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HHOACHUTEJIbBHAA 3AIINCKA

[Mporpamma «B XuMUU BCE HHTEPECHO» ICTAU3ZHUPYET COJIEpKaHHUE Kypca BHEYPOUHOW ACSITEIHLHOCTH, JaeT MOJAPOOHOE pachpelieliecHHe 4acoB U
IIOCJIEOBATEIBLHOCTD U3YUYEHUSI TEM U Pa3JIENIOB.

JlaHHas mporpaMMa npeaHa3HadeHa Uil yJamuxcs 8 KJIaccoB, MO3BOJISET PACIIMPUTh U YTIYOUTh Y YUalIuXCs MPAaKTHIECKOe IPUMEHEHHUE TTOTy4YSHHBIX
TCOPETUYCCKUX 3HAHUHU 110 XUMUH.

ABTOpCKasi mporpaMma paccuuTaHa Ha ydamuxcs 8 kiaccoB Ha 34 y4eOHBIX yaca, OPHEHTUPOBAHA Ha YIIIyOJieHHE W pacIliMpPEHUE 3HAHUI, Ha pa3BUTHE
T0003HATENIFHOCTH M MHTEpeca K XUMHUH, Ha COBEPUICHCTBOBAHUE YMEHHH YJalIuXcsi 0OpaiaThCs ¢ BEIECTBAMHU, TPOBOIUTH XUMHUECKUI SKCIIEPUMEHT C
WCIIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB U 00OPYIOBAHMS LIEHTpa 00pa30BaHMS €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HampaBieHHOCTeH «Touku
pocTay.

[Ipu pazpaboTke MporpaMMbl aKIEHT JIealicsl Ha BOMPOCHI, KOTOPbIE B 0a30BOM Kypce XMMHUU OCHOBHOM IIKOJIbI pACCMAaTPUBAIOTCS HEAOCTATOYHO IMOJIHO
WM HE PACCMATPUBAIOTCS COBCEM. 3a/Iaud M YIPAKHEHUS MOJ00paHbl TaK, YTO 3aHATHS 1O UX OCMBICIECHUIO U PEIICHUIO TTPOXOIIT JUO0 MapallyieIbHO ¢
HN3Yy4aCMbIM Ha YpOKax MaTCepHuaioMm, 00 KakK IIOBTOPCHUE YIKC IMOJTYYCHHBIX 3HAHHUH.

B oOyuenun xumum O0bIIOE 3HAYEHHE HMEET SKCIEpPUMEHT. B mpolecce SKCIepUMEHTANbHOW paldoThl yyariuecs MPHOOPETYT OMBIT MO3HAHUS
peanbHOCTH, SBJSIOMIUNACS BAKHBIM 3TaloM (JOPMUPOBAHUS Y HUX YOSKICHHH, KOTOPBIE, B CBOIO 0YepPEe/Ih, COCTABISIOT OCHOBY HAYYHOTO MHPOBO33PEHHUSI.
Peanu3oBaTh yka3zaHHBIE €M MOMOKET OCHAILIEHUE HIKOJIBHOTO KaOWHETa XMMHH COBPEMEHHBIMHU NMpHOOpaMu U 00OpyIOBAaHUEM LIEHTpa 0Opa3oBaHUs
€CTECTBEHHO-HAyYHOW W TEXHOJIOTHMYECKOW HampaBieHHOcTel «Touku poctay. Mcnonb3oBanue obopymoBanus «Touka pocTay Mpu peanu3anuud JaHHON
MIPOrPaMMBbI TIO3BOJIUT CO3/1aTh YCIOBHUS:

* JUTsl paCIIMPEHUS COJAEPIKAHUS IKOJIBHOTO XMMHUYECKOTO 00pa3oBaHMUs;

* JUIsI TIOBBIIICHHUS TO3HABATEJIBHOM aKTUBHOCTU O0Y4YaIOUINXCS B €CTECTBEHHO-HAYYHOM 0051acTH;

* JUIS pa3BUTUSA JMYHOCTH peOEHKa B mpolecce OOydeHHs XUMHUH, €ro CIOoCOOHOCTeH, (OpPMHUpPOBAHUS M YIOBJICTBOPEHHUS COLMAIBHO 3HAYMMBIX
HMHTEPECOB U MOTPEOHOCTEI;

* JUIst pabOTHI ¢ OIapEHHBIMU MIKOJbHUKAMU, OPraHU3allii UX Pa3BUTUA B Pa3IMUHBIX 001acTAX 00pa3oBaTeIbHON, TBOPUECKON NESTENbHOCTH.

KonunuecTBeHHBIE AKCIIEPUMEHTHI MO3BOJIAT MOIy4YaTh JOCTOBEPHYIO HH(POPMAIUIO O IPOTEKAHUU TEX WM WHBIX XMMHYECKHUX MPOIECCaX, O CBOMCTBAX
BelecTB. Ha ocHOBE MOTYYeHHBIX SKCIEPUMEHTAIBHBIX JTAaHHBIX y4allHecs CMOTYT CaMOCTOSITENbHO JeNaTh BBIBOJIbI, 0000IIaTh Pe3yabTaThl, BHISBIATDH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OY/ET CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBALIUU OOYUEHUS IIKOJILHUKOB.

AKTyallbHOCTh MIPOTPaMMBbI B TOM, YTO OHa CO3JAa€T YCJIOBHS JJISl COIHAIBLHOTO, KyIbTYpPHOTO U MPO(eCCHOHATBHOIO CaMOOTpEAeTIeHHs, TBOPUECKOM
caMopeanu3ali JMYHOCTH peOEHKa, pa3BUTUS Yy OOydYaIOIIMXCS eCTEeCTBEHHO-HAYYHOUM, MaTeMaTW4ecKo, HH(POPMAIMOHHOW TPaMOTHOCTH,
(dbopMHUpOBaHHS KPUTUYECKOTO M KPEATHBHOTO MBIIUICHHS], COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYUYHOW HANpPaBIEHHOCTU. 3HAHUA W YMEHHS,
HEOOXOUMBbIE NJIsl OpraHH3allMi HMCCIEAOBATEIbCKOM NeATENbHOCTH, B OYyAyIleM CTaHyT OCHOBOW Ui OpraHU3allid Hay4dHO-UCCIIEOBATEIbCKOMN
NEeSATENbHOCTH B By3aX, KOJUIEKaX, TEXHUKyMax U T.[.

OnHuM K3 OCHOBHBIX MPUHIIMIIOB MOCTPOCHUS MPOTPAMMBI SIBJISIETCS TPUHIUI AOCTYIMHOCTU. DKCIEPUMEHTAIbHBIE TaHHbBIE, TIOJYyYEHHbIE yJaTUMUCS
MIPU BBINIOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIT YYAIIUMCSI CAMOCTOSITENIBHO JIENIATh BBIBO/IbI, BBISBISATH 3aKOHOMEPHOCTH. [101X0/1b1, 327105k EHHBIE B



coJiepKaHue MPOrpaMMbl Kypca, CO3/1al0T HE0OXOAUMBIE YCIIOBUS Ul CHCTEMHOTO YCBOCHHS YYAIIUMHCS OCHOB HAyKH, JUIsl 0OECII€YeHUs] Pa3BUBAIOIIETO
Y BOCIIUTHIBAIOIIETO BO3JIEHCTBUS O0YUYCHUS HA TUYHOCTh ydamierocs. @opmupyemMbie 3HaHUS JOJDKHBI CTaTh OCHOBOWM CHUCTEMBI YOCKICHHIA IITIKOJIBH UKa,
LIEHTPAIBHBIM SIIPOM €TI0 HAYYHOTO MUPOBO33PEHHUSI.

