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[IporpaMma 1o BHEypOYHOHU AESATENFHOCTHU 110 XMMHUH Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHMs COCTaBlIeHa Ha OCHOBE TpeOoBaHMIl K pe3yIbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O O0LIEro 00pa3oBaHMs, PEACTaBICHHBIX B DeiepalbHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OC-
HOBHOTO 00111eT0 00pa3oBanus, a Takxke [IpuMepHoil mporpaMmbl BOCITUTAHUS.

IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma «B XUMuU BCe HHTEPECHOY» JCTAIM3UPYET COAECPIKaHUE Kypca BHEYPOUHOU JeSITeIbHOCTH, AaeT NOJPOOHOE paclpeie]IeHue YacoB U MOCIeI0BaTEb-
HOCTb U3Y4YECHUS TEM U PA3LICIIOB.

JlanHas mporpaMmma rpegHa3zHaueHa i yJaluxcs 8 KJIaccoB, MO3BOJISET PACIIMPUTD U YIIYOUTh y yYaIlIUXCs MPAKTUYECKOE MPUMEHEHHUE MOyYSHHbBIX TEOPETH-
YECKUX 3HAHUU 110 XUMUH.

ABTOpCKas mporpamMma paccurTaHa Ha yJamuxcs 8 kimaccoB Ha 34 yuyeOHbBIX yaca, OpHEHTHPOBAHA Ha YIITyOJICHHE U pacIIMpEHUE 3HAHUI, Ha pa3BUTHUE JIF0003HA-
TENBHOCTH U UHTEpECA K XMMUH, Ha COBEPILIEHCTBOBAaHUE YMEHUH yUalluxcsi o0OpalaThCs C BEIIECTBAMHU, IPOBOJAUTD XMMUUECKHUN SKCIIEPUMEHT € UCII0JIb30BaHUEM
COBPEMEHHBIX MPUOOPOB 1 000PYIOBaHMUS LIEHTPa 00pPa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOI HampaBIeHHOCTEH « TOukn pocTay.

[Ipu pa3paboTke mporpamMmbl aKIEHT JIeNIaics Ha BOIPOCHI, KOTOpPbIE B 6a30BOM Kypce XMMHUHU OCHOBHOM IIIKOJIBI pAaCCMAaTPUBAIOTCSA HEAOCTATOUHO TOJIHO WU HE
paccMaTpUBaIOTCS COBCEM. 3a7jaudl U YNPaKHEHHUS NMOJ00paHbl TaK, YTO 3aHATHUS 110 UX OCMBICICHUIO U PEUICHUIO TMPOXOIAT JTUOO0 MapauiebHO ¢ U3y4aeMbIM Ha
ypOKax MaTepuasoM, MO0 KaK IMOBTOPEHUE YXKE MMOJTyUYCHHBIX 3HAHUH.

B 00yuennn xumun 60JIbIIOE 3HAYEHHUE UMEET SKCIIEPUMEHT. B mporiecce skcriepuMeHTalbHONW paboThl yyamuecs: puoOpeTyT ONbIT MO3HAHUS PEabHOCTH, SIB-
JISIOIIMNACS BaYKHBIM 3TAanioM (JOPMHUPOBAHUS Y HUX YOEKACHUH, KOTOPBIE, B CBOIO OYEPE/Ib, COCTABIIAIOT OCHOBY HAYYHOTO MUPOBO33peHus. Peann3oBaTh yka3aHHbIe
IIEJIM TTIOMO’KET OCHAIIIEHUE IIKOJILHOTO KaOMHEeTa XMMUU COBPEMEHHBIMHU MTprOopamMu U 000pyI0BaHUEM IIEHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHU-
yeckoi HarpaBieHHOCTel « Touku poctay. Mcnonbs3oBanne o6opyaoBanus «Touka poctay NpH peanu3aliiyl JaHHOH MPOrpaMMbl TIO3BOJIUT CO3JAaTh YCIOBHS:

