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HosicHuTeAbHAS 3aNIMCKA.

Ha 6a3e nentpa «Touka pocta» oOecrieunBaeTcs peaan3aius o0pa3oBaTeIbHbIX IPOTpaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOTMUYECKOM HaNpaBIeHHOCTEH, pa3paboTaHHbIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOIATENbCTBA B chepe 00pa3oBaHUs U C YIETOM pEKOMEHIAINi
DenepanbHOTO OnepaTopa yueOHOTro nmpeaMeTa « XUMHUs».

JI0BOJIBHO MO3/IHEE IIKOJIE U3YUYEHNE XUMUU CHUKAET UHTEPEC K ATOMY IPEIAMETY, UTO AEJIaeT

€ro CJIOKHBIM M HETIOHATHBIM JJIs1 OOJIBIIOrO YKciia YYEHUKOB. A BEJb AETU CTAIKUBAIOTCS C
XUMHYECKMMH 00bEKTaMHU U MPOIIECCAMU B CBOEH JKM3HH elle 10 Hayayia oOy4eHus B cpeiHen
mkoJje.EcrecTBeHHO-Hay4Has 0a3a MIKOJIBHUKOB IOCTOSIHHO MOTOJIHSAETCS HOBBIMH (DakTaMu
BEIIECTBEHHOT'0 MUPA MIPH Y4aCTUU CPEICTB MACCOBON MH(POPMAIH. KHUT, IIKOJbHBIX
NPEMETOB U APYTUMH criocodaMu. Ecu IIKOTBHUK HE MOYYBCTBYET PaJOCTh MO3HAHUS, HE
MPUOOPETET YMEHUE YUUTHCSI, YBEPEHHOCTh B CBOUX CIIOCOOHOCTSIX U BO3MOXKHOCTSX, ClIeaTh
3TO B AajibHENIIeM Oy1eT 3HaUUTeNbHO TpyAHee. [[03ToMy akTyabHOCTB JaHHOIO Kypca
3aKIJII0YAeTCs B pa3BUTHE UHTEPECa K €CTECTBEHHO-HAYYHOMY HampaBlIeHUIO0 00pa3oBaHUs U
MOBBIIICHHE OOMICMHTEIIEKTYaIbHOTO YPOBHS 00yJaromuxcs ¢ 7 Kiacca.

Ilenn u 3a7a4n NporpaMmBel:

OO0menay4Hnble:

* O3HaKOMJIEHUE ¢ 00BEKTAMU MaTepHAIHLHOTO MHpa ((HOPMUPOBAHHE TIEPBUIHBIX
NPECTaBICHUN O TAKUX MOHATHUAX, KaK aTOM, MOJIEKYJIa, BELIECTBA — IPOCTOE U CII0XKHOE,
OCHOBHBI€ KJIACChI BELLIECTB M UX CBOMCTBAa* 3HAKOMCTBO C MPOCTHIMU MPaBUIIAMU TEXHUKU
6€e30IacHOCTH IIpU paboTe ¢ BelleCTBaMH; 00y4eHUE TOMY, KaK MCII0JIb30BaTh HA MPAKTHKE
XUMHUUYECKYIO ITOCYZy U 000py/I0BaHUE YUCTOE BEILIECTBO U CMECH).

* Coznianue yciaoBui 11t popMHUpOBaHUS UHTEpEca K €CTECTBEHHO-HAYyYHBIM 3HAHUSM ITyTEM
UCTIOJIB30BAaHUS PA3IMYHBIX BUOB JESITEIBHOCTH (pacckas, Oecena, akTUBHBIC U TACCHBHBIE
(HacTOJNbHBIE) XMMUYECKHE UT'PbI, COPEBHOBAHUS, SKCIIEPUMEHTHPOBAHUE).

Obecneuenue npeemMcTBeHHOCTH 00Opa3oBanusi, TpeOyembix ®I'OC, ynpouenue
METaIpeIMETHBIX CBSI3€H, HCIOIb30BAHUE METO/1a IPOEKTOB, COBPEMEHHBIX 00pPa30BaTEIbHBIX
pecypcos..

IIcuxoJioro-negarornyecKue mesan.

* Pa3BuTue u nanbHeiee GopMupoBaHue OOIIEHAYUYHbIX, IKCIEPUMEHTAIbHBIX U
MHTEJJIEKTYaJIbHbIX YMEHUN.

* Pa3zBuTHe TBOpUECKUX 33JaTKOB M CIIOCOOHOCTEH.

* OGecrieueHne CUTyalui ycnexa.

OO01meKyJbTypHbIE HeJIu.

* [Ipogomkenue GopMupoBaHHsSI OCHOB THTHEHUYECKUX U HKOJIOTMUYECKUX 3HAHUM.

* Bocrintanue 06epeXxHOro OTHOIIEHHUS K IPUPOJIE U 3J0POBBIO YETIOBEKA.

Bo3zpact aereii, yuacTBYIOIMX B pealn3aluy nporpaMmel: 13-16 aet

Cpoku peajm3anuu nporpamMmsl: 3 roga — Tpu 610ka o 34 gaca

®opmbl 3aHATHIL: /1114 IO IepKaHus )KUBOTO HHTEpeca K IpeaMeTy (opma npoBeeHHs
3aHATUN KpYyXKKa KpaliHe pazHooOpa3Ha: JIeKIIHH, Oece/bl, UTpa, XUMHUYECKOE TBOPUYECTBO,
HKCKYpCHH. BoIbII0oe KOIMUecTBO BpeMEeHH Y/AEIeHO MPaKTHUECKOW YacTu: 1abopaTopHbIe
OTIBITHI, JOMAIIHHUM, IEMOHCTPALIMOHHBIN IKCIIEPUMEHT, HAyYHO-I03HABaTeNIbHAS U
UCCIeIoBaTebCKas IeITeNbHOCTh. B mporecce paboThl Ha 3aHATUAX KpYXKKa pedsiTa yyarcs
HaOJII0/IEHUIO0, aHAJIM3Y MOJIYYEHHOT0 MaTepuasa, BbIEIEHUIO IIaBHOTO, CAMOCTOSITETEHOMY
MOUCKY HH(pOpMAINH, BEACHUIO HAyYHO--UCCIIEI0BATEIBCKON U KCIIEPUMEHTAIbHON
JESITeIbHOCTH.

®opma noaBeaeHust UTOroB: IIpoBeeHne Kpyrioro croya / yCTHOTO KypHaJla, 3aluTa
HCCJIEI0BATEIbCKUX padboT

[Tepen yueOHBIMH 3aHATUSMH ITPOBOAUTCS HHCTPYKTAX 110 TEXHUKE O€30MacHOCTH B KaOUHETe
XUMHHU U TIPYU IPOBEACHUU IOMAILITHETO YKCIIEPUMEHTA, [IOBTOPSIIOTCS ITPABUIIA IT0JIb30BAHMS
MHTEPHET-PecypcaMu, INTepaTypoil, paBuia JMYHOW TUTHEHbI U TIOXKapHON 0€30MacHOCTH.

1. Oxmpaemble pe3yJbTaThbl M (POPMHPYeMble YHHBEPCAJIbHbIC YUeOHbIe el CTBHUS.



[ToBpIIEHNE MOTUBALUHU K M3YYEHUIO IPEIMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA, 3aKPEIIJICHUE
MHTEJJIEKTYaJIbHBIX U KCIIEPUMEHTAJIBHBIX 3HAHUN U HABBIKOB. Pa3BUTHE TBOPUECKUX
criocoOHocTel oOyuaroruxcs. opMupoBaHue MpeACTaBICHUN 0 KAYECTBEHHON CTOPOHE
XUMHUYECKOH peakiuu. Onucanne y4eHUKaMu MPOCTEHINX (PU3NIECKUX CBOHCTB 3HAKOMBIX
BEIIIECTB (arperaTHoe COCTOSHUE, TPO3PavyHOCTh, LIBET, 3aMax ), IPU3HAKOB XUMHUECKONW peakluu
(U3MEHEHNE OKpacKH, BBINIAJEHUE OCa/iKa, BbIIEJICHHUE raza).» Paciumpenue kpyrozopa
HIKOJIbHHUKOB: UCIIOJIb30BAaHHE METOI0B O3HAHUS MPUPObI — HAOIIOIeHHE (PU3NUYECKUX U
XUMHUYECKHX SIBJICHUM, IPOCTEHIINN XUMUUECKUIN SKCIEPUMEHT. Y MEHHE HA0I01aTh 3a
(U3UKO-XMMUUYECKHMH SIBJICHUSMH 3aKPEIIsieTCs OTBETaMU Ha BOIIPOCHI, 3all0JIHEHUEM TaOJIuIL
U T.J.

dopmupyemsbie YV I:

1) JImunoctusie YV ]

dopMHUpOBaHUE OTBETCTBEHHOI'O OTHOLIEHHUS K yueOe, TOTOBHOCTH U CLIOCOOHOCTH K
camMo00pa30BaHUIO, CAMOPA3BUTHIO; (POPMHUPOBAHUE LIETOCTHOTO MUPOBO33PEHUECKOTO
Kpyro3opa y4alluxcsi, Hepa3pbIBHOCTH SIBJICHUH U MPOLIECCOB, COOTBETCTBYIOIUMY
COBPEMEHHOMY Pa3BUTHIO HAYKH; Pa3BUTHE KOMMYHHUKATUBHBIX CITIOCOOHOCTEH, MOBEIEHUYECKOM
6€30I1aCHOCTH B HAYYHOM U OBITOBOM IIJIaHE.

2) Meranpeamernbie VY J1:

Pa3BuTue yMeHus 0CO3HAHHOTO BHIOOPA M pa3BUTHS T€MbI, 1I0A00pa COOTBETCTBYIOIIEH
uH(pOpManu ¢ UCTOIb30BAaHUEM UCTOUYHUKOB Pa3IMYHOro poja; Pa3BuTHs yMeHUs CpaBHEHUS,
HaOJII0ICHNS, aHAJIN3a OJYYEHHBIX Pe3yJIbTaTOB, OIPEEeTHUE [TOCIe10BaTEIbHOCTH U CBSI3U
paccyXAeHH, TPaMOTHOM MOCTPOEHUU MPOEKTA; MOOYKIAEHUH K TUCKYCCUH, Pa3BUTUE YMEHUS
JIOKa3bIBaTh CBOIO TOUKY 3PEHUS, BBIICIIATH INIABHOE, EJIATh JIOTMYHBIE BBIBO/IBI, OIIMPAsICh HA
U3BECTHBIE (PAKTHI M TEOPHH; BOCIIUTHIBATH YMEHHE OLIEHUBATh CBOM JICHCTBUS, IPaBHIIa
BBITIOJIHEHMS IEHCTBUI Ha YPOBHE PETPOCIEKTUBHOM OLIEHKH.

3) KommynukatuBabie YV /]

YMeHue paboTaTh B IpyIIe; J0Ka3bIBaTh OKPY/KAIOLUIMM CBOIO TOUKY 3pEHUS, OOBACHATH CBOM
BBIOOD IPYNIIbI, YYUTHIBATH MHEHUS IPYTUX; BOCIIUTHIBATh YMEHHE (POPMYIHUPOBATH BOIPOCH! U
3a/laHus, 3a7JaBaTh UX ONIIOHEHTAM; OPraHU30BBIBATh COTPYIHUYECTBO U COTBOPUYECTBO C
YWIEHEMH TPYMIIBI U ONIIOHEHTaMHU.

4) [Ipenmentubie YV JI

YMeHue nojab30BaHUsl OCHOBHBIMU XMMHUYECKUMHU MOHSATHSIMU, IPUBEACHHBIMU B IPOTpaMMe
Kypca; 3HaHHE U BBIIIOJHEHUE TEXHUKH 0€30MacHOCTH MPH paboTe Ha 3aHATUSAX KPYXKKa U JI0Ma;
3HaHME Ha3BaHWN W Ha3HA4YeHHUs Ja00paTOpHOM MOCy bl U 000PYAOBAaHUS, UCIIOIB3YEMBIX HA
KpYXKe; yMEHHE HaOIr01eHUsI XUMUUECKUX PEAKIMN U IPOBEJCHNE aHaI13a U 00CYXKIEHUS
MOJIyYEHHBIX HAOI0EHUH; yMEeHIEe POPMUPOBATH MPOCTEMIINE BBIBOBI U3 MOJIYYEHHBIX
HaOJr01eHUH ¢ IpUBJICUEHHEM 3HaHUH, OJIYYEHHBIX B IpoLecce 00yueHHs..