«Touka pocra»

[Iporpamma peanuszyercs ¢ UCIOIB30BaHIEM 000pyaoBaHus «Touka pocTay eCTeCTBEHHO HAYYHOM U TEXHOJIOTMYECKOW HAMPaBICHHOCTH.

HEJIN U 3AJAYHN

K HanpaBieHnIo epBOCTENIEHHON 3HAYMMOCTH TIPH peaji3aii 00pa3oBaTebHBIX (QYHKINN IpeaMeTa « XUMHUSD TPATUIMOHHO OTHOCAT (POPMHPOBAHUE
3HAHUHA OCHOB XMMHUYECKOW HAayKH Kak 0OJaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOW JIEATEIbHOCTH YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUpPOBOH KyJIbTYphl. 3ajada INpeAMeTa COCTOUT B (OPMUPOBAHUU CUCTEMBl XMUMMUYECKUX 3HAHUM — BaxKHEHIINX (AKTOB, MOHATHH, 3aKOHOB M
TEOPETUYECKUX IMOJI0KEHHUH, JOCTYIHBIX 0000IIEHNN MUPOBO33PEHYECKOTO XapaKTepa, si3bIka HAayKH, 3HAHUH O HAay4YHBIX METOJAaX M3Y4EHHUs BELIECTB U
XMMHMUYECKUX peakiui, a Takke B (OPMUPOBAHMU M Pa3BUTUU YMEHMH U CIIOCOOOB JIEATEIBHOCTH, CBS3AHHBIX C IUIAHMPOBAaHHEM, HAOIIOACHUEM U
MIPOBEJIEHUEM XUMUYECKOTO 3KCIIEPUMEHTA, COOTIOACHUEM MTpaBuil 0€3011aCHOTr0 0OpallleHus C BeIeCTBAMHU B IOBCETHEBHOM KU3HU.

Hapsiny ¢ aTum nenu u3ydeHus: npeaMeTa B MporpaMMe YTOUHEHBI M CKOPPEKTHUPOBAHBI ¢ YIETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOTO OOIIEro
oOpazoBanus. CerogHs B 00pa3oBaHUM 0c000 3HAYMMON MPU3HAETCS HAIIPaBJICHHOCTh OOYyYEHHS Ha pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH, POP MHUpPOBaHHE
e uHTeIsIeKTa U oluieil KyiabTypsl. OOyyeHHe YMEHUIO YUUThCS M MPOJOJDKATh CBOE 00pa3oBaHHE CaMOCTOSTENILHO CTAHOBUTCS OJIHOM M3 Ba)KHEHIINX
(GbyHKIIMNA y9eOHBIX PEIMETOB.

B cBsI3M ¢ 3TUM NpH U3y4eHUH XMMHH B OCHOBHOH ILIKOJIE JOMUHUPYIOLIEE 3HaYeHUE PUOOPENIH TaKUe LENH, Kak:

(bopMHUpOBaHHE HMHTEUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOPa30BaHUIO, COTPYIAHUYECTBY, CaMOCTOSATEIBHOMY IPHUHATHIO DEIICHUH,
CocOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

HaIpaBJICHHOCTh OOyYeHHs] Ha CHUCTEMAaTHYeCKOe NPUOOIIEHHE y4allluXcs K CaMOCTOSITEIbHOM IO3HABATEIbHON AEATENbHOCTH, HAyYHBIM METOJaM
MO03HaHUA, POPMUPYIOIIUM MOTHUBALIUIO M Pa3BUTHE CLIOCOOHOCTEH K XMMMH;

o0ecrieyeHue YCIOBUH, CHOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYaIOUMMUCS OIbITa PAa3HOOOPAa3HOM JeATeNbHOCTH, IMO3HAHMS M CaMOIO3HaHU,
KJIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), HIMEIOLINX YHUBEPCAIbHOE 3HaYeHUE /7Sl pa3IMYHbIX BUAOB AEATEIbHOCTH;

(dopmMupoBaHue yMEHHI OOBSICHITH U OLIEHUBATH SIBIICHUS OKPY)KAIOLIEr0 MUpa Ha OCHOBAHUY 3HAHUH U OIbITA, NOJYYEHHBIX [IPU U3YUYEHUH XUMHUU;

¢dopmupoBaHue y OOYYaIOIIMXCS T'YMAHUCTHMUYECKMX OTHOILEHHWM, MOHMMAHMs LIEHHOCTH XUMHMUYECKHMX 3HAaHUM 171 BBIPAOOTKH 3SKOJIOTHYECKU
11€J1eCO00pa3HOr0 MOBEICHHS B OBITY M TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3/I0POBbs U OKpYXKarolleil MPUPOIHON Cpe/ibl;

pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIUTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUEeIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGHIIs M HAIPAaBICHHOCTH JajbHeHIero o0y4eHus.



COJAEPKAHME KYPCA

PA3JIEJI 1. METO/IbI IIO3HAHUA B XUMHNU (6 HACOB)

3HAKOMCTBO C OCHOBHBIMU METOJaMHU HAyKU. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHUU. 3HAKOMCTBO ILIKOJbHUKOB C OCHOBHBIMU METOJAMM HCCIIEIOBAHUS U
000pyZOBaHHEM IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKOW HampaBiieHHocTel «Touku pocray. [IpaBmia moBexeHus: B kaOuHeTe
xuMuM. BBonHBIN HHCTpyKTax. IIpencraBienne o TOUHOCTH M3MEpPEHUI IMPPOBBIX AATYMKOB M aHAJIOTOBBIX MpuOOpoB. IlpencraBienue o remneparype
TUTaBIICHHSI, 00PaTUMOCTH IIJIABJICHHS ¥ KPUCTAIIM3AIIHH.

[IpakTueckas padorta Ne 1 «M3ydueHue cTpoeHus IIaMEeHm.

Jlaboparopusblii onbIT Ne 1 «/lo kakoil TeMiiepaTypbl MOYKHO HarpeTh BELIECTBO 7).

Jlaboparopublii onbIT Ne 2 «M3mepenne TemnepaTypbl KUIIEHUS BObI C IIOMOILBIO JaTUMKA TEMIIEPATYpbl U TEPMOMETPAY.
JIabopatopaslii onbIT Ne 3 «OnpeneneHue TeMreparypsl IUIaBICHUS U KPUCTAIUIM3ALUN METaILIay.

PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMWYECKUE TTOHSTHS (8 HACOB)

Hemuoro u3 ucropun xumnn. XuMHus BUYepa, cerojHs, 3aBTpa. IIpocTeie u crnoxHble BemecTBa. Ousnyeckne 1 XUMHYECKHE CBOMCTBA BellecTB. UncThie
BemecTBa U cMecu. OTIIMUMEe YHCTHIX BEIIECTB 0T cMecerd. CriocoObl paszienieHus: cMecei. 3aKOH COXpaHEHHUsI MacChl BEIIECTB.