* U PACUIMPEHUS COJIEPKAHUS MIKOIBHOTO XUMHUECKOT0 00pa3oBaHus;

* JUIS TIOBBIIICHUS TO3HABATEILHON aKTUBHOCTH 00YYaIOIINXCS B €CTECTBEHHO-HAYYHOM 001aCTH;

* JUIsl pa3BUTHS JINYHOCTH peOEHKa B mporiecce 00yueHHsI XUMHH, €ro CIIOCOOHOCTEH, (POPMUPOBAHUS M YAOBIETBOPEHHS COIMAIBLHO 3HAYMMBIX HHTEPECOB U TO-
TpeOHOCTEH;

* UI pabOTHI C OJAPEHHBIMH IIKOJbHUKAMH, OPTaHU3AIMH UX Pa3BUTHA B PA3IUYHBIX 00JIACTSIX 00pa3oBaTeIbHON, TBOPUYECKON AEATEIIHHOCTH.

KonuyecTBeHHBIE HKCIEPUMEHTHI TTO3BOJISAT NOTYYaTh JOCTOBEPHYIO HH(POPMAIIMIO O MPOTEKAHUN TEX WJIM MHBIX XUMUYECKUX MPOIIECCcax, O CBOMCTBAX BEILECTB.
Ha ocHOBe mosryd4eHHBIX SKCIEPUMEHTAIBHBIX IaHHBIX YUaAIIUECs CMOTYT CAaMOCTOSITENIFHO JIeTaTh BBIBO/BI, 0000IIAaTh pe3yJIbTaThl, BEISIBIATH 3aKOHOMEPHOCTH, UTO
OJTHO3HAYHO Oy/IeT CIIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMH 00yUEHHSI IIKOJILHUKOB.

AKTyanbHOCTh MPOTPAaMMBI B TOM, YTO OHA CO3AAET YCIOBUS JJISl COLUAIBHOTO, KyJIbTYPHOTO M MPO()ECCHOHAIIBHOTO CaMOOTPEACIICHHUs, TBOPUECKOM caMopeatu-
3alUU JUYHOCTH PeOEHKA, pa3BUTHUS Y 00YUAIONIMXCSl €CTECTBEHHO-HAYYHOM, MaTeMaTHYeCKor, HH(POPMAIIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHIECKOTO U
KpPEaTHBHOTO MBIIICHHS, COBEPIICHCTBOBAHHS HABBIKOB €CTECTBEHHO-HAYYHOI HANpaBICHHOCTH. 3HAHUS U YMEHHS, HEOOXOAMMBIE JJIsl OpPraHU3aLUU UCCIIEe0Ba-
TENbCKOU JESATENIBHOCTH, B Oy IyIllIEM CTaHyT OCHOBOM JUIsl OpraHU3alluy Hay4HO-UCCIIEJ0BATEIbCKOM 1€ATEIbHOCTH B By3aX, KOJUIEAKaxX, TEXHUKyMax U T.1.



OI[HI/IM N3 OCHOBHBIX [TPUHIUIIOB ITOCTPOCHUA ITPOrpaMMBI ABJIACTCA NPUHIOUIL JOCTYITHOCTH. 3KCHepI/IMCHTaJIbHBIe AAaHHBIC, ITIOJTYYCHHBIC YHAILIUMUCS ITPH BBITIOJI-
HCHUU KOJIMYCCTBCHHBIX OIIBITOB, MO3BOJIAT YHalIUMCA CAMOCTOATCIIBHO JCJIaTh BBIBOABI, BBISBJIATH 3aKOHOMCPHOCTHU. HO,[[XOI[BI, 3aJIOKCHHBIC B COACPKAaHUC TIPO-
rpaMMbI KypcCa, CO3aar0T HCOGXOI[I/IMLIG ycCioBUsA AJid CUCTEMHOI'O YCBOCHUA yJalllUMHUCA OCHOB HAYKH, JJIA obecrieueHus Pa3BUBAOMICTO U BOCIIUTHIBAIOIICTO BO3-
[[GI\/JICTBI/ISI OGy‘-ICHI/ISI Ha JIMYHOCTDH yHallerocs. CDopMpreMHe 3HaHHUA JOJIXKHBI CTAaTh OCHOBOM CHCTEMBI y6e)I([[eHI/Iﬁ IOKOJIbHUKA, HECHTPAJIbHBIM AAPOM €TI0 HAYYHOI'O
MHPOBO33pPCHUA.