2. Coaep:xanue U3y4aeMoro Kypca

CopepxaHue 3aHATHI 10A0MPATIOCh CIAEAYIOIINM 00pa3oM:

1. uHTErpaIys yueOHOTo coiepkaHus (MCIOIb30BaHUE HE TOIBKO XUMUYECKOTO CO/IEPIKaHUS,
HO U BBEJIEHUE B HETO 3JIEMEHTOB OMOJIOTUH, (PU3UKH, JIUTEPATYPbI, UICTOPUU U T.11.);

2. UCTIONBb30BaHUE CaMBIX Pa3HOOOPa3HBIX OPraHU3ALMOHHBIX (OPM, B TOM YHCIIE UTPOBBIX;

3. aKkIeHT Ha MPAKTHYECKHUE BUIBI ICATEIIEHOCTH;

4. oTKa3 OT 00s13aTeIbHBIX JOMAIIHUX 33JaHUM;

5. obecrieueHune ycrexa v MCUXOJIOTHIECKOT0 KOM(POPTa KAKAOMY WICHY KPYKKa ITyTeM
Pa3BUTHS €r0 JINYHOCTHBIX Ka4eCTB MOCPEACTBOM 3(h(hEKTUBHOM M MHTEPECHOM Il HETO
NeSITeTbHOCTH, TIOCTOSTHHOTO HAOJIOICHUS 32 TMHAMHUKOHN €T0 Pa3BUTHS U COOTBETCTBYIOIIETO
MOOIPEHHUS.

3aHsTHS pacCUMTaHBI JUI IPOBENICHUS Pa3 B HEJIENIO a TeueHUH Tpex jet(7 -9 kinaccel), Bcero 34
3aHATHUS 32 Y4€OHBIH ro.

IlepBrlii rog o0y4enust 7 kiaacc @akyabraTtuB «XuMu4yeckas azoyka. FOHbIi XUMHK»

1. BBogHoe 3ansATHE «3HAKOMCTBO ¢ Xumuen» (1 4).



Ee BenmuecTBO — XUMUS: KTO OHA U TJI€ C HE MOKHO BCTPETUTHCS? (BCTYITUTEIHLHOE CIIOBO
YUUTENA).

2-4. «3HAKOMCTBO ¢ XMMHU4Y€ECKOii J1abopaTopueii»(3 u.).

3HAaKOMCTBO C XUMHUYECKON TIOCYI0H M 000pyIOBaHHEM: XUMUYECKUN CTaKaH, Koj0a, mpoOupKa,
MUIETKa, HaTenb, pappopoBas yalika, BOpOHKa, mratus. [IpaBuia 6e3omacHoro oopaiieHus ¢
XUMHUYECKHUMHU TPpUOOpaMu, MOCyA0H, peakTuBaMu; JlabopamopHsie onvimel «lIpaBumna
0e30MacHOCTH NP paboTe B XUMUYECKOU TabopaTopum.

Tocewenue myses. JIeMOHCTpaisi XUMHUYECKUX U (PU3HUECKUX «(HOKYCOBY.

5-6. «XuMu4yeckue BelecTBa u pusnueckue Tejaa» (2 4).

Bocnonp30BaBIINCE OCHOBHBIMH CITIOCOOAMU TIO3HAHUS OKPY)KAIOLIET0 MUpa(HAOII0ACHUEM,
aQHAJIM30M) IPOAHAIM3UPYEM U3 YETO COCTOST (PU3MUECKHe Tena, KaK paclo3HaTh BEIeCTBa,
CO3/1a€M «IIOPTPEThD» BellecTB. Hacmonvnas uepa «Co31aeM NOPTPET BELIECTBAY. (IIOPTPET
BeliecTBa: popma, pazmep, LBET, 3anax). Onucanue Gpu3nueckux CBOMCTB BellecTB (0ecena ¢
YUEHUKAMH).

ArperatHble cocTosiHUS BeecTB. Dopma BelecTB B pa3HbIX arperaTHbIX COCTOSHUSIX. Mepa
«ArperatHsie COCTOSIHU. Jlabopamophvie onvimsi: HabmoaeHne pa3aIindHbIX COCTOSTHHN
skunkocred. CMelnBaHue KU IKOCTEHN.

7-10. Xumuueckue peakunu U ¢pusnyeckue sijaeHus (4 4).

Xumuueckue u pusndeckue spienus. [lpusnaku xumudeckux peaxiuii. CocrapieHHe TaOIHIIbI.
Jlabopamopnvie onvimul: VI3MeHeHUE 11BETa BELLIECTBA, BbIJICJIEHNE T'a3a, BbIACIECHUE TEIJIa U
CBeTa, BBIMIAJICHUE OCAJIKa, KaK MPU3HAKH PEaKIU.

Kucnotsl u menoun. [lonsitue o kucnorHoctu cpensl. UHAMKATOPHI.

Pabora Haa nmpoekToM «XHUMUYECKUE UHAUKATOPHI

11-13 Tom, B KOTOPOM :KMBYT 3JieMeHThI (3 4).

[Tepuoanueckas tabnuua. M3yuenue crpoenus [lepuoaudeckoii TaOIUIbL, U SIEMEHTAMH.
3HAKOMCTBO C IOHATUSAMU: XUMUUYECKUHN 3JIEMEHT, IEPUO/I, TPYIIa, OPSIKOBBI HOMEP
3JIEMEHTa, aTOMHasl Macca. [IoucKk XUMUYECKUX 3JIEMEHTOB 10 X MOPSIKOBOMY HOMEpY (HOMep
KBapTUPbl), HOMEPY IPYIIIbI (HOMEp MOIBbE3/]a), HOMEPY Ieproa (HOMep Taxa).
O3HakoOMJIEHHE C CUMBOJIAaMHU M Ha3BaHUSIMH HEKOTOPBIX 3JIEMEHTOB (BOIOPOJI, YIIIEPO1, a30T,
KHCIJIOPOJI, cepa). Pabora Hax mpoekToM: «/{om, B KOTOPOM KUBYT SJIEMEHTHI

14. Xumuyeckuii Hosblii roa (1 v).

[TpuBreueHre yUEeHUKOB Kpy>KKa K MPOBEACHUIO MPa3IHUKA JUIs yUalIuXcs MIaIlInX KJIacCoB
15-16. Ctpoenue BemecTBa. ATOMBI M MOJIEKYJIbI. (2 1)

N3ydenue ctpoeHus BemecTs. Mosekyibl 1 aToMbl. JIabopaTOpHBIN OMBIT: U3y4EHUE AETUMOCTH
BellecTBa. J[BMKEHNE YacTHIL BELECTBA

17-18 BemecTBa npocTbie U CJI0KHBbIE (2 4).

[ToHsATHE O MPOCTHIX U CIOKHBIX BemlecTBax. [loHaTHE 0 XUMUYecKoil popmye BeiecTsa.
[TpocmoTp monenelt ctpoenust MoJieky:n BemiecTB (cnain). [Ipoekt: «Co3nanue monenei
MOJIEKYJI CJIOKHBIX BEIIECTBY.

19-22. Yucrpie BemecTBa U cMecH. (4 4)

[Tousa, Boxa, Bo3ayx — cMecu BeriecTB. Mzydaem criocoObl pa3aenieHus BEIIeCTB.
JlaBopatopHble ONBITHI: GUIBTPOBAHKE, BbIMIApUBAHUE, TUCTUIUIALMS, KPUCTAUIU3ALIHS,
xpomarorpadus Ha Oymare.

Pabora Hajx npoektamu: «BeipaniyBaHie KpUCTaLIOB.

Pemenne npakTHKOOPHEHTUPOBAHHBIX 337a4 110 TEME.

DKCKypCHs B My3€H.

23-24. N3y4enne cBoiicTB Bo3ayxa (24)

®dusndeckue CBOMCTBa ra3oB. UTo npeactaBiseT coboi Bo3nyx? dusndyeckrue cBOWCTBA
Bo3ayxa. CocraB Bozayxa. Kucnopon — uctounuk xusHu Ha 3emiie. JleMoHcTpanus
HKCIIEPUMEHTOB, MOATBEPKAAIOIINX hU3NYECKUE CBOMCTBA Bo3ayxa. CocTaB BO3ayXa.
JlaGopaTopHbIe ONBITHI: H3yEYHHE COCTaBa BO3/yXa, OJYYECHHE KUCIOPOIa U U3yUEHHE ero
cBOMCTB. OKHUCIIEHHE BENIECTB Ha BO3/IyXE.

25-26. IloroBopum 00 yriexkucJaoMm rase. (24)

Yrto MBI 3HaeM 00 YTJIEKHCIIOM Ta3e U /i€ €r0 MOYKHO BCTPETUTh? YTIIEKHUCIIBIN Ta3 B BO3AYXE,
BOJIE, MPOJYKTaxX MuTaHus (Oecena ¢ yueHUKaAMH).



JIeMOHCTpAIIMOHHBIN OMBIT «Y TJIEKUCIIBINA a3 — MOJyYEHUE YTIEKUCIIOro ra3a u3
ra3upOBaHHOTO HANKMTKA B30AITHIBAHHEM U COOpP raza B BO3IYIIHBIN IIap.

JlaGopaTtopHsbiii onbIT «IloTydeHne yriIeKucioro raza i U3y4eHHue ero CBOMCTBY.

27.-30 UynecHast skMaAKOCTh — Boaa (4 4).

ArperaTHoe COCTOSIHHE BOJIbI ITPH OOBIYHBIX YCIIOBUAX. Bona B mpupose, oTKkyna ona 6epercs u
KyZla nuc4e3aeT (KpyroBopoT BOJbI Ha 3eMJIE).

Yucras u npupoHas Boja. JuctunnupoBanHas Boa.

JlaboparopHsble onbIThl «MccnenoBaHue KauecTBa BOAbDY

31-33. PaGoTa HaJ npoeKTaMHu 10 M3Y4YEeHUIO CBOCTB pa3IMYHbIX BellecTB. Padora ¢
caiitoMm https://sites.google.com/site/himiynakuhne/

34 3ammTa NpoeKTHBIX padoT. Opranu3amnusi padoThl YCTHOI'O KypHaJia.

Bropoii rox o6yuenust — 8 kiacc

DakyabTaTuB «XHMHYecKasi a30yka. XUMHUA — ITO HHTEPECHO»
1. Beoanoe 3ansitue «IloBTopenne npaBu/ TeXHUKHU 0e30nmacHOCTH B Jabopatopum» (1 v).
BBoanoe cioBo yuutens. [loBropenue npaBuia 6€301acHOCTH, BEIOOP TEMBI IS
CaMOCTOSITENIbHOIN paOOThI.
2-4. «PacTBOpBI»(3 4.).
Hcue3HoBeHue pacTBopsieMbIx BemiecTB. Craaikuii, COEHbIN, TOPbKUN U KUCIIBII BKYChI BOJIbI
KaK [IPU3HAKH IPUCYTCTBUS B HEH MOCTOPOHHMX BemiecTB. OnacHOCTb MPOObI Ha BKYC
HE3HaKOMBIX BEILIECTB U PACTBOPOB. PacTBOpEI B :KM3HU YEJIOBEKA: IPUTOTOBJICHUE ITHUIIIH,
nexapcTB. JlabopaTopHas pabora «XuUMHsI B CTaKaHEe — paCTBOPEHHUE caxapa U COJIU B ropsiuei u
XOJIOIHOM Bozie». JlomaniHuii onbIT «Belaenenne KpUCcTauIMKOB U3 HACBIILIEHHOTO pacTBOpa
MUIIEBOW COJIM IIPU NOMOIIY IIEIKOBON HUTHY.
Tlocewenue myzes. JleMoOHCTpaIuss XUMUYECKUX U (PU3UMUECKHUX SIBJICHUI

5-11. Cao:xnsble BemecTBa. Kinacenl Bemects (7 4).

