuyeck | https://ya.ru/video/preview/1677342249
12 pPacTBOPOB KHUCIIOT U 1 ne 24989902
menoyei
npaktuueck | http:/files.school-
13 Onpenencuue 1 ne collection.edu.ru/dlIrstore/669b2b55-
KHCJIOTHOCTH IIOYBBI £921-11dc-95ff-0800200¢c9a66/2 6.swf
5. Teopus 3IE€KTPOIUTUUECKON AUCCOIUALINHI
npaxtuaeck | 1.http:/files.school-
e collection.edu.ru/dlrstore/f5aeec90-
899e-14ce-df97-
DEKTPOTHTH H 5627a939_3b16/index.htm
14 1 2. http://files.school-

HEIIICKTPOTHTEL collection.edu.ru/dlrstore/6587f28d-
€257-9420-4a83-
3cb32145459d/index.htm

npaktudeck | 1.http:/files.school-
e collection.edu.ru/dlrstore/f5aeec90-

Crenens 899e-14ce-df97-

JUCCOLIMAIIAH. 5627a9393b16/index.htm

15 HonHble u 1 2. http://files.school-

MOJIEKYIISPHBIC collection.edu.ru/dlrstore/6587f28d-

ypABHEHs 0257-9420-4a83_-
3cb32145459d/index.htm

npaktuueck | http://fcior.edu.ru/card/4864/trenazher-
ne sostavlenie-uravneniy-dissociacii-
5 soedineniy-s-ionnoy-i-kovalentnoy-
Tenmoro# s¢gexT polyarnoy-svyazyu.html
16 pacTBOpPEHUS BEIIECCTB 1

B BOJEC
npaktuueck | http://fcior.edu.ru/card/4864/trenazher-
ne sostavlenie-uravneniy-dissociacii-

Brustue soedineniy-s-ionnoy-i-kovalentnoy-

17 | pactBoputens Ha 1 polyarnoy-svyazyu.html

JUCCOLMALIAIO

6. XuMHU4YeCcKre peakiuu



https://ya.ru/video/preview/167734224924989902
https://ya.ru/video/preview/167734224924989902
http://files.school-collection.edu.ru/dlrstore/669b2b55-e921-11dc-95ff-0800200c9a66/2_6.swf
http://files.school-collection.edu.ru/dlrstore/669b2b55-e921-11dc-95ff-0800200c9a66/2_6.swf
http://files.school-collection.edu.ru/dlrstore/669b2b55-e921-11dc-95ff-0800200c9a66/2_6.swf
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F6587f28d-c257-9420-4a83-3cb32145459d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHyqeSqKoe8rITtbFXxW1J68ndnsw
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html
http://fcior.edu.ru/card/4864/trenazher-sostavlenie-uravneniy-dissociacii-soedineniy-s-ionnoy-i-kovalentnoy-polyarnoy-svyazyu.html

npaktuueck | 1.http://files.school-
e collection.edu.ru/dlrstore/0df62d3d-
6faf-46fb-dbb5-862ae0b9a9d5/index.ht
18 3aKOoH COXpaHCHHUs 2. http://files.school-

MacChl BEIECTB collection.edu.ru/dlIrstore/2c435309-
4e2a-480c-a037-
886bd1dda542/index.htm

npaktrueck | http:/files.school-
e collection.edu.ru/dlrstore/2c435309-
19 Xumuueckue 4e2a-480c-a037-
ypaBHEHUS 886bd1dda542/index.htm
s | Tambt ximmeckix IPaKkTHICCK | hitn://www.school-collection.edu.ru
peakui 1e
51 | CropocTs xuMuteckux IPAKTHHECCK | hitn://www.school-collection.edu.ru
peakui 1e

X IIPAKTHYECK

22 VIMITTIECOe e http://www.edu.ru/
paBHOBeCHE

I/I3y‘{eHI/IC pcaknuu IIPAKTUYCCK

93 B3aUMOJEUCTBUS e http://www.edu.ru/

Cyib(uTa HATpHs C

MNEPOKCUIAOM BOAOPOAA

Wsmenenne pH B xone [IPAKTUYECK

24 OKHCIIMTEIIBHO - 14(S http://www.school-collection.edu.ru

BOCCTAaHOBHUTCIIbHBIX

peakuun

N3menenue pH B xone [IPaKTUYECK

o5 OKHCITUTEIHHO - ne http://www.school-collection.edu.ru

BOCCTAHOBHUTCJIIBHBIX

peakuuin

CpaBHI/ITeJ'II)HaSI MMPAKTUYCCK

XapaKreprcTiRa . e http://www.school-collection.edu.ru

26 BOCCTaHOBUTEIBLHOM

CITOCOOHOCTH

MCTAJIJIOB

n .