[Tpaktruueckast padota Ne 2 «CriocoObI pa3aesieHust CMecei».

JlabopaTtopusbiit onbIT Ne 4 «OnpeneneHue BOAOPOBOAHON U AU CTUIUTUPOBAHHOMN BOJIBIY.

JleMoHCTpamoHHbIN skciepuMeHT Ne 1 «3akoH COXpaHEHUsI MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 YACOB)

[TonsiTie o pacTBOpax: ompeAesicHHE PacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTh, Kiaccudukauus pacTBopoB. Kpucramnoruapatsl. BeipamuBanue
KkpucTtayyioB. CriocoObl BIpaXKEHUS KOHIEHTPALMU PacTBOPOB: MAaccoBasi 10Ji paCTBOPEHHOTO BEIIECTBA, MOJIAPHAs. KOHIIEHTPAIIHSL.

[IpakTueckas paborta Ne 3 «OnpeneneHre KOHIEHTPAIUHU BEIIECTB KOJIOPUMETPUUECKUM I10 KaTHOPOBOYHOMY I'paduKy».

JIaboparopuslii onbIT Ne 5 «M3ydeHne 3aBUCMMOCTH PACTBOPHUMOCTH BEIIECTBA OT TEMIEPATYPHI».

Jlaboparopusiii onbiT Ne 6 «Halmronenue 3a pocToM KpUCTaIOB.

JlabGopaTtopHsbiii onibIT Ne 7 «IlepechlleHHbIi pacTBOPY.

JIaboparopusiii onbIT Ne 8 «OmnpeneneHue TeMieparypbl pa3iokKeHUs KPUCTAIIIOTHAPATay.

PA3IEJT 4. XUMWYECKHUE PEAKIINHU (7 HACOB)

Xumuyeckue peakuuu. lIpusHaku xumudeckux peakuuid. Kriaccuduxaruss XMMUYECKHX peakluil Mo pa3jnyHbIM MpH3HaKaM. Peaknuu coenuHEeHWHS,
pasnoKeHus, 3aMellleHrs, OOMeHa, HeUTpalnu3aluu.

JIabopatopasliii onbIT Ne 9 «Peakius coenunenus dpocdopa ¢ kucaopoaoM, okcuaa dpochopa (V) ¢ Bogoi».

JIaboparopusrit onbIiT Ne 10 «Peakuus paznoxenus rugpokcuaa meau (11)».



JIaGopatopusiii onbIT Ne 11 «Peakuus pa3ioKeHHs MaTaxuTay.

JIaGopatopuslii onbIT Ne 12 «Peakuus 3aMeIieHuss MM KeJle30M B PaCTBOPE METHOTO KyIopoca.
JIaGopatopusiii onbIT Ne 13 «Peakuus 3aMenieHust BOJOPOAa IUHKOM B PACTBOPE COJITHON KUCIOTBI».
JIaGopatopuslii onbIT Ne 14 «Peakuus 3aMerieHust BOJOpoAa KajablMeM (HaTpueM, JTUTHEM) B BOJEY.
JIaGopatopusiii onbIT Ne 15 «Peakiust oOMeHa MEX Iy KapOOHATOM KaIbIUS U COJISTHOW KUCIOTONY.
JIaGoparopublii onbIT Ne 16 «Peakiis oOMeHa MeX1y XJIOPUIOM Oapusi U CEPHOU KUCIOTOM.

JlaGoparopusbiii onbIT Ne 17 «Peakuus HeHTpamu3anum»

JleMOHCTpaIMOHHbIH SKkcriepuMeHT Ne 2 «BriienieHue 1 norIoneHNe Teria — IPU3HAK XUMUYECKON peaKiiumy.

PA3JIEJI 5. OCHOBHBIE KJIACChl HEOPTAHUYECKWX COEJJMHEHNM (5 YACOB)

Knaccudukanus Heopranndeckux coequHeHni. OKCuabpl — cocTaB, HOMEHKIIATypa, KiIacCupUKausi, XuMuueckue ceoicta. [loHstre o rugpokcugax —
KHCIIOTaxX U ocHoBaHusAX. Ha3Banusa u cocraB ocHoBanuil. 1ll€noun, ux colictBa M cnocoObl noiydeHus. HepacTBopruMble OCHOBaHHUSA, UX CBOWCTBA U
crocoObl mostyueHusi. OKcHIBI M TUIPOKCHIIBL, oOnamaromue aMm@orepHbIMU cBoiicTBamu. Kiaccuduxanuss kuciaor (B TOM 4YHCIE OpraHUYecKue u
HEOpraHU4YecKHe), UX COCTaB, HOMEHKIaTypa. O0mue XuMudeckue cBOMCTBa KUCIOT. Psii aktuBHOCTH MeTaiioB. CocTaB, HOMEHKIATypa COJeH, mpaBuia
cocTaBjeHus1 GOpPMyI cojiel. XUMHUUYECKHE CBOMCTBA COJIEH.

[Ipaktruueckas padota Ne 4 «[losyueHrne MeTHOTO KyIIOpOCay.

JlabopaTtopusbiit onibIT Ne 18 «Omnpenenenne cocraBa BO3yxXa.

JlabopaTtopusbiit onbIT Ne 19 «Onpenenennie pH pazmudHbIX cpemy.

JlabopaTtopusbiii onbIT Ne 20 «OmnpeneneHne KUCIOTHOCTH TTOYBY.

JemoucTparmonnbii skcriepuMeHT Ne 3 «OcHoBanus. TemnoBoi 3 PexT peakuu ruApOKCHIa HATPHSI C YTIICKUCIIBIM Ta30M».

PA3JIEJI 6. XUMWYECKAS CBA3b (2 HYACA)

Xumnueckas cBs3b. Bunpl xumuueckoii cBsa3u. Kpucramnmndeckoe crpoenue BemectBa. Kpucrammyeckue peméTku — aTOMHasi, HOHHAsI, MOJIEKYJIsIpHas U
UX XapaKTePUCTUKH.

JleMoHcTpalMoHHbIH skcepuMeHT Ne 4 «Temmeparypa miaBiaeHHs BEIIECTB € pa3HbIMU TUIIAMH KPUCTAJUIMYECKUX PELLIETOK»

«Touka pocTax»:

IIpaktuyeckas padora Ne 1. «M3yueHue cTpoeHus IIIAMEHN

JIaGopatopuslii onbIT Nel. «Jlo kakoi TeMiepaTypsl MOXKHO HarpeTh BEIIECTBO ?»