LEJU U 3AJAYU

K HampaBieHHIO MEpPBOCTENIEHHON 3HAYMMOCTH MIPU peaan3aiyu 00pa3oBaTeNbHBIX (YHKINUN IpeaMeTa « XUMUS» TPAJUIIMOHHO OTHOCAT (POPMHUPOBAHNE 3HAHHMA
OCHOB XMMHUYECKON HAyKH KaK 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHYECKON ICATEIIbHOCTH YEJIOBEKA U KaK OJJTHOTO U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPBI.
3amada npeaMeTa COCTOMT B (POPMUPOBAHMH CHCTEMBI XUMHUYECKUX 3HAHUN — BaXKHEUIINX (PAKTOB, HOHATHH, 3aKOHOB U TEOPETUYECKHUX MOJIOKEHHMA, JOCTYITHBIX
000011IeHIIT MEPOBO33PEHYECKOT0 XapaKTepa, 3blka HayKH, 3HAHUN O HAYYHBIX METOAAaX M3yUeHUs BEIIECTB M XUMUYECKUX PEaKLui, a Takke B (pOpMUPOBAHUH H
Pa3BUTHH YMEHUI U CIIOCOOOB JIEATEIBHOCTH, CBA3aHHBIX C INIAHMPOBAHKWEM, HAOIIOACHUEM U MPOBEIEHHEM XMMUYECKOTO SKCIIEPUMEHTA, COOIOICHUEM MPaBHII
0€30MMacHOT0 OOpAIIEHHS C BEIECTBAMU B TIOBCETHEBHOM KU3HU.

Hapsny ¢ 5Tum nenu u3ydeHus npeaMeTa B mporpaMMe YTOUHEHbI M CKOPPEKTHPOBAHBI C YYETOM HOBBIX IPHOPHUTETOB B CUCTEME OCHOBHOT'O 00IIIET0 00pa30BaHMUsL.
Ceroans B 00pa3oBaHiH 0000 3HAUMMON MPU3HAETCS HAPABICHHOCTh OOYUYEHHUS Ha Pa3BUTHE U CaMOpa3BUTHE JTUYHOCTH, (POPMUPOBAHHE €€ WHTEIUIEKTa U 001IeiH
KynbTypbl. OOyueHne yMEHHUIO YYUThCS U MPOJIOIDKATh CBOE 00pa30BaHHE CaMOCTOSATEIIEHO CTAHOBUTCS OJTHOM M3 BXKHEUIIMX (PYHKUIUIH y4eOHBIX TPEIMETOB.

B cBs31 ¢ 3TUM NPH U3YYEHUU XUMHUH B OCHOBHOH IIIKOJIE JOMHUHUPYIOIIEe 3HAYCHNE IPUOOPEIH TaKUe LEJH, KaK:

(hopMHUpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHIO PELICHUH, CIIOCOOHON
aIalITHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHSIM KHU3HH,