N3yueHne 0CHOBHBIX KJIACCOB HEOPTraHMYECKUX BelECTB. KHCIOThI, OCHOBaHUS, COJIH .
Kucnotsl opranndeckue u Heoprauuueckue. Mzyuenue npeacraBuTeneil pa3inyHbIX BEIECTB,
JEMOHCTpAIIMsI OCHOBHBIX CBOMTB KucioT. MccnenoBarensckas padora: Kucnotsl B mpupo/e.
OcHoBanusl. P>)xaBunHa, raiieHHas U3BeCThb, IEJI0YH U Ip. 3yueHre HEKOTOPhIX CBOICTB
OCHOBAaHMH.

Conu. UccnenoBarensckas padotsl: VcTopus onHOi conu

['eneTnueckue npeBpaiieHus. JJeMoHcTpalus: mpeBpalleHust MEAH U CEpHI.

12-13 Urpaem B cbIIIMKOB (2 4)

Urpa Ha pacnio3HaBaHUE KJIACCOB HEOPTaHUYECKUX coeTUHEeHUH. JlabopaTopHbIe SKCIIEPUMEHTHI
10 U3rOTOBJICHUIO HEBUAUMBIX YEPHMUIL.

14 Xumuyeckoe yaenurue

[Ipa3aHuK, NOCBAILIEHHBI HOBOMY TOIY

15-16. Ilnactmacca B ’KH3HHU 4es10BeKAa. (2 1)

[Tnactuk. 3HaKOMBII He3HaKoMeTl. [ e mpUMeHsIeTCs ¥ KaK KiIacCUpUIIUPYETCs T1acTMacca.
Jl.o. «Ilonydyenne minactmaccsl. Kak B JOMAaIIHUX YCIOBUSAX TPUTOTOBUTH MOJIHBIE UTPYIIKU?»
17-18 «/la 31paBcTBYeT MBLIO AyIIHCTOE» (2 1)

Mpeuta. Kakue mbuta Mol 3Haem? [loueMy sxuakoe MbLio sxujikoe? Korjga MbUto B BOJI€ MBUIUTCH,
a Korja — HeT. Msrkas u xectkas Bojia. Kak ycTpaHUTh KECTKOCTh BOJbI. Y UCHUYECKHI
skcniepuMeHT «lccnenoBannue mbuiay, «llonydenue mpuia»

19-22Panyxublie uyaeca (4 4)

[IBeta 1 Kpacku B xKu3HU yenoBeka. [lurmenTel. Pacturensubie nurmeHThl. OKCUIbI METAJUIOB,
Kak Kpacsue Bemicectsa. JlabopaTopHsblil onbIT: «M3roToBaeHne Kpacoky»

N3yuenne nurMeHToB B pacTeHusx. [lonsrtue 06 nnaukaropax. JlabopaTopHsblii OMBIT :
MIPUTOTOBJIEHUE IPUPOAHBIX UHANKATOPOB.

23-25 U3y4yenue 3anaxos. (3 1)

ITouemy MbI yyBcTBYeM 3anax? Kakue BemiecTBa umerot 3anaxu? Yem maxHyT uBetsl. JI.o:
N3roroBneHue a1yxoB U3 NPUPOIHBIX KOMIIOHEHTOB.



26-27 «I'ocnoxka P:xxaBunHAa, H3BOJIbTE YIAJIUTHCA!» (2 4).

P>xaBunHa — XMMHUECKOE U3MEHEHHE BelLeCTBa. «bosie3Hby U 3a1MTa XKele3a U APYyrux
BeIecTB (Me/Ib, OJIOBO) OT pa3pymieHus. JlemoHcTpannoHHbIi onbIT «IIpeBparenue xenes3a B
P’KaBUMHY MOJ JEHCTBUEM BO3/yXa U BIarm».

28-30. U3 yero cocrouT muina (24)

OCHOBHBIE KOMIIOHEHTHI MTUIIIN: )KUPBI, OCJIKH, YrIIeBOIbI, BATAMUHBI, COJH. X UMHUYECKUE
3JIEMEHTBHI, KOTOpbIe 00pa3ytoT numty. JI.o. «M3ydeHne 3THKEeTOK MPOJYKTOB MUTaHUSD)
Kupsl. Kakre npoayKThl TUTaHUS COAEPKAT KUPbI? 3HAUEHNUE U IIPUMEHEHUE )KUPOB (HE
TOJIbKO B nuie). [1onp3a )kxMpoB B MUTaHUM YellOBEKa.

['ne B mpoayKkTax muTaHus Uckath Oenku? Pacro3HaBanue O0enkoB. 3HaYeHUE U TPUMEHEHHE
6enkoB. benku pacTUTENBHOTO U KUBOTHOT'O MPOUCXOXKICHHS. XUMHUECKUH SKCIIEPUMEHT
«DKCTIEPUMEHTBI C OEITKOMY.

VYraeBozpbl = yriaepos + Bojia — He Bce Tak mpocTo. Caxap — ellje He 3HauuT «clIaakuii». Bkyc
xJ1e0a, BEpMUIIIEITH, KapTOILKH, JieZeHI0B. Kak pacrio3Hats caxap u Kpaxmain? XuMHYECKHH
sKcnepuMeHT «Pacro3HaBaHue Kpaxmaay.

31-33 PaboTa Hax npoeKTaMu

34. KpyrJasblii croJ1/ yeTHblii :kypHadi (1 4.).

[TonBeneHne UTOrOB 3aHATUNA XUMHYECKOTO KPYKKa.

Tpernii rog o0yyenust 9 kiacc.

DakyJbTaTHB «XUMHYecKas a30yka. XMMHA BOKPYT HAC»
1. BBoanoe 3ansitue.«IloBTOoOpeHne npaBuj TEXHUKH 0€30MMACHOCTH B jjadoparopum» (1 4).
Broanoe cnoBo yuurens. [loBropenue npapuiia 6€301MacHOCTH, BEIOOP TEMBI IS
CaMOCTOSITENIbHOM pabOTHI.
2-4. MeTajuiibl 1 HeMeTaJLJIbI. (34)
[Tonoxxenne MeTamioB U HemeTaioB B Tabnuie J[.M.Menaeneesa. Paznuuus mexy MeraaiaMu
Y HEMETaJUIaMHU.
Jl.o.: «M3y4yeHne CBOMCTB IPOCTBIX BEILIECTB)»
S5.01ocemenue my3esi, 3kckypcus (14.)
6-7 IloBTOpPEHUE MOHATHIA 0 MPOCTHIX M CJ0KHBIX BemecTBax. CMecu U pacTBoOpbL.(2 4)
JI.o.: «Brlaenenne KOMIIOHEHTOB CMECH)
8-9 UccienoBanue npupoaHbIX cMeceii. OCHOBbI XUMUYECKOIH IKO0JIOTHH MOYBbI H BOABI (2
)
N3yuenue nonatuit: npo6ootdop, npobda. [IpuroroBnenre nouBeHHOH BBITSDKKU. Pa3neneHue
cmeceil. MccnenoBanue npo0 mouBbl ¥ BOJBI pa3nuyHOro poja. Onpenenenne MUHEpaIbHbIX U
OpPraHMYECKUX KOMIIOHEHTOB. AHAIN3 COCTOSIHUSI IPUPOAHOM CPEBI.
HccnenoBanue NpupoOAHbIX CMECEH: «IIPUPOAHAsI BOJA, TOUBAY
10-17. Xumusi Ha KyXHe. AHAJIU3 BeLeCTB, HAXOAALIMXCH HA KyXHe.(84)
[ToBapenHas conp U nuieBas coja. Takue paznble conu. M3ydeHne XuMru4eckux U GU3nYecKux
cBoiicTB. Jl.0o.: «ComnsHble KpUCTAILIBI»
Kucnots! Ha kyxHe. JIUMOHHas U yKCycHasi KUCJIOThL. M3ydyeHne XUMHUECKUX U (PU3NUIECKUX
cBoiicTB. Jl.o.: «Mozenb XUMUYECKOTO BYJIKAHA
I[Tetite netn momoko? Urto mpencrapiser codor Moioko? Kupbl, OeTKH U YTIIEBOIBI B MOJIOKE.
AHann3 XMMUYECKUX CBOMCTB KOMIIOHEHTOB MoJoka. JI.o: «MccnenoBanue Mojaoka»
Cnanxue uyneca. [louemy Hecnienble si010ku kucible? OnbIThl ¢ caxapoM. JI.o.: «omnpenenenue
caxapos. [Ipurorosienue J1e1€HIIOB)»
[Tonp3a ppykToB U oBomiei. [Tonesnsie yrieBoasl. Pactutensabie )xupsl. Butamunsl. Pons
BUTAaMHMHOB B OpraHu3Me 4enoBeka. JI.o: uccnenpoBanue GpykToB U OBOLICH.
’KeBarenbHas pe3unka. Bpen wim nonb3a?
["a3upoBaHHbIE HAIUTKU. BinsHMe ra3upoBaHHbBIX HAIIUTKOB HA OpPraHU3M Y€JIOBEKa.
HccenenoBanue NpuCyTCTBHS JKUPOB B MIPOJYKTax NUTaHusA. KauecTBeHHbIE peakliMK HA KUPBI.
OmnbITh ¢ Oenkamu. MccnenoBanue KypruHOTO Oenka, MSICHBIX OTBapOB, Maced, IOKOJIAaa.
[IpuroToBIHKE SKCTPAKTOB.
18-24 Xumus u3 nomamxeii anredkn (6 1)



Uccnenoanue cogep>KkMMOro JTOMaIlHeH anTeyKH.

Nop. Uccnenosanue cBoMcTB noza. [IpurorosiieHne pacTBopa HOJa 3aJaHHON KOHLEHPTALUH.
KauecTBenHbIe peakiii Ha HOJ.
[lepexucs Bonopoaa. 'maponuput. CoiicTBa nepokcuna Bogopoaa. Jl.o: Ilonyuenue
kucnopona. [lonarue o karanuzaTtopax u UHrHOUTOpax. GepMEHTHI.

AKTHBUpOBaHHBIN yroib. [lonstue 006 agcopbentax. JI.o.: uccnenoBanue aacopOIuu KpacuTems

U3 pacTBopa

Hamarsipssiii cnupt. AMMuak. JI.o.: OnbITH ¢ pacTBOPOM aMMHaKa
[Tpenapats! ot kanuist. HapogHsle penentsl.

AHTHOMOTHUKHU.

25-26 XuMusa MoeT H YHCTHUT (2 1)
CocTtaB COBpEMEHHBIX MOIOUINX cpeacTB. [ToHsATHE 00 SKOJOTHYECKH YUCTBHIX,
HU3KOCYNb(aTHBIX, OMOpa3iaraeMblx KOMIOHEHTOB Morouux cpeacts. [lonsaTtue o [TAB.
PaccmoTpenue npubamkeHHOro Mexanu3ma Bo3zaericTsus [IAB na 3arpssuenue. JI.o:
«HccnenoBanue pa3aMyHbIX MOIOIIUX CPEACTBY, JloMaliHuil 3kcriepuMeHT «I"0ToBUM
HEJIONAIOUINECS] MBUIbHBIE ITY3bIPH»
27-28 XuMusi B CTPOUTEIbCTBE. (2 4)
XuMUS B CTPOUTENBCTBE, apXUTEKType. Mei, anedactp, U3BeCTb, THIIC | 1p.. JL.o.:
U3TOTOBJICHUE TUIICOBBIX (PUTYPOK.
29 Xumus 1 uckyccrBo (14)
Kpacku. [TonydeHne kpacok ¢ HCIOIb30BAHUEM MUIMEHTOB U3 PACTUTENbHBIX U
HEOpPraHMYeCKuX MaTepuasoB. JI.0.: OKpalIMBaHUE TUTICOBBIX (PUTYPOK CaMOIEIIbHBIMU

KpaCKaMH

30 Xumus u kpacora (1 4)
Kocmernueckue cpencta. KOMIOHEHTBI KOCMETHYECKUX CpelcTB. [IpuroroBinenme 10CbOHOB,
KPEMOB, Ma3€il HA OCHOBE PaCTUTEIIbHBIX CPEJICTB.