JIaGopatopHslii onbIT Ne2 «M3MepeHune TeMnepaTypbl KUIIEHHUS BOJIbI ¢ IOMOIIBIO JJAOOPATOPHOTr0 TEPMOMETPA U JaTYMKa TEMIEPaTyphbI»

JIaGopatopHslii onbIT Ne 3 «OnpezaeneHne BOIONPOBOAHOMN U AUCTHUIUTMPOBAHHOM BOABI»

JIaGopatopHslii onbIT Ne4 «Ompenenenue cocTaBa BO3ayXay



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTaThl

OOyuaromuiicst TOIYIUT BO3MOKHOCTD Uil (POPMHUPOBAHUS CIEAYIOIIUX THIHOCTHBIX Y Y /I:

* OIIpeIeIICHHE MOTUBALIMY U3YUEHUs yUeOHOro MaTepuana,

* OLIEHMBAHUE YCBAaUBAEMOI0 yueOHOT0 MaTepuaa, UCXOAsl U3 COLMANIBbHBIX U JIMYHOCTHBIX [IEHHOCTEH;

* IOBBIIIEHHUE CBOETO 00Pa30BaTEIbLHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHHUIO OCHOBHBIX HCTOPHUUYECKUX COOBITHUMN, CBSI3aHHBIX C PA3BUTUEM XUMUU
H 00IIEeCTBA;

* 3HaHHWE TPABIJI TIOBEJICHUS B YPE3BBIYAIHBIX CUTYaIUsX;

* OLIEHMBAHUE COL[MAIIBHON 3HAUMMOCTH NMPOo(eccuii, CBA3aHHBIX C XUMHUEH;

* BJIaJICHHE MTpaBUIaMU 0€30MacHOT0 OOpalleHusl C XUMUYECKHMHU BEIIeCTBaMU U 000pYyJIOBaHUEM, MIPOSBIEHUE KOJOTHYECKON KYJIbTYpPHI.

MeranpeamMeTHble pe3yJbTaThI

PerynsatuBHbie

OOyyaromuiics MOJIy4uT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS CIEIYIOIIUX PETYIATUBHBIX Y'Y /1:

* 1[eJIernoIaraiye, BKJIIoYasi MOCTaHOBKY HOBBIX Liesiel, mpeoOpa3oBaHue MPaKTUYECKOHM 3aJaul B NO3HABATENIBHYIO, CAMOCTOSATENbHBIN aHAINU3 YCIOBHIl
JOCTH>KEHUS LI€JIM HAa OCHOBE Y4€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

* IUTAHUPOBAHUE ITyTH TOCTUKECHUS LeIIeH;

* YCTaHABJICHUE IEJIEBBIX PUOPHUTETOB, BBIJCIICHHE aIbTEPHATUBHBIX CIIOCOO0B TOCTH)XEHUS 1IEJIH U BBIOOp Hanbosiee 3(h(peKTUBHOTO crocoba;

* YMEHHUE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIIATH UM;

* YMEHHUE NPUHUMATh PELICHUS B IPOOJIIEMHOMN CUTYallUY;

* [IOCTAaHOBKA Y4€OHBIX 3a/1a4, COCTABJICHUE IUIaHA U MOCIEI0BATEIbHOCTH IEHCTBU;

* OpraHu3anus pabo4yero MecTa Ipu BIIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3YIbTATOB 00YYEHUs, OLICHHUBAHUE YCBOCHHOIO0 MaTepHaia, OlleHKa KadecTBa U YPOBHsI MOJIyYEHHbIX 3HaHUM, KOPPEKLHUS [U1aHa U
crioco0a JieficTBUS IPU HEOOXOIUMOCTH.

Ilo3HaBaTenbHbIE

OOyuaromuiicst HOIYYUT BO3MOXKHOCTD Ul (POPMHUPOBAHHUS CIEAYIOIINX MTO3HaBaTeabHbIX Y Y /1

* [IOMCK U BBIJIeNIeHNE HH(POPMAIINH;

* aHAJIM3 YCIIOBUHN U TpeOOBaHUH 3a/1a4M, BEIOOP, COMOCTABICHHE M 000CHOBaHME crloco0a perieHus 3a1auu;

* BEI00OD Haunbosee 3 PEeKTUBHBIX CIOCOOOB peIIEHHs 3a/1a4l B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA;

* BBJIBIDKEHHE U 000CHOBaHME T'MIIOTE3bI, BBIOOP crioco0a e€ MpoBEepKH;

* CAaMOCTOSITEIBHOE CO3/IaHUE ATITOPUTMA JESITEIBHOCTH MIPU PELICHUH MPOOIJIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;



* YMEHUS XapaKTepHU30BaTh BEILIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* OIMTMCBHIBAHHUE CBOMCTB: TBEPIBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJICIICHUE UX CYIIECTBEHHBIX MPU3HAKOB;

* M300paKEeHUE COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYT M CYIIHOCTH XHMHUYECKUX PEAKIUH C TMOMOIIBK) XUMHUYECKHX
YPaBHEHUH;

* IpOBe/ICHNE HAOJIOICHUM, ONMCAHNE MPU3HAKOB M YCIOBUM TEUCHUS] XMMHUYECKUX PEAKIIMM, BHIMOJHEHNE XUMUUYECKOTO IKCIEPUMEHTA, BHIBOJbBI HA
OCHOBE aHAJIN3a HAOJIOICHUH 3a DKCIICPUMEHTOM, PEIICHUE 3a/1a4, TIOTYUCHHE XUMHUIEeCKOH HH(OPMAITUU U3 PA3IMYHBIX HCTOYHUKOB;

* YMEHUE OPraHU30BbIBATH UCCIIEIOBAHUE C LEIBIO IPOBEPKU TUIIOTE3;

* YMEHHUE JIeIaTh YMO3aKII0UeHUs (MHIyKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBI,

* yMEHUE 00OBEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBAX M XUMHUECKHUX MPOIEccaxX, KpUTUUECKH OTHOCUTHCS K MCEBAOHAYYHON MH(POpMAIUH .

KoMMYHHKATHBHEIC

OOyyaromuiics MOJIy4uT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIEIYIOINX KOMMYHUKATUBHBIX Y'Y /I:

* [IOJIHOE ¥ TOYHOE BBIPAXKEHNE CBOMX MBICJIEH B COOTBETCTBUH C 33JjauaMi M YCIIOBUSIMH KOMMYHHUKAIIUH;

* aJIeKBaTHOE HCIIOJIb30BAHHWE PEUYEBBIX CPEACTB Ui y4acTHUsl B JUCKYCCMM M apryMEHTAallMM CBOEH MO3WLMHU, YMEHHE MpPEJICTaBIsATh KOHKpPETHOE
COJIepKaHUE C COOOLICHMEM €ro B NMUCbMEHHOM M YCTHOH (hopMe, OIpelesieHHe CIOCOOO0B B3aMMOJEHCTBHS, COTPYAHHYECTBO B IOHUCKE U cOope
uHpopmanuy;

* OompeJenieHrne crnoco0oB B3aUMOJIEHCTBUSA, COTPYIHUYECTBO B TMOUCKE M cOope MHpOpMAIUM, ydacTHe B AMAJore, MJIaHHMpOBaHHE OOLIMX CHOCOOOB
paloTBhI, IPOSIBICHNE YBAXKUTEIBHOTO OTHOILIEHUS K IPYTUM yJalIUMCS;

* OIIMCAHUE COJEPKAHMsI BBITIOIHAEMBIX JI€HCTBUI C LIENbI0O OPUEHTUPOBKH B IPEIMETHONPAKTHUECKON AEATEIbHOCTH;

* YMEHUS YUUTHIBATh Pa3HbIC MHEHUS U CTPEMHUTHCS K KOOPAMHALMN PA3IMYHBIX MO3ULMH B COTPYIHUYECTBE;