HAINpaBJIEHHOCTh 00yUeHHs Ha CUCTEMaTHYECKOE MPHOOIIEHHE YUAITHXCS K CAMOCTOSITEIbHON IMO3HABATEIbHOM AEITEIBHOCTH, HAYYHBIM METOIaM TIO3HAHUS, POop-
MUPYIOIIAM MOTHBAIHMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0ecreyeHne yCIoBHi, CTIOCOOCTBYIOINX MPHOOPETEHHIO 00YYaIOIIUMHUCS OIbITa pa3HO0Opa3HON AeSTETLHOCTH, IIO3HAHMS M CAMOIIO3HAHUS, KJIFOUEBbIX HABBIKOB
(KJTFOYEBBIX KOMIETEHIMH ), IMEIOIUX YHUBEPCAIbHOE 3HAUCHHE IJIs1 Pa3JIMUHBIX BHJIOB JEATEILHOCTH;

(hopMupoBaHHE YMEHHUI OOBSCHATH U OLEHUBATH SBJICHUS OKPYIKAIOIIET0 MUpPA HA OCHOBAHUY 3HAHHI U OIBITA, TOJyYCHHBIX IPU U3yUYECHUH XUMUH;

(opmupoBaHHe y 00yYaIOUIMXCS TYMAHUCTHUECKUX OTHOIIEHUH, MOHUMAaHHs EHHOCTH XUMHUYECKUX 3HAHUU JJIs BBIPAOOTKH SKOJIOTHYECKH LIEIeco00pa3HOro
MOBEJICHHS B OBITY M TPYJOBOM AEATEIBLHOCTH B LEJISAX COXPAHEHUS CBOETO 3/10POBBS I OKPY>KAIOLIEH MPUPOTHOM CPE/IbI;

pa3BUTHE MOTHUBAIIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO-
3HaHHOMY BBIOOPY MPO(UIIS U HAPABIEHHOCTH JTAIbHEHIIIEro 00yYeHHUSsI.

COJAEPKAHUE KYPCA




PA3JIEJI 1. METO/bI IO3HAHUA B XUMUU (6 HACOB)

3HAKOMCTBO C OCHOBHBIMU METO/IaMU HAayKU. DKCIEPUMEHTAIbHbIE OCHOBBI XMMHH. 3HAKOMCTBO IIKOJIbHUKOB C OCHOBHBIMU METOJIAMH HCCIIEI0OBaHUS U 000pyI0-
BaHUEM LIEHTPa 00pa30BaHMs €CTECTBEHHO-HAYYHOM U TEXHOJOTHUECKOM HampaBieHHocTel « Touku pocray. [lpaBuia noBeneHus B kaOuHeTe XUMUKM. BBOAHbIN HH-
crpyktax. [IpencraBieHue o TOUHOCTH U3MEPEHHI TUPPOBBIX JATYMKOB M aHAJIOTOBBIX PUOOPOB. IIpeacraBienne o Temeparype miaBjieHus, 00paTUMOCTH TIJIaB-
JICHUS U KPUCTAJUIU3ALAH.

[Tpaktuyeckas pabora Ne 1 «3y4yeHue CTpoeHUs IIIAMEHI.

JIaGopatopusiii onbIT Ne 1 «Jlo kakoii Temreparypbl MOKHO HAarpeTh BEIIECTBO?».

JIaGopartopnslii onbIT Ne 2 «3Mepenue TemnepaTypbl KUIEHUS BOJIBI C TIOMOLIBIO TaTYMKA TEMIIEPATYPBI U TEPMOMETPAY.
JIaGopatopuslii onbIT Ne 3 «OnpeneneHne TeMreparypsl IVIABJICHUS U KPUCTAIUTM3AINN METAIIIa.

PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMWYECKUE ITOHATUA (8 HACOB)

Hemuoro u3 ucropun xumuu. XuMus BUepa, Ceroaus, 3aBrpa. [Ipocteie u cnoxHbie BemecTsa. PU3NUECKUe U XMMUYECKUE CBOMCTBA BELIECTB. UNCThIE BEILLIECTBA U
cMmecH. OTIMYMe YUCTHIX BEIecTB OT cMeceid. CrmocoObl pa3aesieHus: cMeceil. 3aKOH COXpaHESHHsI MacChl BEIIECTB.