SYHCHHE BRI MPAKTHHCCK http://www.school-collection.edu.ru
27 pa3IUUHBIX (PaKTOPOB ne

Ha CKOPOCTh PEaKIINU



http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

7. XUMHYECKHUE DJIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB U UX COCTMHCHHH)

28

Hemerannbl.
l'anorenst. Bonopon.
Bona. O6mas
XapaKTEepUCTUKA
sneMeHToB VI - A
rpynmnsl, V -A rpynmsl

[IPaKTUYECK
ve

. http://files.school-
collection.edu.ru/dlrstore/c90b7e4a-

ece0-1df5-2e83-

66ce2d07ae9d/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/41ca7als-

5fca-abab-b319-
cb03db4521c7/index.htm

3. http://files.school-
collection.edu.ru/dlrstore/3e6b77cf-8fff-
882a-d3c3-c50221c6ebad/index.htm

4. http://files.school-
collection.edu.ru/dlrstore/42758cf3-
5b68-9657-3837-
31362f6a488c/index.htm

29

MuHepanbHbie
yao0peHust

[IPAKTHIECK
ve

https://www.yoursystemeducation.com/
mineralnye-udobreniya/

30

Mertamnabl. O0mas
XapaKTePUCTHKA
MIEJIOYHBIX U IIEJIOYHO
- 3eMEJIbHBIX
MeTaiuioB. JKeme3o

IIPAKTUYICCK
ne

http://files.school-
collection.edu.ru/dlrstore/3403595d-
002e-bael-dd2e-
9cfe4275bf5b/index.htm

http://files.school-
collection.edu.ru/dlrstore/4e97217d-
€738-bd45-9497-
1105837b958f/index.htm

http://files.school-
collection.edu.ru/dlrstore/63314adf-
225f-5f88-62a2-6ae8fefad42cf/index.htm
. http://files.school-
collection.edu.ru/dlrstore/04141a12-
4446-84ea-62fd-
24bfd687d010/index.htm

http://files.school-
collection.edu.ru/dlIrstore/9718b150-
f9d6-054f-b067-
18d4cbe1888d/index.htm