* (hopMyaupoBaTh COOCTBEHHOE MHEHHE M MO3ULUIO, apryMEHTHPOBaTb U KOOPAMHHMPOBATH €€ C MO3MLMAMHU MAPTHEPOB B COTPYAHUYECTBE INPHU
BBIPAOOTKE OOILEro pereHust B COBMECTHOM 1EATEIbHOCTH;

* OCYILECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHNYECTBE HEOOXOIUMYIO B3aMOIIOMOIILb;

* [UTAHUPOBATh 001IME CIIOCOOBI PabOThI; OCYILECTBISITh KOHTPOJIb, KOPPEKIUIO, OLIEHKY JeHCTBUI apTHEPA, yMETh YOEkKAaTh;

* YICIIOJIb30BaTh a/I€KBATHBIE SI3BIKOBBIE CPE/ICTBA JJIs1 OTOOPAKEHUSI CBOMX UYBCTB, MBIC/IEH, MOTUBOB M NOTPEOHOCTEH; 0TOOpaxars B peud (OMHUCaHHE,
00BsICHEHHUE) COJIepKAHNE COBEPLIAEMbIX JAEHCTBHM, Kak B (hopMe IPOMKON COLMAIM3UPOBAHHOM peun, Tak U B opMe BHYTpPEHHEH peuu;

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHIMIO, UCIOJb3Yys CPEACTBA YCTHOM M NMCbMEHHOW KOMMYHMKALIMU IpPU paboTe ¢ TEeKCTaMU ydeOHHKa U
JIONIOJIHUTEIBHON JUTEpaTypOl, CHPaBOYHBIMU TaOJIMIIaMHU, MPOSBIATE FOTOBHOCTh K YBAXKEHHIO MHOW TOUKM 3PEHHUS HPU OOCYXKIAEHUH DPE3YyIbTaTOB
BBITIOJTHEHHON PaOOTHI.

IIpeameTHbIe pe3yabTaThI

OOyuaromuiicss Hay4uTCs:

* IPUMEHATh OCHOBHBIE METO/IbI O3HAHMS: HAOIIOCHNE, U3MEPEHHE, SKCTIEPUMEHT;

* OIMCBHIBATh CBOMCTBA TBEPABIX, KUAKHX, Fa3000pa3HbIX BELIECTB, BHIJCISASA UX CYIIECTBEHHbBIE IPU3HAKH;

* PacKpBIBATh CMBICI 3aKOHA COXPAaHEHHs MAaCChl BEIIECTB, aTOMHO-MOJIEKYIISIPHON T€OpUH;



® pa3in4aTb XUMHUYCCKHUEC U (I)I/I3I/I‘-IGCKI/IG SABJICHUS, HA3bIBATb MPHU3HAKH U YCIIOBUA ITPOTCKAHUA XUMHUYCCKUX peaxunﬁ;

* coOroaTh npaBmiia 6€30nacHoi paboThI IPH MPOBEACHUH OTIBITOB;

* [10J1b30BaTHCSI JAOOPATOPHBIM 00OPYIOBAHUEM U NTOCYIOM;

* [10JTy4aTh, COOMpPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

® XapaKTCpUu30BaThb (1)I/I3I/I'-IGCKI/IC M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX COGI[HHCHHﬁ, MMPOBOAWTL OIIBITHI, IMOATBCPIKAAIOIINC
XUMHYECKHE CBOMCTBA HN3YYCHHBIX KJIACCOB HCOPraHMYCCKHX BCIUICCTB,

* pacKpbIBaThb CMBICI HOHSTUS «PACTBOP», BBIUUCISITH MAaCCOBYIO JOJIK PAacTBOPEHHOTO BEIIECTBA B PAacTBOPE, TOTOBUTH PACTBOPHI C OINpPENEIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA;

¢ XapaKTCpHU30BaTh 3aBUCUMOCTH q)HSI/I‘{eCKI/IX CBOIICTB BEIICCTB OT THIIA KpI/ICTaJIJIPIqGCKOfI pGHIéTKI/I, ONpCACIATE BUJ XAMHYECKON CBS3H B
HCOPraHNM4YCCKUX COCANHCHUAX,

® MPOBOAWTE ONIBITHI IO MOJTYUYCHUIO N U3YYCHHUIO XUMHWYCCKUX CBOICTB Pa3JIMYHBIX BCUICCTB;

* IPaMOTHO 00paIaThCcs ¢ BEIIECTBAMU B [TOBCETHEBHOM JKHU3HH.

Obyyarowuiics NOIYUUM 803MOACHOCHb HAYYUMbCA.!

® BbIJIBUTaTb U IMPOBEPATH IKCICPHUMCHTAJIBHO THIIOTE3bl O XUMHUUYCCKUX CBOIICTBax BCIICCTB Ha OCHOBE HMX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH
BCTYIIaTh B XUMHUYECKHE PEAKIINH, O XapaKTepe U MPOJYKTAX Pa3INUYHbIX XUMUYECKUX PEAKIU;

® XapaKTepu3oBaTh BEIIECCTBA 110 COCTABYy, CTPOCHHIO U CBOI\/’ICTBaM, YCTaHaBJIWBAThb MPUYUHHO-CJICACTBCHHBIC CBA3H MCKIY JaHHBIMU XapaKTCPUCTUKAMU
BEIIECTBA;

* HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS AJIS 3KOJIOTUYECKH I'PaMOTHOIO IIOBEJIEHUS B OKpYXaroleil cpere;

* UCIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIETEHIMHM IPU BBINOJHEHUHU MPOEKTOB M PELIEHUH Yy4eOHO-UCCIEI0BATENbCKUX 3a/1a4 MO M3YYEHUIO
CBOMCTB, CITOCOOOB NOJIY4YEHUS U paclio3HaBaHUs BEILECTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX U XMMHUYECKUX IPOIeccax;

* 0CO3HaBaTh 3HAYCHHE TEOPETUUECKUX 3HAHUH 110 XMMHHU U1 IPAKTUYECKOH EATEIbHOCTH YEJIOBEKa;

* CO3/1aBaTh MOJIEIIN U CXEMBI 11 PelIeHUs y4eOHBIX U O3HABATEIbHbIX 33/1ay;