[Tpaktuyeckas padora Ne 2 «CrocoObI pa3ieieHus: cMecei.

JIaboparophsiii onbIT Ne 4 «OrmpeeneHne BOJONPOBOTHON U AUCTUIUIUPOBAHHON BOJIBIY.

JleMoHCTpanMOHHbIH 3KcriepuMeHT Ne 1 «3aK0oH COXpaHEHHs] MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 HACOB)

[TonsaTHE 0 pacTBOpax: onpeAeIeHIEe paCTBOPOB, PACTBOPUTEIH, PACTBOPHUMOCTb, KJIacCU(pHKaIH pacTBOpoB. Kpucramioruapatsl. BeipamunBanue kpucramios. Cro-
cOOBI BBIpa)KEHHS KOHIICHTPALIMU PACTBOPOB: MAacCOBAs J10JIs1 PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS] KOHIICHTPAIIUS.

[TpakTuaeckas padora Ne 3 «OnpeneneHre KOHIEHTPAIMN BEIIECTB KOJOPUMETPUISCKUM TI0 KATHOPOBOYHOMY TPaduKy».

JIaGopatopuslii onbIT Ne 5 «M3yueHne 3aBUCUMOCTH paCTBOPUMOCTH BEIIECTBA OT TEMIEPaTyPhI».

Jlaboparopusriii onbiT Ne 6 «HaOmroieHne 3a pocTOM KPUCTAIIIOB.

JIaGopartopuslii onbIT Ne 7 «IlepechIieHHbINA pacTBOPY.

JIaGopatopuslii onbIT Ne 8 «OnpeneneHne TeMrepaTypsl pa3ioKeHUs] KpUCTAIUIOTUAPATAY.

PA3IEJT 4. XUMUYECKUE PEAKIIMUA (7 YACOB)

Xumuueckue peakiuu. [lpusnaku xumudeckux peakuuid. Kinaccudukanus XMMUYECKUX PEAKIMKA MO pa3IMYHBIM MpU3HaKaM. Peakuuu coenuHeHus, pa3ioKeHus,
3aMeIeHus, 0OMEeHa, HEUTpaTu3aIuu.

Jlaboparophsiii onbiT Ne 9 «Peakmust coenuaenus hocdopa ¢ kuciopoaom, okcuaa dpocdopa (V) ¢ BoI0i».

JIaGopartopusiii onbIT Ne 10 «Peakuus paznoxxenus rugpokcuaa meau (1D)».

Jlabopartophsiii onbiT Ne 11 «Peakius pa3inoxeHus] MalaXuTay.



JIaGopatopuslii onbIT Ne 12 «Peakuus 3aMerieHust MEIH KeJle30M B PaCTBOPE METHOTO KyIIOpocay.
JIaGopatopusiii onbIT Ne 13 «Peakuus 3amemieHust BOJOPOAa HIUHKOM B PACTBOPE COJITHOM KUCIOTBD).
JlaboparopHsiii onbiT Ne 14 «Peakius 3aMenieHus BOJIOPO/Ia KalbIIUeM (HATPUEM, JTUTHEM) B BOJICY.
JIaGopatopusrii onbIT Ne 15 «Peakuust oOMeHa Mex Iy KapOOHATOM KaJbIMs U COISTHOM KHCIOTOW.
JIaGopatopuslii onbIT Ne 16 «Peakuus oOMeHa MEXy XJIOPHIOM Oapusi M CEPHOM KHCIOTOW.