31

Onpenenenne
coAepKaHus XJIOPH] -
MOHOB B MUTHLEBOM
BOJE

IIPAKTUYICCK
ne

www.water-world.ru

www.kontur-west.ru

www.pool-stroy.ru



http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2Fc90b7e4a-ece0-1df5-2e83-66ce2d07ae9d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNFEZzubAW9h7h3D_0NqdbwBOrETgg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2Fc90b7e4a-ece0-1df5-2e83-66ce2d07ae9d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNFEZzubAW9h7h3D_0NqdbwBOrETgg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2Fc90b7e4a-ece0-1df5-2e83-66ce2d07ae9d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNFEZzubAW9h7h3D_0NqdbwBOrETgg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2Fc90b7e4a-ece0-1df5-2e83-66ce2d07ae9d%2Findex.htm&sa=D&sntz=1&usg=AFQjCNFEZzubAW9h7h3D_0NqdbwBOrETgg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F41ca7a15-5fca-abab-b319-cb03db4521c7%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHK-OkJewagcu_buUAu8g7y8VoAmA
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F41ca7a15-5fca-abab-b319-cb03db4521c7%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHK-OkJewagcu_buUAu8g7y8VoAmA
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F41ca7a15-5fca-abab-b319-cb03db4521c7%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHK-OkJewagcu_buUAu8g7y8VoAmA
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F41ca7a15-5fca-abab-b319-cb03db4521c7%2Findex.htm&sa=D&sntz=1&usg=AFQjCNHK-OkJewagcu_buUAu8g7y8VoAmA
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F3e6b77cf-8fff-882a-d3c3-c50221c6eba9%2Findex.htm&sa=D&sntz=1&usg=AFQjCNFplBlisgubGBfQTbsXfCJsy6FtFg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F3e6b77cf-8fff-882a-d3c3-c50221c6eba9%2Findex.htm&sa=D&sntz=1&usg=AFQjCNFplBlisgubGBfQTbsXfCJsy6FtFg
http://www.google.com/url?q=http%3A%2F%2Ffiles.school-collection.edu.ru%2Fdlrstore%2F3e6b77cf-8fff-882a-d3c3-c50221c6eba9%2Findex.htm&sa=D&sntz=1&usg=AFQjCNFplBlisgubGBfQTbsXfCJsy6FtFg
https://www.yoursystemeducation.com/mineralnye-udobreniya/
https://www.yoursystemeducation.com/mineralnye-udobreniya/
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/63314adf-225f-5f88-62a2-6ae8fefa42cf/index.htm
http://files.school-collection.edu.ru/dlrstore/63314adf-225f-5f88-62a2-6ae8fefa42cf/index.htm
http://files.school-collection.edu.ru/dlrstore/63314adf-225f-5f88-62a2-6ae8fefa42cf/index.htm
http://files.school-collection.edu.ru/dlrstore/04141a12-4446-84ea-62fd-24bfd687d010/index.htm
http://files.school-collection.edu.ru/dlrstore/04141a12-4446-84ea-62fd-24bfd687d010/index.htm
http://files.school-collection.edu.ru/dlrstore/04141a12-4446-84ea-62fd-24bfd687d010/index.htm
http://files.school-collection.edu.ru/dlrstore/04141a12-4446-84ea-62fd-24bfd687d010/index.htm
http://files.school-collection.edu.ru/dlrstore/9718b150-f9d6-054f-b067-18d4cbe1888d/index.htm
http://files.school-collection.edu.ru/dlrstore/9718b150-f9d6-054f-b067-18d4cbe1888d/index.htm
http://files.school-collection.edu.ru/dlrstore/9718b150-f9d6-054f-b067-18d4cbe1888d/index.htm
http://files.school-collection.edu.ru/dlrstore/9718b150-f9d6-054f-b067-18d4cbe1888d/index.htm
http://www.water-world.ru/
http://www.kontur-west.ru/
http://www.pool-stroy.ru/
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OCHOBHBIE CBOWCTBA
aMMHaKa

[IPaKTUYECK
ve

1. http://files.school-
collection.edu.ru/dlrstore/a0054al2-
al43-7c29-1a5b-
785e072f7f33/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/37ed4656-
d373-180a-8e85-
3707ff3cab0e/index.htm

3. http://files.school-
collection.edu.ru/dlrstore/54ebbc62-
eded-0811-a50f-
50aa71e517cf/index.htm

4, http://files.school-
collection.edu.ru/dlrstore/28d7ef77-
aeed-686b-f81b-
15e4a296a4d6/index.htm

5. http://files.school-
collection.edu.ru/dlrstore/3efblab6-
98al-ace7-9acl-
9245c¢38772df/index.htm

6. http://files.school-
collection.edu.ru/dlrstore/bdc5b4c4-
2€39-2b26-21a9-
c13bb247ee81/index.htm

7. http://files.school-
collection.edu.ru/dlrstore/c739e753-
ecdd-db99-7h9f-
29c205abeb99/index.htm
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Ornpenenenne HUTPAT -
HOHOB B MUTATEIHLHOM
pacTBope.
BzaumopetlicTBue
W3BECTKOBOM BOJIBI C
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OIEHOYHBIE U METOAUYECKHUE MATEPHUAJIbBI, OBECITEYUBAIOIIHNE

PEAJIMBALINIO KYPCA

«}OHBIA XUMHK»

Kitace Metoauueckue marepuaibl | OLEHOUYHBIE WNudopmannonnsie
MaTepuabl MaTepuabl
8 Mertoauueckue mocooust TemaTuueckuii labpuensu 0. C.,

s yaurenst ['abpuenss O.
C., Bocko6oiinukosa H. I1.,
SAmykoBa A. B. Hacronbhas
KHHTa yaurtens. Xumus. 8
K1.: MeToauyeckoe
nocobue. - M.: JIpoda,
2017.

KOHTPOJIb 3HAHUU

Bocko6oiinukosa H. I1., SmrykoBa
A. B, 2017
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UYepsakosa H.C.
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