IIOHUMAaTh HEOOXOAUMOCTb COOIIOICHUS TPEANMCAHU, TPEeUIaraéMbIX B MUHCTPYKIUAX 110 HCIIOJIb30BaHUIO JIEKApCTB, CPEJICTB OBITOBON XUMHHU U JIp.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumenoBanue | Koamuectn OcHOBHOE coJiep:KaHue I[InanupyemMsble pe3yJbTaThl DJIeKTpOoHHbIE (HU(PPOBBIE)
n/n ypOKa 0 YacosB o0pa3oBaTe/bHbIE PeCypChl
1 | Meroabt 6 Onpenenstp BO3MOXHOCTh | MarepuaibHO-TeXHHYECKAs
MO3HAHUS B NPOBE/ICHUS PpEaKkIUii M MpoIeccoB, | 0as3a neHTpa «Touka poctay.
XUMHAH TpeOYIOMNX HArPEBAHUSI. DIIeKTPOHHBIE TIPE3EHTAIUH.
Ymenue BbiOMpare npubopsl s | Caiit OUIINM.  OTKpbITHIM
IPOBEJCHUS M3MepeHuil, TpeOyromux | 0aHK 3a/laHAN JUTS
TOYHOCTH TIOKa3aHU. (dbopMupOBaHHS
3HaTh TPOIECCH], MPOTEKAOIINE TPH | €CTECTBEHHO-HAYYHOU
TUTaBJICHUN BEIIECTB " WX | TPaMOTHOCTH.
KPHUCTAJLTH3AIHH. https:/fipi.ru/otkrytyy-bank-
Ymenne pabortath ¢ obopynoBanuem | zadaniy-dlya-otsenki-
IICHTpa 0O0Opa3oBaHHs €CTECTBCHHO- | Yestestvennonauchnoy-
HAyYHOU " TEXHOJIOTHYECKO# | gramotnosti
HamnpaBjieHHOCTeW « Touku pocTay. Caiit Enunpas xoJuiekIus
YMenne MOJIb30BaThCS | MUQPPOBHIX 00pPA30BATEIBHBIX
HarpeBaTeIbHBIMH TPHOOPAMH. peCypcoB. http://school-
[InanupoBath u ocymectBiare Ha | collection.edu.ru/catalog
MIPaKTHKE xumuueckue | Cailt dDenepanbHbId LEHTP
JKCIIEPUMEHTHI, MPOBOAUTH | UH(GOPMALIMOHHO-
HAOMIOeHNs, JeNaTh BBIBOABI 10 | 00pa30BaTeIbHBIX PECYPCOB.
pe3yibTaTam SKCIEepUMEHTA. http://fcior.edu.ru/
CnenoBarh mpaBwiaM 0e30mMacHOM
paboTel B jabopaTopuud  TNpHU
UCIIOJIb30BAHUU XUMHUYECKON TOCY/IbI
U 000pyAOBaHMS, a TaKXKe MpaBUIIaM
oOpallleHus ¢ TOPIOUYMMU BEIIeCTBAMH
B OBITY
2 | IlepBoHavanbHbIC 8 YMeTp OTNIMYaTh BOJOMPOBOJHYIO | MaTepuanbHO-TeXHHUYECKAas
XUMHYECKUE BOJY OT AMCTUJUIMPOBAHHOM, 3HATh, | Oaza neHtpa «Touka pocTay.



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

TOHSATHS noyemy TSt MPOBEJCHUS | DJICKTPOHHBIC PE3CHTAIHH.
JKCIIEPUMEHTOB ucnoae3ytor | Caiit  OUIINU.  OTKpbITHIH
JTUCTUUTUPOBAHHYIO BOJY. OaHK 3aJaHuN IE
Ymeth OTJINYATh ¢usnveckue | GopMHpOBaHUS
HPOLIECCHI OT XUMHUUECKHUX PE aKI[HH. €CTECTBEHHO-HAYYHO
3HaTh, YTO NPHU MPOTEKAHUU PEAKIUH | TPAMOTHOCTH.
MOJIEKYJIbl BEIIEeCTB paspyiratorcs, a | https:/fipi.ru/otkrytyy-bank-
aTOMbI coxpaHstoTcs (s BemecTB ¢ | zadaniy-dlya-otsenki-
MOJICKYJISIPHBIM CTPOCHHEM ). yestestvennonauchnoy-
3HaTh POPMYITMPOBKY 3aKOHA U yMETh | gramotnosti
NPUMEHATh ero Ha mnpaktuke, npu | Caidt Engunas —koyuiekuus
peILICHUU pacUETHBIX 33/1a4. (POBBIX 0Opa30BaATEIHHBIX
YMmenne pabotaTh ¢ 000pYJOBAHHUEM | PECYPCOB. http://school-
IeHTpa oOpa3oBaHusi ecrtecTBeHHO- | collection.edu.ru/catalog
Hay4HOU 51 TexHosiorndeckoil | Cat @PenepanbHbId LEHTP
HarnpaBjieHHOCTel « Touku pocTay. nH(pOpMaITMOHHO-
[lnaHupoBaTh M OCYIIECTBIISATH Ha | 00pPa30BaTEIBHBIX PECYPCOB.
NPaKTHUKe xumudeckue | http://fcior.edu.ru/
IKCTIEPUMEHTHI, IPOBOTUTH
HAOJIONEHMsI, JIeNlaTh  BBIBOJBI 1O
pe3yibTaTaM SKCIEpPUMEHTA.
CnenoBaTh mpaBwiaM  0Oe30MacHOMU
paboTel B jabopaTopuud  TNpH
UCTIOJIb30BAHUU XMUMHUYECKON IMOCYIIBI
U 00OpyJIOBaHUs, a TAKXKE IMpPaBHIIAM
oOpaleHus ¢ TOPIOYNMH BEIIECTBAMHU
B OBITY

PactBopsI HNmers mpencraBieHue o pas3HOi | MaTepuaibHO-TEXHUUYECKAs

3aBUCUMOCTHU pPacTBOPUMOCTH
BEILECTB OT TEMIIEPATYPBI.

YMerb  uCHONB30BaTh  IUQPOBOM
MHUKPOCKON Ul U3y4eHHUS (HOPMBI
KpPHUCTAJUIOB.

6a3a nenrpa «Touka pocray.
DJeKTPOHHBIE IPE3CHTAIINH.
Caiit  O®OUIIN. OTKpeITHII
0aHK 3aJaHuN TUTS
dbopmupoBaHus
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HNmers mpencraBieHue O pasiau4yHOU
HACBHIIIEHHOCTH pacTBopa
pacTBOPSIEMbIM BELIECTBOM.

YMeTb ompenenirth KOHIEHTPALUIO
pacTBOpa, UCTIOJIB3YS HHCTPYKIIHIO.
3HaTh CIIOCOOHOCTh
KPHCTAJUIOTHIPATOB Pa3pylIaThCs MpU
HarpeBaHUU.

Ymenue paborath ¢ 00OpyrOBaHUEM
LEeHTpa 00pa30BaHUsl E€CTECTBEHHO-
Hay4HOU 51 TEXHOJIOTUYECKON
HanpasieHHocTel «Touku pocray.
[lnaHMpoBaTh ™ OCYIIECTBJIATH Ha
NPaKTHUKE XUMHAYECKHE
9KCTIEPUMEHTHI, IPOBOTUTH
HAOJIIOJICHUS, JIeJIaTh BBIBOJBLI IO
pe3yabTaTaM 3KCIIepUMEHTA.
CrnenoBaTh mpaBujiaM  0€30IacHOM
pabotel B JabopaTopum  TpH
UCIOJIb30BAHUN XUMUYECKOH MOCYybl
U 00OpyIOBaHUs, a TaKXe IpaBUIIaM
oOpaleHusl ¢ TOPIOYMMH BEIIECTBAMHU
B OBITY

€CTECTBEHHO-HAyYHOH
rpaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr  EnmmHas KoJUIEKIUA

i poBbIX 00pa30BaTEIBHBIX
peCypcCoB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHbIl LIEHTP

MH(OPMALMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/

XUMHYECKHE
peakuu

Hcnonb3oBath XUMUYECKYIO
CHUMBOJIMKY JJIs1 COCTaBJIEHUSI (OpMyII
BEIIIECTB, MOJICKYJSIPHBIX ypaBHEHHUH
XUMUYECKHUX peaKIuil.