JIaboparophsiii onbiT Ne 17 «Peakiius HeHTpaTu3aum»

JleMoHCcTpaunoHHbIN SKcniepuMeHT Ne 2 «BbljesieHne 1 norioeHue Temia — Ipu3HaK XMMHUYECKON peakLumy.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKNX COEJUHEHNI (5 YACOB)

Knaccudukanus Heoprannyeckux coegnHeHuil. OKCuapl — cOCTaB, HOMEHKIATypa, KiacCu(UKanus, XuMUIecKkue cBoiCcTBa. [ToHATHE O THAPOKCHIAX — KUCIOTAX
1 ocHoBaHMAX. Ha3Banus u coctaB ocHoBanwmid. [1[€noun, nx cBoiicTBa 1 cmocoObl mosryueHus. HepacTBopuMble OCHOBaHHMS, MX CBOMCTBA U CIIOCOOBI MOIYYCHUS.
Oxcubl ¥ THAPOKCHIBI, 00aatone aMmpoTepHbIMH cBolicTBaMH. Kimaccupukaiys KHCIoT (B TOM YKCIIe OPraHMYECKUe U HEOPraHMYECKHE), UX COCTaB, HOMEHKJIA-
Typa. O0Imune XUMHUYEeCKHe CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTauioB. CocTaB, HOMEHKIIATypa COJIEH, IpaBuia COCTaBICHUs (hOpMyIT CoJeil. XUMHUECKUE CBOM-
CTBa COJICH.

[Tpaktuyeckas padora Ne 4 «IlomydyeHne MeTHOTO KyIopocay.

JIaGopartopusrii onbIT Ne 18 «Ompenenenue coctaBa BO3IyXay.

JIaGopatopuslii onbIT Ne 19 «Omnpenenenue pH paznuyHbIx cpem.

JIa6oparophsiii onbiT Ne 20 «Onpenernenne KUCIOTHOCTH TTOYBY.

JlemoHcTpaunoHHbIi skcniepuMeT Ne 3 «OcHoBanust. TemnoBoit 3¢ dekT peaknu ruApoKCHIA HATPUS C YTIICKUCIIBIM Ta30M.

PA3IEJI 6. XUMUYECKAA CBA3b (2 HACA)

Xumunueckas cBsi3b. Buapl xumuueckoi cBsizu. Kpucrannmyeckoe crpoeHue Bemectsa. Kpucrammueckue peléTku — aTOMHasl, HOHHAs!, MOJIEKYJISIpHAs U UX Xapak-
TEPUCTUKH.

JlemoHcTpaunoHHbIN SKcriepuMeHT Ne 4 « Temneparypa 11aBjieHUs BELIECTB C Pa3HbIMU TUIIAMH KPUCTAJUIMYECKUX PELIETOK»



INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl

OOyuarouiicss HOTYYUT BO3MOXKHOCTD [T (POPMUPOBAHMS CIIEIYIOUINX JIMYHOCTHBIX Y'Y /1

* OTpe/ieTICHNE MOTHBAIMY U3yUEHHsI yUeOHOTO MaTeprana;

* OLICHMBAHUE YCBAaWBAEMOI'0 YUEOHOI0 MaTepuaa, UCXOs U3 COLUAIbHBIX U TMUYHOCTHBIX LIEHHOCTEH;

* IOBBIIICHUE CBOETO 00Pa30BaTEIBLHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YYECHUIO OCHOBHBIX HCTOPHUYECKUX COOBITHI, CBS3aHHBIX C Pa3BUTHEM XUMUH U 00111e-
CTBa;

* 3HaHME [IPaBUJI IOBEACHUS B UPE3BbIUANHBIX CUTYaLUsX;

* OIICHWBAHUE COLMATBHOIN 3HAYMMOCTH MPOPECCHIA, CBI3aHHBIX C XUMHEIH;

* BJIaJICHUE MTPaBHJIAMH 0€30MacCHOT0 OOPAIICHUs C XUMUYECKUMH BEIIECTBAMHU U 000PYI0BAaHUEM, MTPOSBICHUE KOJIOTHYECKON KYIbTYPHI.