31-33 PaGoTa HaJ IPOEKTAMHU.
34. Kpyrablii ¢ToJ (YCTHBIH KYPHAJI) MO pe3yJbTaTaM padoThl KPY:KKa. 3aluTe NPOEKTOB.

3.TemaTHueckoe INIAHUPOBAHUE

7 kJjacc
Ne Coaepxanue Konnue MarepuaJjbHoO- YuusepcaabHble yueOHble geiicreus (YVY /]
ypoka | (pa3ieibl, TeMbI) | CTBO TeXHHYECKoe
4acoB OCHaIleHne

1. BBognoe 1 [ICX3 UM, [ToBbIlIEHNE MOTUBAIIMY K U3YYEHUIO TPEAMETOB
3aHSTHE MHUKpPOJ1a0opaTopusi, | €CTECTBEHHOHAYYHOTO [TUKJIA, 3aKperieHHe
«3HaKOMCTBO C yueOHbIE MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIbHBIX
XUMHUEN» KOJUIEKLIUU 3HAHWUH U HaBBIKOB. Pa3BUTHE TBOPUECKUX

CHOCOOHOCTEN 00yJaromMXCs.
2 «3HaKOMCTBO C 1 I[ICXB5 UM,
XUMHUYECKON MuKkposadboparopus, | DopMupoBaHue MpeACTaBICHUN 0 KaYeCTBEHHON
nabopaTopuen» yueOHbIe CTOPOHE XMMHUYECKOH peakunu. Onucanue
KOJUIEKIIUH Y4YE€HHUKaMHM MPOCcTEeNINX (PU3HMUECKHUX CBOWCTB
3HAaKOMBIX BEILIECTB (arperaTHoe COCTOSIHUE,
MIPO3PavHOCTh, LIBET, 3a1ax), IPU3HAKOB
XUMHYECKON peaklMM (MU3MEHEHUE OKPACKH,
BBINIQ/ICHHE 0CAJIKa, BBIJIEJICHHE ra3a).

3 «3HakomcTBO ¢ | 1 [ICXD UM, Pacummpenue xkpyroszopa mKOJBHUKOB:
XUMHYECKON MUKpOJIa00paToOpHsl, | UCTIONIb30BAaHUE METO/I0B TIO3HAHUSI IPUPOABI —
naboparopuein» yueOHbIC HaOmoieHrne GU3NIECKUX U XUMHUECKUX

KOJUIEKIIUH SABJICHU, IPOCTEUIINIA XUMUYECKHUI
9KCIIEPUMEHT.

4 «3HAKOMCTBO C 1 I[ICXD UM, YMmenue HaOMI0aaTh 32 PU3UKO-XUMUIECKUMU
XUMHUYECKON MUKpOJIa00paTopusl, | SIBICHUAMHU 3aKPEIISETCS] OTBETAaMH Ha BOIIPOCHI,
nabopaTopuen» yueOHbIe 3aroJIHEHUEM TaOJIHII.




KOJJICKIIUN

5 «XUMHYECKHE I[ICXS 1M, [ToBbilIeHNE MOTUBAIIMY K U3YYEHUIO TPEAMETOB
BCIIECTBA U MHUKpOJIabopaTopus, | €CTECTBEHHOHAYYHOTO IIUKJIA, 3aKPETUICHUE
dbuznveckue y4eOHbIe MHTEJUICKTYJIbHBIX U SKCIIEPUMEHTATIbHBIX
TEIa» KOJUICKLINHY 3HAaHUW U HABBIKOB. Pa3BUTHE TBOPUECKUX

CIOCOOHOCTEHN 00yJarOIIHXCS.

6 «XUMHYECKHE [CX3 UM,

BEIIIECTBA U MUKposaabopaTopus, | DopMupoBaHHUE MPEICTABICHUN O KAYECTBEHHOM

¢buznyeckue yueOHbIE CTOPOHE XMMHUECKOH peakuuu. Onucanue

TEJIa KOJIJICKIINHU YYCHHKAMHU MTPOCTEUINX (PU3UIECKUX CBOMCTB
3HAaKOMBIX BEIIECTB (arperaTHOE COCTOSHUE,
MPO3PavYHOCTh, I[BET, 3aIax ), IPU3HAKOB
XUMHUYECKOM peakiuu (M3MEHEHUE OKPACKH,
BBITIAJICHNE 0CAJIKa, BBIJICJICHUE Ta3a).

7 XHAMHYECKUE [ICXD UM, Pacmmpenue xpyroszopa mKOJIBHUKOB:
peaKkuuu u MHUKpPOJIa0b0paTopus, | HCIIOIb30BAHUE METOIOB TTO3HAHUS IPUPOJIBI —
¢busnueckue yaeOHbIe HaOoieHne GU3NICCKUX U XUMHIECKHUX
SIBJICHHS KOJIJIEKIINHU SIBJICHUM, MPOCTEUIINI XUMUYECKUH

9KCIIEPUMEHT.

8 XUMHUYeCKHe [ICXD UM, YMeHne HaOI01aTh 32 (PU3UKO-XUMHUYECKHUMH
peakuuu u MUKpOJabopaTopus, | SIBICHUSMHU 3aKPEIUISIETCS] OTBETAMH Ha BOTIPOCHI,
(dbuzndeckue yueOHbIe 3aIl0JHEHNEM Ta0JIHUII,

SIBJICHUS KOJUICKITUH

9 XUMHUYeCKHe I[ICXD UM, [ToBbllIEHHE MOTUBALIMU K U3YYEHUIO IPEAMETOB
peaKkuuu u MHUKpOJabopaTopus, | €CTECTBEHHOHAYYHOTO IIUKJIA, 3aKPETJICHHUE
dbuznveckue yueOHbIe MHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTATbHBIX
SIBJICHUS KOJUIEKITUH 3HaHUH ¥ HaBBIKOB. Pa3BuTHE TBOpUECKUX

CHOCOOHOCTEN 00yJaroIIMXCS.

10 XUMUYECKHUE [CX3 UM,
peakuuu u Mukponadopatopus, | DopMupoBaHue MpeACTaBICHUI 0 KaYeCTBEHHON
¢busnueckue yueOHbIE CTOpPOHE XMMHUECKOH peakunu. Onucanue
SIBIICHUS KOJUIEKITUH YU4EHUKAMU MPOCTEHINX (PUBNIECKUX CBOHCTB

3HAKOMBIX BEIECTB (arperaTHOE COCTOSTHUE,
MPO3PavHOCTh, IIBET, 3aMax ), MPU3HAKOB
XUMUYECKON peakiuu (M3MEHEHUE OKPACKH,
BBITIAJICHUE 0CAJIKa, BBIJICIICHUE Ta3a).

11 oM, B KOTOpOM [ICX3 UM, Pacmmpenue kpyro3opa mKOIbHUKOB:

KHUBYT MUKPOJIA00paTOpHs, | HCTIONH30BAHHE METOJIOB TTO3HAHUSI IPUPOIBI —
3JIEMEHTHI yueOHbIe HabmoieHne GU3NYECKUX U XUMHUECKUX
KOJUIEKIIMH SIBJIEHUM, IPOCTEUILINI XUMUYECKU I
JKCTICPUMEHT.

12 Jlom, B KOTOpOM [ICXD UM, YMmenue HaOnM0AaTh 32 PU3UKO-XUMUIECKUMU
KUBYT MUKpOJIA00paToOpHsl, | SIBICHUSIMHU 3aKPEILISETCS] OTBETAMH Ha BOIIPOCHI,
SJIEMEHTHI yaeOHbIe 3aI0JIHEHNEM TaOJIHII.

KOJUIEKITUH

13 oM, B KOTOpOM I[ICXB3 UM, [ToBbIlIeHNE MOTHUBAIIMU K U3YYEHUIO TTPEIMETOB
AKUBYT MUKpOIIa00paToOpHs, | €CTECTBEHHOHAYYHOTO ITUKJIA, 3aKPETIICHIE
9JIEMEHTHI yaeOHbIe MHTEJUICKTYJIbHBIX M SKCIIEPUMEHTATHHBIX

KOJUICKITUH 3HaHUU U HaBBIKOB. Pa3BuUTHE TBOPUECKUX
CIOCOOHOCTEHN 00yJarOIITIXCSI.

14. XUMHYECKUI [HCXD UM,

HoBplii rog MuKposaabopaTopus, | DopMupoBaHUE MPEICTABICHUN O KAYECTBEHHOM
yueOHbIC CTOpOHE XMMHUYECKOH peakiuu. Onucanue
KOJIJICKIINHU YUYCHHKAMU MTPOCTEUINX (HPU3UIECKUX CBOMCTB

3HAKOMBIX BCIICCTB (arperaTﬂoe COCTOsSAHHC,




IIPO3pavHOCTh, LIBET, 3aI1ax ), IPU3HAKOB
XUMHYECKON peakinu (M3MEHEHUE OKPACKH,
BBINIA/ICHNUE 0CAJKA, BBIIEJICHHUE ra3a).

15. Ctpoenue [ICXD UM, Pacmmpenue kpyro3opa mKOJIbHUKOB:
BELIECTBA. MHUKpOJIA00paTOpHsl, | UCIIONb30BAHUE METOI0B IIO3HAHUSI IPUPOABI —
ATOMBI U yueOHbIe HaOoAeHne PU3NUECKUX U XUMUYECKUX
MOJIEKYJIBI. KOJIJIEKI[UU SIBJICHUH, IPOCTEHIINI XUMHUYECKUI
JKCIIEPUMEHT.
16 Crpoenue [ICXD UM, YMmenue HaOMI01aTh 32 PU3UKO-XUMUYECKUMU
BELICCTBA. MHUKpPOIa0opaTopus, | sIBICHUSIMH 3aKpEIUISIeTCs] OTBETAMU Ha BOIPOCHI,
ATOMBI U yueOHbIE 3aroJHEeHUEM TabuL.
MOJIEKYJIBI. KOJUIEKIIUH
17 BemecrBa [ICXD UM, [ToBbIIEHME MOTHBALMU K U3YyUYEHUIO IIPEIMETOB
IIPOCTBIE U MHUKpPOJ1abopaTopus, | €CTECTBEHHOHAYYHOT'O LIUKJIA, 3aKpeIIeHUe
CII0’KHBIE yueOHbIE MHTEJJIEKTYaJIbHbIX U 3KCIIEPUMEHTAIbHbBIX
KOJUIEKIIH 3HAHUH U HaBBIKOB. Pa3BUTHE TBOPUECKUX
CIOCOOHOCTEH 00yUJaIOIIMXCSl.
18 BemecTtra [ICXD UM,
MPOCTBIE U MukpoaabopaTopus, | DopMupoBaHue MPECTABICHUN O KAYECTBEHHOM
CIIO’KHBIE yueOHbIe CTOPOHE XMMHUYECKOH peakuuu. Onucanue
KOJUIEKLIUU YUCHHKAMH MTPOCTEUIINX (PU3UIECKUX CBOICTB
3HAaKOMBIX BELIECTB (arperaTHoe COCTOSIHUE,
MIPO3PavHOCTh, LIBET, 3aIax), IPU3HAKOB
XUMHUYECKOHN peakuy (M3MEHEHUE OKPacKH,
BBINIA/ICHNE 0CAJIKa, BBIJICJICHHE ra3a).
19 Hucrele [ICXD /UM, Pacmmpenue kpyrosopa mKOJIbHUKOB:
BELIECTBA U MHUKpOJIa00paTopHs, | UCIIOIb30BAHUE METOJI0B TIO3HAHUSI TPUPOABI —
CMECH. yueOHbIe HaOoeHne PU3NUECKUX U XUMUYECKUX
KOJIJICKIIUU SIBJICHUH, IPOCTEHIINI XUMHYECKUI
9KCIIEPUMEHT.
20 Yucrteie [ICXS UM, YMmenue HaOn0AaTh 3a PU3UKO-XUMUYECKUMU
BELIECTBA U MHUKpOabopaTopus, | sIBICHUSIMH 3aKpEIUIIeTCs] OTBETAMU Ha BOMPOCHI,
CMECH. yueOHbIE 3aroJHeHUeM TabuL.
KOJUIEKIIH
21 Hucreie [ICX3 UM, [ToBbllIEHNE MOTUBAIIMY K U3YYEHUIO TPEAMETOB
BELIECTBA U MHUKpPOJ1a0opaTopusi, | €CTECTBEHHOHAYYHOTO [TUKJIA, 3aKperieHHe
CMECH. yueOHbIE MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIbHBIX
KOJUIEKIIUH 3HAHWUH U HaBBIKOB. Pa3BUTHE TBOPUECKUX
CHOCOOHOCTEN 00yJaromuxcs.
22 Yucteie [ICX3 UM,
BELIECTBA U MUKposaboparopusi, | DopmupoBaHHue NPEACTABICHUN O KaUeCTBEHHON
CMECH. yueOHbIe CTOPOHE XMMHUYECKOM peakiuu. Onucanue
KOJUIEKIIUH YYECHUKaMH MPOCTEUIINX (PU3UUIECKUX CBOICTB
3HAKOMBIX BELIECTB (arperaTHOE COCTOSIHUE,
MIPO3PavHOCTh, 1IBET, 3a1ax), IPU3HAKOB
XUMHYECKON peakMM (M3MEHEHUE OKPACKH,
BBINIA/ICHUE 0CAJIKa, BBIJICJICHHE ra3a).
23 N3yuenne [ICXD2 UM, Pacmmpenue kpyrozopa mKOJIbHUKOB:
CBOICTB BO3/1yXa MHUKpPOJIa0opaTopus, | HCIOJIb30BaHHE METOA0B IO3HAHUS PUPOJIBI —
yaeOHbIe Ha0moIeHe (PU3NIECKUX U XUMHIECKUX
KOJIIEKI[UU SIBJICHUH, IPOCTEHIINI XUMHYECKUI
JKCIIEPHMEHT.
24 N3yuenne [ICXD UM, Ymenue HaOMI01aTh 32 PU3HKO-XUMUYECKUMU
CBOMCTB BO3/1yXa MHKpOIabopaTopus, | sIBICHUSIMH 3aKPEIUIIeTCs] OTBETAMU Ha BOIPOCHI,