[lonuMaTe  cymiHOCTH  Tpoliecca
HeUTpanu3aum 1 MpUMEHSTh MpoLecce
HeUTpanu3aum Ha MpaKTHKe.

YMmenue pabotaTh ¢ 000pyJOBaHHEM
IeHTpa 00pa3oBaHUs E€CTECTBEHHO-
Hay4YHOU U TEXHOJIOTUYECKOU

MartepuabHO-TeXHUYECKas
0aza nenTpa «Touka pocray.
DNEKTPOHHBIC MPE3CHTAIINH.
Caiir  OUIIM. OTKpBITHIH
0aHK 3aJaHuH TS
dbopmupoBaHus
€CTECTBEHHO-HAYyYHOHI
IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
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HarpaBJeHHOCTeN «Touku pocray.
[InanupoBaTh H OCYIIECTBJIATH Ha
NPaKTUKE XUMUYECKHE
IKCTIEPUMEHTHI, IPOBOJIUTH
HaOMIOAEHUSA, J€JaTh BBIBOJLI IO
pe3yabpTaTaM 3KCIIEPHMEHTA.
CrnemoBarh mpaBWiIaM 0e30TMacHOMN
pabotel B jalopaTopuu  IpU
UCTIOJIb30BAHUN XUMHUYECKOH TMOCY/IbI
U 00OpyJIOBaHUs, a TAKKe IMpaBHIIaM
oOpalieHus ¢ TOPIOYMMH BEIIeCTBaMU
B OBITY

yestestvennonauchnoy-
gramotnosti

Caiitr  EnmHas KoJUIeKIUA

U(POBBIX 00pa30BATEIBHBIX
pECypCoB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHbIi LIEHTP

MH(OPMALMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/

OcHOBHEBIE
KJ1aCCHI
HeOpFaHI/I‘—IeCKI/IX
COCTMHEHN N

Knaccudumuponats M3yJaeMbIe
BEIIECTBA I10 COCTaBYy U CBOICTBaM.
3HaTh OOBEMHYIO JIOJIO COCTAaBHBIX
yacTeu BO3Iyxa.

YMeTp  OpoBOAUTH  MPOCTEUILIHE
CUHTE3bl HEOPraHWYECKUX BEIIECTB C
HCIIOJIb30BAaHUEM UHCTPYKIIUH.

YmMmerts onpeaensats pH pacTBopoB.
[TpuMeHsITh YMEHHS O OIpeNeICHHUIO
pH B mpakTuueckoi neaTeIbHOCTH.
YMeTb  omnpeaensiTh  KUCIOTHOCTh
MOYB.

[IporHo3upoBaTh CBOHCTBA BEIIECTB
HA OCHOBE OOIIHUX XUMHUYECKUX
CBOMCTB HW3YyYEHHBIX KIIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCS.
Ymenue pabotaTh ¢ 000pyJOBaHHEM
IeHTpa 00pa3oBaHUsl ECTECTBEHHO-
Hay4YHOU 5 TEXHOJIOTUYECKOU
HarpaBiieHHOCTeN « Touku poctay.
[InanupoBaTh M OCYIIECTBIATH Ha

MarepuaibHO-TEXHUYECKAs
6a3a nentpa «Touka pocray.
DJIEKTPOHHBIE TIPE3CHTALUH.
Caiit  ®OUIIN. OTKpBITHII
0OaHK 3aJaHuN TUTS
dhopmMupoBaHUs
€CTECTBEHHO-HAY4YHOM
IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Enmunag koimiexuus
u(ppoBbIX 0Opa30BaTEIbLHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiit @enepanbHbIi LIEHTP
MH(POPMALMOHHO-
00pa3oBaTENbHBIX PECYPCOB.
http://fcior.edu.ru/
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MIPAKTHKE XUMUYECKHE

IKCTIEPUMEHTHI, MIPOBOJNTH
HAOJIIONEHUS, [elIaTh BBIBOILI IIO
pe3ysibTaTaM 3KCIEPUMEHTA.
CrnemoBarh TmpaBWiIaM 0e30TMacHOMN
pabotel B jalopaTopuu  IpHU
UCTIOJIb30BAHUU XMUMHUYECKOH IOCYIBI
U 000pYyAOBaHMS, a TaKXKe MpaBUIIaM
oOpalieHus ¢ TOPIOYMMH BEIIeCTBaMHU
B OBITY

6 | Xumunueckas 2 Onpenensitb BUJ XUMUYECKON CBSI3U B | MaTepuanbHO-TEXHUYECKAs

CBSI3b COEJIMHEHUH. 0a3a uenrtpa «Touka pocray.

[Toka3aTh 3aBHCHMOCTD (DU3UYECKUX | DIEKTPOHHBIE MPE3CHTAINH.
CBONCTB BEILIECTB OT tuna | Caiir  OUIINU. OTKpbITHIHA
XUMHUYECKOH CBSI3H. 0OaHK 3aJaHnui IS
Ymenue paborath ¢ obOopynoBaHueM | (pOpMUPOBAHUSA
HeHTpa 00pa30BaHUsl E€CTECTBEHHO- | €CTECTBEHHO-HAyYHOU
Hay4YHOU u TEXHOJIOTUYECKON | TPAMOTHOCTH.
HanpasienHocteil «Toduku pocrtay. https://fipi.ru/otkrytyy-bank-
[IranupoBaTh H OCymIeCTBIATH, Ha | zadaniy-dlya-otsenki-
MIPAKTHKE xuMudeckue | yestestvennonauchnoy-
3KCIIEPUMEHTHI, pOBOIUTH | gramotnosti
HaOmoneHus, Aenath BbiBoAbI 10 | Cailt  EnuHas — Kosuiekuus
pe3yapTaTaM 3KCIIEpUMEHTA. M(ppOBBIX 00pa30BaTEIBHBIX
CnenoBarh mpaBwiiaM 0e30MacHOM | pecypcoB. http://school-
pabotel B Jyaboparopuu  mpu | collection.edu.ru/catalog
UCIOJIb30BaHMU XuMmudeckor mocynsl | Caiit denepanbHbId  LEHTP
U 000pyAOBaHUS, a TaKKe MpaBuiaM | UH(POpPMAIIMOHHO-
oOpaleHHst ¢ TOPIOYMMHU BEIIEeCTBaMH | 00pa30BaTENIbHBIX PECYPCOB.
B OBITY http://fcior.edu.ru/
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[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISA YYEHUKA

Xumus. 8 kinacc/Kysnenosa H.E., Turosa .M., I'apa H.H., O01miecTBo ¢ orpaHrnueHHOM
oTBeTCTBeHHOCTHIO «M3natensckuii nentp BEHTAHA-I'PA®y; AxiionepHoe 001iecTBo
«M3parenscTBO IIpocBemenuey.

METOANYECKHUE MATEPUAJIBI AJISA YUUTEJIS

becrranos IlaBen MBanoswu, [opodeeB Muxamn BukropoBuu. Metoaudeckoe mocodue «Peamuzanus

00pa3oBaTeNIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKON HANpaBJIEHHOCTEH M0 XUMHUU C
HCI0JIb30BaHNEM 00opyioBaHus IieHTpa «Touka pocTan».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.

10.

11.