MertanpeamMeTHble pe3yabTaThl

PerynstuBHbie

OO0yuarouuiicss HOTYYUT BO3MOXKHOCTH JUIsSE (YOPMUPOBAHUS CIETYIOIUX PETYIATUBHBIX Y'Y /1

* [IeJIeTI0NIaraHue, BKII0Yasi IIOCTAHOBKY HOBBIX LIeJIel, MpeoOpa3oBaHKe MPAKTUYECKON 3aa4l B IO3HABATEIbHYIO, CAMOCTOSITENIbHBIN aHAJIN3 YCIOBUI TOCTHKE-
HUS [I€JM HA OCHOBE yU€Ta BBIJICTICHHBIX YUUTEIEM OPHEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHale;

* [JIJAHUPOBAHUE ITYTHU JTOCTHKEHUS LEJIEH;

* YCTaHABJICHUE IIEJICBBIX IPUOPUTETOB, BHIICIICHHE aTbTCPHATUBHBIX CIIOCOO0B JOCTHKCHHUS LIEIH U BEIOOP Hanbosee 3pPeKTUBHOTO criocoba;

* YMEHHUE CAMOCTOATEILHO KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABIIATh UM;

* YMEHHE IPUHUMATH PELICHUS B IPOOIEMHON CUTYAIHH;

* IOCTAHOBKA Y4EOHBIX 3aj[a4, COCTABJICHHE TJIaHA U TIOCIIEI0BATEIbHOCTHU JICHCTBHIA;

* OpraHu3anus pabo4yero MecTa Ipyu BHITOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

* IPOTHO3MPOBAHHUE PE3yIbTATOB O0YUYCHHUS, OLICHUBAHUE YCBOCHHOTI'O MaTepHaia, OIIeHKa KayeCTBa U YPOBHS MOMYyYSHHBIX 3HAHUH, KOPPEKIH IJIaHa U criocoba
JNEHCTBUS PU HEOOXOIMMOCTH.

Ilo3HaBaTenbHbIC

OOyuarouuiics HOTYYUT BO3MOXKHOCTH [T (POPMUPOBAHHS CIIETYIONIMX O3HABATEIbHBIX Y Y J1:

* [IOMCK U BBIJCIIEHUE UH(OPMAIIHH;

* aHAJIM3 yCJIOBUH U TpeOOBaHUI 3a1a4un, BBIOOP, COIIOCTABIEHNE U 0OOCHOBAHUE CIIOCO0A PELICHUs 3a]auH;

* BbI0Op Hanbosee 3¢ (HEeKTUBHBIX CIIOCOOOB PEIICHNUS 33/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

* BBIJIBMOKEHHME U 000CHOBAaHUE THIIOTE3bI, BEIOOP criocoba €€ MpoBEPKY;

* CAMOCTOATEIBHOE CO3/IaHUE ATITOPUTMA JESITEILHOCTH MIPU PELICHUH IPOOIEeM TBOPUECKOTO U IOUCKOBOTO XapaKTepa;
* YMEHHS XapaKTEpHU30BaTh BELIECTBA [10 COCTABY, CTPOCHUIO U CBOMCTBAM;



* ONTUCBIBAHUE CBOMCTB: TBEP/BIX, KUIKUX, FTA3000pa3HBIX BEIIECTB, BBIJICICHUE UX CYIIECTBEHHBIX TPU3HAKOB;

* H300paKEHUE COCTaBa MPOCTEHUIIINX BEIIESCTB C MOMOIIBI0O XUMUYECKUX (DOPMYIT U CYIITHOCTA XUMHYECKUX PEAKIIMA C TTOMOIIBI0 XUMUYIECKUX YPABHCHU;

* IPOBEICHNE HAOIIOICHUH, OTICAHNE TPU3HAKOB U YCIOBHI TEYCHUS XMMHYECKHUX PEaKIIHid, BEITIOJTHECHHE XUMUYECKOTO SKCIIEPHUMEHTA, BBIBOJIBI HA OCHOBE aHa-
nu3a HaOJIOICHUH 3a SKCTIEPUMEHTOM, PEIISHUE 3a1a4, MOTyYeHHEe XUMUIEeCKOH HHPOPMAIIUU U3 PA3INIHBIX HCTOYHHUKOB;