yueOHbIe

3an0JIHEHUEM Ta0IuLI.




KOJJICKIIUN

25 [ToroBopum 06 I[ICXS UM, [ToBbilIeHNE MOTUBAIIMY K U3YYEHUIO TPEAMETOB
YTIEKUCIIOM MHUKpOJIabopaTopus, | €CTECTBEHHOHAYYHOTO IIUKJIA, 3aKPETUICHUE
rase. y4eOHbIe HMHTEJUICKTYJIbHBIX M SKCIIEPUMEHTATBHBIX

KOJUICKLINHY 3HAaHUW U HABBIKOB. Pa3BUTHE TBOPUECKUX
CIOCOOHOCTEHN 00yJarOIIHXCS.
26 [ToroBopum 06 [ICXD UM,
YTJIEKUCIIOM MUKposaabopaTopus, | DopMupoBaHHUE MPEICTABICHUN O KAYECTBEHHOM
rase. y4eOHbIe CTOpOHE XMMHUYECKOM peakiuu. Onucanue
KOJUIEKIUN YYCHHKaMH MTPOCTEUIINX (PU3UIECKUX CBOMCTB
3HAaKOMBIX BEIIECTB (arperaTHOE COCTOSHUE,
MPO3PavYHOCTh, I[BET, 3aIax ), IPU3HAKOB
XUMHUYECKON peakuuu (M3MEHEHUE OKPACKH,
BBITIAJICHNE 0CAJIKa, BBIJICJICHUE Ta3a).
27 UynecHas [ICXD UM, Pacmmpenue xpyroszopa mKOJIBHUKOB:
JKUIKOCTD — MHUKpPOJIabopaTopus, | HCIIOJIb30BAaHUE METOIOB TTO3HAHUS IPUPOJIBI —
BOJA yueOHbIE HaOIoeHNEe PU3NUECKUX U XUMUYECKUX
KOJIJIEKIINHU SIBJICHUM, MPOCTEUIINI XUMUYECKUI
9KCIIEPUMEHT.

28 Uynecnas [ICXD UM, YMeHne HaOI01aTh 32 (PU3UKO-XUMHUYECKHUMH
JKHIKOCTD — MUKpOJabopaTopus, | SIBICHUSMHU 3aKPEIUISIETCS] OTBETAMH Ha BOTIPOCHI,
BOJA yueOHbIe 3aIl0JHEHNEM Ta0JIHUII,

KOJUICKITUH

29 Uynecnas I[ICXD UM, [ToBbllIEHHE MOTUBALIMU K U3YYEHUIO IPEAMETOB
JKHIKOCTD — MHUKpOJIabopaTopus, | €CTECTBEHHOHAYYHOTO ITUKJIA, 3aKPETUICHUE
BOJA yueOHbIe MHTEJUIEKTYalbHBIX U SKCTIEPUMEHTAIbHBIX

KOJUIEKITUH 3HaHUH ¥ HaBBIKOB. Pa3BuTHE TBOpUECKUX
CHOCOOHOCTEN 00yJaroIIMXCS.
30 UynecHas [CX3 UM,
KHIKOCTD — Mukponadoparopus, | DopMupoBaHue MpeACTaBICHUH 0 KaYeCTBEHHON
BOJA yaeOHbIe CTOpOHE XUMHUYECKOH peakiuu. Onucanue
KOJUIEKITUH YU4EHUKAMU MPOCTEHINX (PUBNIECKUX CBOHCTB
3HAKOMBIX BEIECTB (arperaTHOE COCTOSTHUE,
MPO3PavHOCTh, IIBET, 3aMax ), MPU3HAKOB
XUMHUYECKON peakiuu (M3MEHEHUE OKPACKH,
BBITIAJICHUE 0CAJIKa, BBIJICIICHUE Ta3a).

31 Pa6ora Han [ICXD UM, Pacmmpenue kpyrozopa KOJIbHUKOB:
MPOEKTaMH IO MUKPOJIA00paTOpHs, | HCTIONH30BAHHE METOJIOB TTO3HAHUSI IPUPOIBI —
HU3YYECHUIO yaeOHbIe Ha0mroIeHre GU3NIECKUX U XUMHYECKUX
CBOMCTB KOJUIEKIIMH SIBJIEHUM, IPOCTEUILINI XUMUYECKU I
Pa3IUYHBIX IKCTICPUMEHT.

BemiecTB. Pabora
¢ caliToMm
https://sites.goog
le.com/site/himi
ynakuhne/

32 Pabora Hag I[ICXB3 UM, YMenne HaOI01aTh 32 PU3UKO-XUMUYECKUMHU
MPOEKTaMH IO MUKpOIIA00paTOpHsl, | SIBICHUSIMHU 3aKPETIISETCS] OTBETAMH Ha BOIIPOCHI,
M3y4YEHUIO yaeOHbIe 3aroJIHEHUEM Ta0JIHII.

CBOICTB KOJJICKIIMH
Pa3IUYHBIX

BemlecTB. Pabora

¢ caliToM

https://sites.goog

le.com/site/himi




ynakuhne/

33 Pabora Hazg 1 I[ICXS 1M, [ToBbilIeHNE MOTUBAIIMY K U3YYEHUIO TPEAMETOB
MIPOEKTaMH T10 MHUKpOJIa00paToOpHsl, | €CTECTBEHHOHAYYHOT'O LIUKJIa, 3aKPETJICHUE
W3y4YEHUIO yueOHbIe WMHTEJUIEKTYAJIbHBIX M SKCIIEPUMEHTAIbHBIX
CBOWCTB KOJUIEKIUU 3HAaHUW U HABBIKOB. Pa3BUTHE TBOPUECKUX
Ppa3INYHBIX CIOCOOHOCTEH 00yJaromMXCs.

BeuiecTs. Pabora
C cailToM
https://sites.goog
le.com/site/himi
ynakuhne/

34 3ammuTa 1 I[ICXD 1M,

IIPOEKTHBIX MuKposadoparopus, | @opMupoBaHue MPEACTABICHUN 0 KaYECTBEHHON
pabor. yueOHbIe CTOPOHE XMMHYECKOH peakiuu. Onucanue
Opranu3zanus KOJUICKLIUU YUEHUKAMHU MTPOCTEHIINX (PU3NICCKUX CBOHCTB
paboThl yCTHOTO 3HAKOMBIX BEIIECTB (arperaTHOE COCTOsIHHE,
KypHaJa. MIPO3PavyHOCTh, LIBET, 3aIax), IPU3HAKOB
XUMHYECKON peakinu (M3MEHEHUE OKPACKH,
BBINIA/ICHHE 0CAJIKa, BBIJICJICHHE ra3a).
HUTOIO: 344
8 kuacc
Ne Coaepxanue KonuuectBo MarepunaabHo- YuusepcaabHble yyeOHble aeiicreus (YVY/{
ypoka | (pa3neJbl, TeMbl) 4acoB TeXHU4ecKoe
OCHALIeHHe

1. BBognoe 1 IICXD UM, [ToBbllIeHHE MOTUBALIMY K U3YUEHUIO
3aHsATHE MHUKpoJ1abopaTopus, IIPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA,
«IToBTOpEHUE yueOHbIe KOJIEKIIUN 3aKpEIUICHNE UHTEIJIEKTYIbHBIX U
MpaBUI TEXHUKHU AKCIIEPUMEHTAJIbHBIX 3HAHUW U HABBIKOB.
0e30MacHOCTH B Pa3BuTHe TBOpUECKUX CIOCOOHOCTEN
nabopaTopumy 00yJaronmxcs.

2 «PacTtBOpBHD) 1 [ICXD 1M,

MHUKpoJiabopaTopus, @opMHpOBaHNE MIPEACTABIECHUHN O

yueOHbIe KOJIEKIIUN KaueCTBEHHOU CTOPOHE XUMUYECKOU
peakuuu. Onucanyue yyeHUKaMu
IPOCTEHIINX (PU3MUECKUX CBOMCTB
3HAKOMBIX BEIIECTB (arperaTHoe
COCTOSIHME, IPO3PAYHOCTh, LIBET, 3aMax),
MIPU3HAKOB XMMHYECKOUN peaKInu
(M3MEHEeHHE OKPACKH, BBINAJICHUE OCA/IKa,
BBIJICJICHHE Ta3a).

3 «PacTBOpBD) 1 [ICX3 1M, Pacmupenue kpyroszopa MKOJIbHUKOB:
MHUKpoJiabopaTopus, HCIIOJIb30BaHUE METOOB ITO3HAHUS
yueOHbIe KOJIEKIIUN MPHUPOABI — HabIMoAeHNE (PU3NIECKUX U

XUMHYECKHX SBJIICHUU, TPOCTEUIINI
XUMUYECKUN IKCIIEPUMEHT.

4 «PacTtBOpBI» 1 [ICX3 UM, YMenue HaOI01aTh 32 PU3UKO-
MHUKpoJ1IabopaTopus, XUMUYECKUMH SIBICHUSIMU 3aKPETISIETCS
yueOHbIE KOJIEKLIUN OTBETaMH Ha BOIIPOCHI, 3aII0JTHEHUEM

Ta0JIHII.

5 CioHbIE 1 IICXD UM, [ToBbllIEHHE MOTUBALIUY K U3YUEHUIO
BEILECTBA. MHUKpoJiabopaTopus, MIPEAMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA,
Kraccsl BeniecTs yueOHbIC KOJIEKIIUU 3aKpEIUICHHE UHTEIJICKTYIbHBIX U




SKCIICPUMCHTAJIbHBIX 3HAHUU U HAaBBLIKOB.
Pa3Butre TBOpUECKUX CIOCOOHOCTEH
00y4Jarmuxcs.