12.

13.

14.

15.

Bacunses B.I1.,, Mopozosa P.I1., Kouepruna JI. A. IlpakTukyM 1o aHaqUTHYECKOM XuUMHHU: Y4eO.
noco6ue a7 By30B. — M.: Xumus, 2000. — 328 c.

I'pocce D., BaiicmanTens X. Xumus i 10003HaTeIbHBIX. OCHOBBI XUMHH U 3aHUMACIILHBIC OTTBITHI.
I'IP. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.

Hepnronbi B. ®@. Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kunun . M. O6mas xumus. IIpaktukym L-mukpo. PykoBoxactBo mist cryneHtoB. — M.: MIMY,
2006. — 322c.

Hcnonws3oBanne mudpoBsix gabopaTopuii mpu oOy4eHHH XUMUHU B cpenHei mkoie/becnamos I1. WM.
Hopodees M.B., Xumna .M., 3umuna A.U., Opxekosckuii [1.A. — M.: BUHOM. JlaGoparopus
3HaHuy, 2014. — 229 c.

Kpucrannel. Kpucrammoruaparel: MeTtoauueckne yka3aHuss K JabopaTopHbIM —paboram. 6.
Mudraxosa H. I1I., [Terpora T. H., Paxmarynnuna U. ®. — Kazans: Kazasn. roc. rexsos. yH-T., 2006.
— 24 c.

Jleencon M.A. 100 BOmpocoB M OTBETOB MO XUMHUH: MaTepuayibl JUIsl IIKOJIBHBIX pedeparos,
(haKkyIbTaTUBHBIX 3aHATHH M CceMUHapoB: YdeOHoe mocoome. — M.: «M3marenbctBo ACT»:
«M3narenbcTBO AcTpenby, 2002. — 347 c.

Jleencon U. A. Xumuueckue peaknuu: TerutoBoit 3¢dpdext, paBHOBecue, ckopoctb. — M.: 8. OO0
«3narenbctBO Actpens, 2002. — 192 c.

JIypse 1O. FO. CnpaBounuk no aHanuruyeckoi xumun. — M.: Xumus, 1971. — C. 71—89.
Hazaposa T.C., I'pabeukunii A.A., JlaBpoBa B. H. Xwumuueckuii skcrnepumMeHT B mIkosie. — M.:
[Ipoceenienue, 1987. —240 c.

Heoprannueckas xumusi: B 3 1./ Ilox pen. FO. [I. Tpersskosa. T. 1: ®u3nko-XUMHUECKHUE OCHOBBI
HEOPraHWYeCKOM XuMHM: YueOHMK Juig cTyd. Bblcil.  yueO. 3aBemenHuit/M. E. Tamm, IO.
J. TpetbsxoB. — M.: U3natensckuii neHTp «Akagemus», 2004. —240 c.

[TerpsinoB M. B. Camoe HeoObIKHOBEHHOE BeliecTBO B Mupe. — M.: [lenaroruka, 1976. — 96 c.
Crpenbauxosa JI. H. 13 dero Bcé caenano? Pacckassl o Bemectse. — M.: Sy3a-mpecc. 2011. — 208
c.

CycnennukoBa B.M, Kucenesa E. K. PykoBo1cTBO 110 TPUTrOTOBIEHHIO TATPOBAHHBIX PACTBOPOB. —
JL.: Xumus, 1967. — 139 c.

@apaneit M. Uctopus ceeun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxunosa. — M.: Hayka. I'maBHas
penakuus Gu3nKo-MaTemMaTuueckoi nureparypsl, 1980. — 128 c., un. — (bubnuoteuka «KBaHT»)



16.

17.

18.

19.

20.

21.

22.

23.

Xomuenko I'. II., CeBacthsnoBa K. U. OkuciutenbHO-BOCCTAaHOBUTENbHBIE peakiuu. — 16. M.:
IIpocsemienne, 1989. — 141 c.

Ounuknonenuss st gered. T. 17. Xumusa / T'maB. pen.B. A. Bomoawn, Bex. Hayd. pem. 17.
H. Jleencon. — M.: Aanta +, 2003. — 640 c.

Optumo JI. Bopna: kHura o caMoMm BaKHOM BemecTBe B mupe: mep. ¢ ¢un. —M.: 18. Kommacl'ng,
2019. — 153 c.

UYeprrxos M.H., XKyxos II. H. Xumudeckuil 3KCIEPUMEHT C MaJbIMU KOJMYECTBAMHU PEAKTUBOB. M.:
[Ipocsemenue, 1989. — 191 c.

Caiit MI'V. [IporpammMa kypca Xxumuu A ydauuxcs 8—9 kiiaccoB 00111e00pa3oBaTeIbHOM MIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UIIN. OTkpbITEIA OaHK 3a7aHui A7 (OpMUPOBAHMS €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit  Engunas  kosutekimsi  HUQPOBBIX  00pa30BaTENbHBIX  PECYPCOB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHbIi IEHTP UHPOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. http:/fcior.edu.ru/

MATEPHUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITPOLECCA

YYEBHOE OBOPYJ1IOBAHHUE

CrpaBounblie Tabnuiel, [lepuoanueckas cucrema xumuueckux snemeHtoB J[.M. MenneneeBa, Tabnuua

PacTBOPUMOCTH, AJIEKTPOXUMHUYECKUI psJl HANPSHKEHU METayuIoB, MOJENIN KPUCTAIMUYECKUX PEHIETOK,
MOJIENT! aTOMOB.

OBOPYJIOBAHHME JIJII MPOBEJEHUSI JIABOPATOPHBIX, IPAKTHUYECKHUX PABOT,
JNTEMOHCTPALINN

OBOPYJIOBAHUE LHEHTPA "TOYKA POCTA"™:
- IaTYMK TeMIIepaTypbl (TEPMOIAPHBIA);

- CIIMPTOBKaA,

- JaTYUK TCMIICPATYypPhbI HHaTHHOBBIfI;

- TEPMOMETD;

- JJICKTPpHUYCCKAs IIJIMTKA,

- IaT4YMK JIEKTPOIPOBOJHOCTH;
- IUQPOBOI MUKPOCKOTT,

- HpI/I60p JJIA OIIBITOB C SJICKTPUYCCKUM TOKOM;

- BEChI 2JICKTPOHHBIC;
- HpI/I60p AJIg OIIPEACIICHUA COCTaBa BO3AyXa,

- IJaTYMK ONTUYECKON IIIIOTHOCTH;
- natuuk pH;

- 103aTop 00bEMa )KUIKOCTH;

- OrOpeTKa;

- JaT4YUK AAaBJICHUA,

- MarHuTHas MCIIaJIKa.

HITatuBbl 1aGOpaTOPHBIE, IITATUBBI AJIS MPOOHPOK, MPOOUPKHU, TPOOHPKOAEPKATENN, MEPHbIE


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

WIMHPBI, XAMUYECKUE CTaKaHbI, KOJIOBI, BECHI TaOOpAaTOPHBIE C Pa3HOBECAMH, BOPOHKH, CTEKIISTHHBIE
NaJI0YKH, GHIBTPOBANIbHAS OyMara, CIMYKH, KOMIUIEKTHI PEaKTUBOB, HA0OPHI HHIUKATOPOB.
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