6 CloXHBIC [ICX3 UM,

BELIECTBA. MUKpoadopaTropus, ®opMHUpOBaHUE NPEACTABIECHUH O

Knaccel BemectB yueOHbIE KOJIJIEKLUH Ka4eCTBEHHON CTOPOHE XMMUYECKOMH
peaxkuuu. Onucanyue yueHUKaMu
MPOCTEUINUX (PU3HUIECKUX CBOMCTB
3HAKOMBIX BELIECTB (arperaTHoe
COCTOSIHUE, ITPO3PAYHOCTh, LIBET, 3aMaX),
IIPU3HAKOB XUMUYECKOMN peaKuu
(M3MeHeHHUe OKPACKH, BbINAIEHUE OCAJIKa,
BBIJICJICHHE ra3a).

7 CnoxHblie [ICX3 UM, Pacmmpenue kpyro3opa mKOJIbHUKOB:
BEIIECTBA. MHUKpOIadopaTopus, MCII0JIb30BaHUE METOOB IMO3HAHUS
Knaccel BemectB yueOHbIE KOJIJIEKLIH IpUpOJbl — HabIroAeHHEe (PU3HUECKUX U

XUMHUYECKUX SIBJICHUN, IPOCTEUIINI
XMUMHUYECKHH HKCIIEPUMEHT.

8 CrnoxHble [NCXD/11UM, Ymenne HaOIr01aTh 32 PU3UKO-
BEIIIECTBA. MUKposabopaTopus, XMUMUYECKUMU SIBJICHUSAMH 3aKpeIuisieTcs
Knaccsl BeniecTs y4eOHBIE KOJIICKIIH OTBETAMHU Ha BOMPOCHI, 3aII0JTHEHUEM

TadJIHLI.

9 CrnoxHble [ICXD UM, [ToBbIlIEHNE MOTUBALUU K U3YUYEHUIO
BEIIIECTBA. MUKposabopaTopus, IPEIMETOB €CTECTBEHHOHAYYHOTO [IUKJIA,
Knaccsl BenecTs y4eOHbIE KOJICKIIH 3aKpEIJICHUE UHTEIUIEKTYyabHbIX U

HKCIEPUMEHTAIbHBIX 3HAHUH U HABBIKOB.
Pa3BuTHe TBOpuECKUX CIOCOOHOCTEM
o0yJaromuxcs.

10 CroxHbIe [CX2 UM,

BELIECTBA. MUKposabopaTopus, dopMHUpPOBaHUE NPEACTABIEHUH O

Knaccsl BeniecTs y4eOHbIE€ KOJUIEKIINH KayeCTBEHHOW CTOPOHE XMMHUYECKOMN
peakuuu. OnyMcaHne yYeHUKaMu
MPOCTEHIINX PU3NIECKUX CBONCTB
3HAKOMBIX BEUIECTB (arperaTHoe
COCTOSIHHE, PO3PAaYHOCTh, IIBET, 3aMax),
IIPU3HAKOB XUMUYECKOW peaKuu
(M3MEHEeHHe OKpacKu, BbIIIaJIEHUE 0Ca/IKa,
BBIJICJICHUE Ta3a).

11 CnoxHbie [MCX3 UM, Pacmmpenue kpyro3opa MIKOJIbHUKOB:
BELIECTBA. MUKposabopaTopus, MCII0JIb30BaHNE METOJOB IT03HAHUS
Kitacce! Benect y4eOHbIE€ KOJUIEKIINH MPUPOBI — HaOII0IeHNE (PU3NUECKUX U

XUMUYECKUX SBJICHUN, IPOCTEUIINN
XUMHUYECKHH SKCIIEPUMEHT.

12 Hrpaem B [ICX3 1M, Ymenue HaOIr01aTh 32 PU3UKO-

CBILIIUKOB MHUKpoJiabopaTopus, XUMHUYECKUMH SBJICHUSIMU 3aKpEIUIseTCs
yueOHbIE KOJJIEKINH OTBETAMHU Ha BOIPOCHI, 3aII0JJHEHUEM
TabJINIL.
13 Hrpaem B [ICX3 M, IToBbIIIEHNE MOTUBALUU K U3YYEHUIO
CBILIIUKOB MHUKpoJiabopaTopus, MIPEIMETOB €CTECTBEHHOHAYYHOT'O I[UKJIA,
yueOHbIE KOJJICKIIH 3aKpEIJICHNE NHTEIUIEKTYaIbHBIX U
HKCIEPUMEHTAIbHBIX 3HAHUH U HABBIKOB.
Pa3Butue TBOpUECKHX CIIOCOOHOCTEMH
00yJaronuxcsl.

14 XuMHu4IecKoe IICXD IUM,

YaCIUTUE MHUKpOadopaTopus, DopMHUpOBaHUE IPEACTABICHUHI O




yueOHbIE KOJUIEKIIUN

KaueCTBEHHOU CTOPOHE XUMUYECKOU
peakuuu. OnyMcaHne yYeHUKaMu
NPOCTEUIINX (PU3UUECKUX CBOMCTB
3HAKOMBIX BEIIECTB (arperaTHoe
COCTOSIHME, PO3PAYHOCTh, LIBET, 3aMax),
IIPU3HAKOB XUMHUYECKON PeaKuu
(M3MEHEHNe OKpacKH, BbIIIaJICHUE OCa/IKa,
BBIJICJIEHUE ra3a).

15 [Tnactmacca B [ICXD UM, Pacmmpenue kpyrozopa KOJIbHUKOB:
KU3HU MHUKpoJiabopaTopus, HCIIO0JIb30BaHUE METO/0B MO3HAHUS
4eJI0BeKa. yueOHbIE KOJJICKIUH pUPOJBI — HabroIeHNe (PU3HUECKUX U

XUMHUUYECKHUX SBJICHUH, TPOCTEHIITNI
XUMHYECKUN SKCIIEPUMEHT.

16 [ImacTtmacca B [ICX3 UM, YMeHue HaOI01aTh 32 PU3HUKO-

KU3HU MHUKpOIadopaTopus, XUMHUYECKUMH SIBIEHUSIMU 3aKPEIUISIETCS
YeJloBeKa. yueOHbIe KOJIEKIUN OTBETaMU Ha BOIIPOCHI, 3alI0JTHEHUEM
Ta0JINLI.

17 «/la 3mpaBcTBYET [ICXD UM, [ToBbllIeHHE MOTUBALIUU K U3YUEHUIO
MBLIO MUKpOIadopaTopus, IIPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA,
JTYIIACTOE» yueOHbIe KOJIEKIUN 3aKpEIUICHUE UHTEIJIEKTYaJIbHBIX U

AKCIIEPUMEHTAJIbHBIX 3HAHUI U HaBBIKOB.
Pa3BuTHe TBOpueCKUX cmocoOHOCTEH
00yJaronmxcsl.

18 «/la 3mpaBcTBYET [ICX3 UM,

MBLIO MHUKpOJIabopaTopus, @opMUPOBAHUE NPEACTABICHUN O

JIYIIACTOE» yueOHbIe KOJIEKIUN KaueCTBEHHOU CTOPOHE XUMUYECKON
peakuuu. Onucanyue yyeHUKaMu
IPOCTEHIINX (PU3MUECKUX CBOMCTB
3HAKOMBIX BEIIECTB (arperaTHoe
COCTOSIHUE, TPO3PAYHOCTB, 1IBET, 3allax),
MIPU3HAKOB XUMUYECKOMN peakuu
(M3MeHeHNe OKPACKH, BbINAIEHUE 0CaJIKa,
BBIJICJICHHE Ta3a).

19 PanyxHble [ICXD 1M, Pacmupenue kpyroszopa KOJbHUKOB:

yyjeca MHUKpoJiabopaTopus, HCII0JIb30BaHNE METOOB ITO3HAHUS
yueOHbIE€ KOJIJIEKIINH IpUPOJbl — HabroieHNEe (PU3HUECKUX U
XUMHYECKHX SBJIICHUW, TPOCTEUIINI
XUMHUYECKHUH IKCIEPUMEHT.

20 Pamyxxubie [ICX2IUM, YMenue HaOI01aTh 32 PU3UKO-

qyzeca MUKposabopaTopus, XUMHUYECKUMH SIBIEHUSIMU 3aKPEIUISIETCS
y4eOHbIE€ KOJUIEKIINH OTBETaMHU Ha BOMPOCHI, 3aII0JTHEHUEM
TaOJIHII.
21 PanyxHbie [MCX3 UM, [ToBblIlIeHNE MOTUBAIIUY K U3YUEHUIO
qyzeca MUKposabopaTopus, IIPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA,
y4eOHbIE€ KOJUIEKIINH 3aKpeIJICHHE UHTEJUIEKTYyallbHbIX U
HKCIIEPUMEHTAJIbHBIX 3HAHUI U HABBIKOB.
Pa3BuTHe TBOpueCKUX ciocoOHOCTEN
o0yJaromuxcs.

22 PanyxHsle [ICX2 UM,

yyneca MUKpoadopaTopus, ®opMUpOBaHUE IIPEACTABICHUHN O

y4eOHbIE KOJUICKITUN

Ka4eCTBEHHOM CTOPOHE XUMHYECKON
peaxkuuu. Onycanyue yueHUKaMu
MPOCTEUINX (PU3HUIECKUX CBOMCTB
3HAKOMBIX BELIECTB (arperaTHoe
COCTOSTHUE, MPO3PAYHOCTB, IIBET, 3aIax),




MPU3HAKOB XUMUYECKON PEAKIIUU
(M3MEHEHHME OKPACKH, BBIITAJICHUE OCaJIKa,
BBIJICJICHUE Ta3a).

23 N3yuenue I[ICX3 UM, Pacmmpenue kpyro3opa mKOJIbHUKOB:
3araxos. MUKpoadopaTropus, MCII0JIb30BaHUE METOJOB ITO3HAHUS
yueOHbIE KOJIJIEKLUH IpUPOJbI — HAOII0AeHUE (PU3HUECKUX U
XUMHUYECKUX SBJICHUN, IPOCTEUIINI
XUMHYECKHUN HKCIIEPUMEHT.

24 N3zyuenue [ICXD/11UM, Ymenne HaOIrI01aTh 32 PU3UKO-

3aI1axoB. MUKposabopaTtopus, XMMHYECKUMH SIBJICHUSIMU 3aKpEIUIsIeTCA
y4eOHbIE KOJJICKIUH OTBETAMHU Ha BONPOCHI, 3aII0JTHEHUEM
Ta0JINLI.
25 N3yuenue [CX2 UM, [ToBbllIEHHE MOTUBALIMY K U3YUEHUIO
3aI1axoB. MUKposabopaTopus, IIPEIMETOB €CTECTBEHHOHAYYHOI'O 1IUKJIA,
y4eOHbIE KOJICKIIH 3aKpEIJICHUE UHTEIUIEKTYyaIbHbIX U
HKCIEPUMEHTAJIbHBIX 3HAHUI U HABBIKOB.
Pa3BuTHe TBOpueCKHx cnocoOHOCTEN
o0OyJaromuxcsl.

26 «l"ocmoxka [NCX2 UM,

PxaBunHa, MUKposabopaTopus, dopMHUpOBaHUE NPEACTABIECHUHN O

U3BOJIBTE y4eOHBIE KOJIICKIIH Ka4eCTBEHHOW CTOPOHE XUMUYECKON

yaanuTbes!» peakuuu. Onycanyue yYeHUKaMu
MPOCTEHIINX PU3NYECKUX CBONCTB
3HAKOMBIX BEIIECTB (arperaTHoe
COCTOSIHUE, PO3PAYHOCTh, LIBET, 3amax),
IIPU3HAKOB XUMUYECKON peaKuu
(M3MEHEeHHe OKpacKu, BbINaJICHUE 0Ca/IKa,
BBIJICJICHUE ra3a).

27 «l"ocnioxa [ICXD UM, Pacmmpenue kpyro3zopa mKOJIbHUKOB:
PxaBunHa, MUKposabopaTopus, MCII0JIb30BaHUE METOJOB IT03HAHUS
U3BOJIBTE y4eOHbIE€ KOJUIEKIINH MPUPO/IbI — HAOIIOIeHNE (PU3NUECKUX U
yaanuTbes!» XUMUYECKUX SBJICHUN, IPOCTEUILINN

XUMHUYECKHM SKCIIEPUMEHT.

28 13 yero cocTout [ICXD 1M, YMmeHune Habmo1aTh 3a (PU3HUKO-

numa MHUKpoJiabopaTopus, XUMHUYECKUMH SBJICHUSIMU 3aKpeIuisieTcs
yueOHbIE KOJIJIEKIUH OTBETAMHU Ha BOIPOCHI, 3aII0JJHEHUEM
Ta0JINIL.
29 N3 gero cocrout [ICX3 1M, IToBbIIIEHME MOTUBALUU K U3YYEHUIO
numa MHUKpoJiabopaTopus, MIPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA,
y4eOHbIE KOJIJICKIIH 3aKpEIJICHNE NHTEIUIEKTYaJIbHBIX U
AKCIIEPUMEHTAJIbHBIX 3HAHUI U HAaBBIKOB.
Pa3Butue TBOpUECKHX CIIOCOOHOCTEMH
00yJaronuxcsl.

30 N3 gero coctout [ICX3 UM,
numa MHUKpOJabopaTopus, DopMUPOBAHUE MPEICTABICHUN O

yueOHbIE KOJIJIEKINH KaueCTBEHHON CTOPOHE XMMHUYECKOMN
peakuun. OnMcanne y4eHUKaMu
IPOCTEUIINX (PU3UUECKUX CBOMCTB
3HAKOMBIX BEIECTB (arperaTHoe
COCTOSIHUE, TPO3PAYHOCTB, 1IBET, 3aIax),
IIPU3HAKOB XUMHUYECKOU PEaKuu
(M3MEHEeHHe OKpacKu, BbIIIaJICHUE OCaIKa,
BBIJICJICHHE Ta3a).

31 Pabota Han I[ICX3 UM, Pacmmpenue kpyro3opa mKOJIbHUKOB:
IPOEKTaMU MHUKpOadopaTopus, MICII0JIb30BAaHUE METOJOB IT0O3HAHUS




yueOHbIE KOJUIEKIIUN

pUPOJBI — HabMroIeHNe (PU3HUECKUX U
XUMHUYECKHUX SIBJICHUU, MPOCTEUIINIMA
XUMHYECKUN SKCIIEPUMEHT.

y4eOHbIE KOJUICKITUN

32 Pabora Han 1 [ICX3 UM, YMeHue HaOI01aTh 32 PU3HUKO-
MPOCKTaMU MUKpOJIabopaTopus, XUMUYECKUMH SIBICHUSIMU 3aKPETUISIETCS
yueOHbIE KOJIEKIUN OTBETaMU Ha BOIIPOCHI, 3alI0JTHEHUEM
Ta0JIHII.
33 Pabora Hang 1 IICXDIUM, [ToBblillIeHNE MOTUBAIIUY K U3YUEHUIO
MPOECKTaMU MUKpOoiIadopaTopus, IIPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIa,
yueOHbIe KOJIEKIUN 3aKpEIUICHNE UHTEIJIEKTYJIbHBIX U
AKCIIEPUMEHTAJIbHBIX 3HAHUN U HABBIKOB.
Pa3BuTHe TBOpUECKUX CIOCOOHOCTEH
0o0yJarmuxcs.
34, Kpyrasriii cron/ | 1 [ICXDIUM,
YCTHBIN KypHAI MHUKpOIadopaTopus, @opMHUpOBaHUE MIPEACTABIECHUHN O
yueOHbIe KOJIEKIIUN KaueCTBEHHOU CTOPOHE XUMUYECKOU
peakuuu. Onucanyue yyeHUKaMu
MPOCTEUINNX (PU3HMIECKUX CBOMCTB
3HAKOMBIX BELIECTB (arperaTHoe
COCTOSTHUE, MPO3PAYHOCTh, IIBET, 3aIax),
MIPU3HAKOB XUMHUYECKOMN peaKinu
(M3MeHeHNe OKpPacKH, BBIMAJCHUE 0CaIKa,
BBIJICJICHHE Ta3a).
HUTOIO: 344
9 kJaacc
Ne Coaepxanue KoaunuectBo MarepunajabHo- YuusepcaabHbie yueOnble geiicreus (YVY /]
YpPoka | (pa3jaebl, TeMbl) 4acoB TeXHU4ecKoe
OCHAIlleHHE
1. BBognoe 1 IICXD UM, [ToBbllIEHHE MOTUBALMU K U3YYEHUIO
3aHsTHE. MHUKpoJ1abopaTopus, MIPEIMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA,
«IToBTOpEHUE yueOHbIe KOJUIEKIIUA | 3aKpEIUICHUE WHTEIJIEKTyadbHbIX U
MpaBUI TEXHUKHU SKCTIIEPUMEHTAIIbHBIX 3HAHUW U HABBIKOB.
0e30MacHOCTH B Pa3BuTHe TBOpUECKHUX CIIOCOOHOCTEMH
nabopaTopuu 00ydJaronmxcs.
2 Metannsl u 1 [ICX3 UM,
HEMETaJlIbL. MHUKpoJiabopaTopus, dopmupoBaHue NPeCTaBIECHUN O
yueOHbIe KOJUIEKIIMA | KAYECTBEHHON CTOPOHE XMMHUUYECKOM
peakuu. Onucanue ydeHHKaMu
MPOCTEUIINX (PU3NIECKUX CBOICTB
3HAKOMBIX BEIIECTB (arperaTHoe
COCTOSTHUE, TPO3PAYHOCTh, IIBET, 3aMax),
MPU3HAKOB XUMUYECKOM peaKIuu
(M3MeHeHNe OKpaCcKH, BIMIAJICHUE OCa/IKa,
BBIJICJICHHE Ta3a).
3 Meransl u 1 [ICX3 1M, Pacummpenue kpyroszopa MKOJBHUKOB:
HEMETaJlIbL. MHUKpoJiabopaTopus, WCIOJIb30BaHNE METOIOB MMO3HAHUS
y4eOHbIE KOJJICKIIUN | TIPUPOABI — HAOMI0IeHHE (PU3NIECKUX U
XUMHYECKUX SBJICHUMN, TPOCTEHIINNA
XAMHYECKHUMN YKCIIEPUMEHT.
4 Merajuisl 1 1 [ICX3 UM, YMenne HaOm01aTh 32 PU3UKO-
HEMeETaJUIbl. MUKpoJIabopaTopus, XUMUYECKUMH SIBJICHUSIMU 3aKPETUISIETCS

OTB€TaMM Ha BOIIPOCEHI, 3alI0OJITHCHUEM




TaOJINLI.

5. ITocemenue IICXDIUM, [ToBbIlIeHME MOTUBAIIMU K U3YUYEHUIO
Mmy3es , MUKpoJIabopaTopus, MPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA,
3KCKYypCHUs yueOHbIe KOJUIEKIIUA | 3aKpPEIUICHUE WHTEIJIEKTYadIbHbIX U

SKCMEPUMEHTAJIbHBIX 3HAHUN U HABBIKOB.
Pa3BuTHe TBOpUECKUX CIOCOOHOCTEM
00yJaromuXcsl.

6 IToBTOpEHME [ICXDIUM,

MIOHATHH O MUKpOJIabopaTopus, DopMUPOBAHUE MPEACTABIEHUN O

MIPOCTHIX U yueOHbIe KOJJIEKIIUA | KAYECTBEHHON CTOPOHE XUMUYECKOM

CJIOKHBIX peakiuu. OnucaHue yueHUuKaMu

BEILECTBAX. pocTeHmux GU3NIECKUX CBONCTB

Cwmecsx u 3HAKOMBIX BEILIECTB (arperaTHoe

pacTBopax COCTOSIHUE, TPO3PAYHOCTh, IIBET, 3aMax),
MPU3HAKOB XUMUYECKOHN peaKkIuu
(M3MeHeHNe OKpacKH, BIMAJCHUE OCaIKa,
BBIJICJICHHE Ta3a).

7 IToBTOpEeHue [HCX2 UM, Pacmmpenue kpyrosopa mKOJIbHUKOB:
MIOHSITUH O MHUKpOJIabopaTopus, KCIIOIb30BaHUE METOIOB TTO3HAHUS
MPOCTHIX U yueOHbIe KOJUIEKIIUA | IPUPOJIBI — HAOII0AeHUE (DU3HUECKUX U
CII0’KHBIX XUMHUYECKHX SIBIICHUH, IPOCTEUIINI
BEILECTBAX. XUMUYECKUN SKCIIEPUMEHT.

Cwmecsix u
pacTBOpax

8 HccnenoBanue [ICXD UM, Ymenue Habnroaath 3a pU3UKO-
MPUPOTHBIX MHUKpoiabopaTtopus, XUMUYECKUMH SIBJICHUSIMU 3aKPETUISIETCS
CMECEH. y4eOHbBIC KOJUIEKIIMA | OTBETAaMHU Ha BOIPOCHI, 3aMIOJITHCHHUEM
OCHOBEI Ta0IuUII.

XAMHYECKON
HKOJIOTUHU

9 Hccnenosanue [ICX3 UM, [ToBbIlIEHNE MOTHUBAIIMU K U3YUYEHUIO
MPUPOTHBIX MHUKposiabopaTopus, MPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA,
CMECEH. y4eOHbBIC KOJUICKIIUUA | 3aKPETUICHUE HHTEIIEKTYaIbHBIX U
OcHOBBI SKCIEPUMEHTAJIbHBIX 3HAHUW U HABBIKOB.
XUMHYECKON Pa3Butue TBOpUECKUX CIOCOOHOCTEM
HKOJIOTHH 00yYaroImuxcsl.

10 Xumus Ha [CXD UM,

KyXHe. MHUKpoJiabopaTopus, dopMUpOBaHUE MTPEACTABICHUH O

y4eOHbBIC KOJUICKITUN Ka4€CTBEHHOM CTOPOHE XUMHUYECKOU

peakiuu. OnucaHue yueHuKaMu
MpocTeHNX GU3NYECKUX CBONCTB
3HAKOMBIX BEILIECTB (arperaTHoe
COCTOSIHHE, PO3PAYHOCTD, I[BET, 3arax),
MPU3HAKOB XUMUYECKOHN peakuu
(M3MEHEeHME OKPACKH, BBIITAICHUE OCAIKa,
BBIJICJICHHE Ta3a).

11 Xumus Ha [ICX3 UM, Pacmmpenue kpyro3zopa mKkOJIbHUKOB:

KyXHeE. MUKpoJiabopaTopus, HCIIOJIb30BAHUE METOI0B TO3HAHUS
y4eOHbBIC KOJUICKIIUA | IPUPOJIBI — HAOMIOACHUE (PU3HUECKUX U
XUMUYECKUX SIBJICHUN, IPOCTEUIINI
XUMHUYECKUN dKCIIEPUMEHT.

12 Xumus Ha [HCX2 UM, YmMmenue HabMr0aTh 32 PU3UKO-

KyXHe€. MHUKpoJiabopaTopus, XUMUYECKUMH SIBJICHUSIMU 3aKPEIUISETCS

y4eOHbIC KOJUIEKIIUN

OTBETaMHU Ha BOIMPOCHI, 3aTIOJTHEHHEM
TaOJINII.




13 Xumus Ha [ICX3 UM, [ToBbIIEHNE MOTUBALUU K U3YYEHUIO
KyXHe€. MHUKpoJiabopaTopus, MIPEAMETOB €CTECTBEHHOHAYYHOTO LIUKJIA,
y4eOHbIe KOJJIEKIIUN | 3aKpEeTJIeHHE UHTEIEKTYalbHbIX U
SKCHEPUMEHTAIbHBIX 3HAHUN U HABBIKOB.
Pa3BuTtne TBOpUECKUX CIIOCOOHOCTEH
oOydJaronmxcs.

14 Xumus Ha [NCX2 UM,

KyXHe€. MHUKpoJiabopaTopus, ®opMUpOBaHUE MTPEACTABICHUI O

y4eOHbIE KOJJICKIIUN | KAYeCTBEHHOH CTOPOHE XUMHUYECKOM

peakuuu. OnucaHue yueHUKaMu
MPOCTEUHINX (PU3NIECKUX CBOICTB
3HAKOMBIX BEIECTB (arperaTHoe
COCTOSIHHE, MPO3PAYHOCTh, IIBET, 3amax),
MPU3HAKOB XUMUYECKOHN peakuu
(M3MEeHeHNe OKpacKu, BbINAJCHUE OCaiKa,
BBIJICJICHHE Ta3a).

15 Xumus Ha [CXD UM, Pacmmpenue kpyro3opa mKOJIbHUKOB:

KyXHe. MUKpoiabopaTopus, HCII0JIb30BAHUE METOJOB O3HAHUS
y4eOHbIE KOJUICKIIUN | TIPUPO/IBI — HAOMIOIeHHE (PU3NIECKUX U
XUMHYECKUX SBJICHUMU, TPOCTEHIITNN
XUMHYECKUH SKCIIEPUMEHT.

16 XUMHA HA IICXDIUM, YMeHnne HaOI01aTh 32 (PU3HUKO-

KyXHE. MHUKpOIadopaTopus, XUMHYECKUMH SIBJICHUSIMU 3aKpEIUISIeTCS
yueOHbIe KOJJIEKIIUA | OTBETaMU Ha BOIPOCHI, 3alI0THEHUEM
TaOJINIL.
17 XUMHA HA IICXD UM, [ToBbllIEHME MOTUBALMU K U3YUYEHUIO
KyXHE. MHUKpoJiabopaTopus, [IPEIMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA,
y4eOHbIE€ KOJJICKIIUM | 3aKpeIJIeHUe UHTEUIEKTYalbHbIX U
9KCIIEPUMEHTAJIbHBIX 3HAaHUI U HaBBIKOB.
Pa3Butue TBOpUECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi.

18 Xumust U3 [ICX3 UM,

JIOMaIIHEeN MHUKpoJ1abopaTopus, DopMHUpOBaHUE ITPEACTABICHU O

anTeuyKu yueOHbIEe KOJJIEKIIUM | KaUeCTBEHHOI CTOPOHE XUMHUYECKOI
peakuuu. Onucanyue yyeHUKaMu
MPOCTEUIINX (PU3NUECKUX CBOMCTB
3HAKOMBIX BEIIECTB (arperaTHoe
COCTOSIHUE, ITPO3PAUYHOCTh, LIBET, 3aMax),
MPU3HAKOB XUMHUYECKOI peakiuu
(M3MeHeHue OKpacKH, BBINAJAECHUE OCaIKa,
BBIJICJICHHE Ta3a).

19 Xumus u3 [ICX3 1M, Pacummpenue kpyroszopa KOJBHUKOB:
JIOMaIHEe N MHUKpOJabopaTopus, HCMOJIb30BAHUE METOAO0B MTO3HAHUS
anTeuyKu y4eOHbIEe KOJJIEKIIUN | IPUPOABI — HAOMI0/IeHHE (PU3NIECKUX U

XUMUYECKHX SIBIICHUW, TPOCTEUIINI
XUMHUYECKHN IKCIIEPUMEHT.

20 Xumus u3 [ICXDIUM, YMenne HaOm01aTh 32 (PU3UKO-
JIOMaIIHEeR MUKposadopaTopus, XUMHUYECKUMH SIBJIEHUSIMU 3aKpEIUISIETCS
anTeuyKu y4eOHbI€ KOJUIEKIIMM | OTBETaMU Ha BOIMPOCHI, 3aII0JTHEHUEM

TaOIuII.

21 XUMHUA U3 IICXDIUM, [ToBbIlIEHNE MOTUBAIIMU K U3YUYEHUIO
JIOMaIIHeR MUKpoadopaTopus, IIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA,
anTeyKu yueOHbIE KOJUIEKIUA | 3aKpPEIUICHUE WHTEIJIEKTYaJIbHbIX U

OKCIICPUMCHTAJIbHBIX 3HAHUHU U HAaBBLIKOB.
Pa3ButHe TBOpUYECKUX CIIOCOOHOCTEMH




00yJaromuxcs.

22 Xumus u3 IICXDIUM,

JIOMaIIHEN MUKpoadopaTtopus, DopMHUpOBaHUE ITPEACTABICHUM O

anTeuKu yueOHbIE KOJJIEKIIUA | KAYeCTBEHHON CTOPOHE XUMUYECKOM
peakuuu. Onucanyue yyeHUKaMu
MPOCTEUINX (HU3UIECKUX CBOMCTB
3HAKOMBIX BEILIECTB (arperaTHoe
COCTOSIHUE, TPO3PAaYHOCTh, IIBET, 3aIax),
MIPU3HAKOB XUMHUUYECKOI peakuuu
(M3MeHeHNe OKpacKu, BhIMAJCHUE OCaIKa,
BBIJICTICHHE Ta3a).

23 Xumusd u3 [ICX3 UM, Pacmmpenue kpyro3opa MIKOJIbHUKOB:
JIOMaIIHeR MUKpoadopaTopus, HCII0JIb30BAHNUE METOJI0B IMO3HAHUS
anTeuKu yueOHbIe KOJJIEKLIUA | IPUPOJIbI — HaOII0AeHHE (DPU3HUECKUX U

XUMHUYECKHX SIBJIICHUH, IPOCTEUIINI
XUMHYECKHUI SKCIIEPUMEHT.

24 Xumus u3 [CXD UM, YMenue HaOm01aTh 32 PU3UKO-
JOMaITHel MHUKpoiabopaTopus, XUMHYECKUMH SIBIICHUSMU 3aKPeIUIsieTCs
anTeuKu y4eOHbIE KOJJICKIIMH | OTBETAMHU Ha BOIPOCHI, 3aIIOJIHEHHEM

TaOJINLI.
25 XUMUs MOET U [CXD UM, [ToBbIlIEHNME MOTUBAIMU K U3YUYEHUIO
YUCTUT MHUKpoiabopaTopus, MPEeIMETOB €CTECTBEHHOHAYYHOTO [IUKJIA,
y4eOHbIE KOJUICKIIUN | 3aKpETJICHHE MHTEIUICKTYaIbHbBIX U
9KCIIEPUMEHTANbHBIX 3HAHUIN 1 HaBBIKOB.
Pa3BuTne TBOpUECKHX CIIOCOOHOCTEMH
00yyaromuxcsl.

26 XHUMHSA MOET U [ICXD UM,

YUCTUT MUKposabopaTopus, dopmMupoBaHUE NPEICTABICHUN O

yueOHbIE€ KOJUIEKIIMM | KaYECTBEHHOM CTOPOHE XMMHUUYECKOM

peakuuu. OnucaHne yYeHUKaMu
MpOCTEHIINX PU3NYECKUX CBOMCTB
3HAKOMBIX BEILECTB (arperaTHoe
COCTOSIHHE, PO3PAYHOCTD, I[BET, 3amax),
MIPU3HAKOB XUMHUUYECKOHN peakun
(M3MeHeHne OKpacKu, BbINAJICHUE OcaiKa,
BBIJICJICHHE Ta3a).

27 Xumus u [CXD UM, Pacmmpenue kpyro3opa mKOJIbHUKOB:

CTPOUTENILCTBO MUKposabopaTopus, WCII0JIB30BAHNUE METOJI0B IMO3HAHUS
y4eOHbBIC KOJUICKIIUA | IPUPOJIbI — HAOMIOACHUE PU3HUECKUX U
XUMUYECKUX SBJICHUN, IPOCTEUIINN
XUMHYECKUH IKCIIEPUMEHT.

28 Xumus u [HCX2 UM, YmMmenue HabMr0AaTh 32 PU3UKO-

CTPOUTENIBCTBO MHUKpoJiabopaTopus, XUMHYECKUMH SIBJIEHUSIMU 3aKpeIUIsieTcs
y4eOHbIE€ KOJJIEKIIUM | OTBETaMHU Ha BOIPOCHI, 3aII0JIHEHHEM
TabJIUIL.
29 Xumus u [ICXD M, [ToBbIIEHNE MOTUBALUU K U3YUYEHUIO
HCKYCCTBO MHUKpoJiabopaTopus, MIPeIMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA,
yueOHbIe KOJJIEKIIUN | 3aKpeTIeHHe UHTEIIEKTYalbHbIX U
JKCIIEPUMEHTAJIbHBIX 3HAaHUI 1 HaBBIKOB.
Pa3Butue TBOpUECKUX CIIOCOOHOCTEH
o0ydJaronmxcs.

30 Xumus u IICXDIUM,

KpacoTa MHUKpoadopaTopus, ®opMupoBaHuE NPEICTABIECHUN O

y4eOHbIE KOJUICKITUN

Ka4eCTBEHHOM CTOPOHE XUMHUYECKOU
pPCaKknu. Omucaunue YUCHUKaMU




MPOCTEUIINX (PU3NIECKUX CBOICTB
3HAKOMBIX BEILIECTB (arperaTHoe
COCTOSIHUE, TPO3PAYHOCTh, 1IBET, 3aMax),
IIPU3HAKOB XMMHUUYECKOHN peakunuu
(M3MEeHEeHNEe OKpacKH, BbINAJICHUE OCaiKa,
BBIJICJICHHE Ia3a).

31 Pabora Hag 1 [ICXDANM, Pacmmpenue kpyrozopa mKOJIbHUKOB:
MPOEKTAMHU. MHUKpoJiabopaTopus, WCIOJIb30BaHNE METOIOB MO3HAHUS
y4eOHbIC KOJUICKIIUA | TIPUPOJIBI — HAOTIOACHUE (PU3HUCCKUX U
XUMHYECKUX SIBJICHUU, MPOCTEUIINNA
XAMHYECKHUM SKCIIEPUMEHT.
32 Pabora Han 1 [ICX3 UM, YMenne HaOI01aTh 32 (PU3UKO-
IIPOEKTAMHU. MUKpOJIabopaTopus, XUMUYECKUMH SIBJICHUSIMHU 3aKPETUISICTCS
yueOHbIe KOJJIEKIIUU | OTBETaMHU Ha BOIPOCHI, 3al0JTHEHHEM
Ta0JINIL.
33 Pabora Hag 1 IICXDIUM, [ToBbllIEHHE MOTUBALMU K U3YUYEHUIO
IIPOEKTAMHU. MUKpOIadopaTopus, MIPEIMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA,
yueOHbIe KOJUIEKIIUA | 3aKpEIUICHUE WHTEIJICKTyaabHbIX U
SKCTIIEPUMEHTAIIbHBIX 3HAHUW U HABBIKOB.
Pa3BuTHe TBOpUECKHUX CLIOCOOHOCTEMH
00ydJaronmxcsi.
34 Kpyraslii cTon 1 [ICXD 1M,
(ycTHbII MUKpOIadopaTopus, DopMHUpOBaHUE IIPEACTABICHUN O
JKypHaI) 1o yueOHbIE KOJJIEKIIUA | KAYECTBEHHON CTOPOHE XUMUYECKOM
pe3ynbTaram peakiuu. Onucanue yueHuKaMu
paboThI npocTeHmux GU3NIECKUX CBONCTB
¢dakynbTaTuBa. 3HAKOMBIX BEILECTB (arperaTHoe
3awmure COCTOSTHUE, TPO3PAYHOCTh, IIBET, 3aMax),
IIPOEKTOB. MPU3HAKOB XUMUYECKOHN peaKIuu
(M3MeHeHNe OKpPaCcKH, BBIMAJCHUE OCaIKa,
BBIJICJICHHE Ta3a).
HUTOIO: 344
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