* YMEHUE OPTaHU30BBIBATh UCCIICIOBAHUE C LIEJIBIO IPOBEPKH TUIIOTES;

* YMEHHE JIeJIaTh YMO3aKII0UeHUs (MHIYKTUBHOE U 110 AaHAJIOTHH) U BBIBOJIBI,

* yMEHHUE OOBEKTHUBHO OIICHUBATH HH(DOPMAIIHIO O BEMIECTBAX U XUMUYECKUX MTPOIIECCaX, KPUTUIECKH OTHOCUTHCS K TICEBIOHAYYHON HHPOPMAITHH.

KoMMYHUKATHBHEIC

OOyuarouuiicss HOTYYUT BO3MOXKHOCTH [T (POPMUPOBAHHS CIETYIONMX KOMMYHHKAaTUBHBIX Y'Y /1

* [IOJTHOE ¥ TOYHOE BHIPA)KEHUE CBOMX MBICIICH B COOTBETCTBHH C 33/1a4aMU U YCIOBUSIMH KOMMYHUKAIIH;

* QJICKBaTHOE MCIIOJIb30BAHUE PEUEBBIX CPEJCTB VIS YYacTUSl B JUCKYCCHHM M apTyMEHTAIlMH CBOCH MO3WINH, YMEHHE NMPECTaBIATh KOHKPETHOE COAEpIKaHUe C
cOOOIIEHNEM €eTo B TUCbMEHHOW M YCTHOH (popme, onpezienieHre croco00B B3aMMOACHCTBHS, COTPYAHUYECTBO B MOKMCKe U cOope nHpopmMarumy;

* OIpEIeTICHUE CITIOCOOOB B3aUMOJICHCTBUS, COTPYTHUIECTBO B TIOMCKE M cOOpe MHPOpMAIIMH, YIaCTHE B TUANIOTE, IUTAHUPOBAHUE OOIIUX CIIOCOO0B pabOTHI, MPo-
SBJICHHE YBAKUTEIHHOT'O OTHOLICHUS K APYTUM YUAITUMCS;

* OMHMCaHUE COJEP>KAHMSI BBITIOIHAEMBIX ICHCTBHIA C 1I€JIHI0 OPUEHTHPOBKH B NIPEIMETHONPAKTUIECKOHN NEATETLHOCTH;

* YMEHUS YUYUTHIBATh Pa3HbIe MHEHUS M CTPEMUTHCS K KOOPAUHAIIMH PA3JIMYHBIX TIO3ULIUN B COTPYTHUYECTBE;

* (hopMyIHPOBATh COOCTBEHHOE MHEHHE U MO3UIIHIO, ApTYMEHTUPOBAThH U KOOPAMHUPOBATH €€ € MO3UIUAME NapTHEPOB B COTPYIHUYECTBE MTPU BBIPAOOTKE 00IIEro
pelIeHHs B COBMECTHOMU J€ATEIbHOCTH;

* OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJHHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIITb;

* IUTAHUPOBATH 001IHE CIIOCOOBI PabOThI; OCYLIECTBIATh KOHTPOJIb, KOPPEKIUIO, OIICHKY ACUCTBUH MapTHEPA, yMETh yOEKaTh;

* HCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPECTBA I OTOOPaKEHUSI CBOMX UYBCTB, MBICJIEH, MOTHBOB U OTPEOHOCTEH; 0TOOpakaTh B peuH (omucaHue, o0bsicHe-
HUE) COJepKAHNE COBEPIIAeMbIX ACUCTBUIL, Kak B (hopMe rPOMKOM COLMATU3UPOBAHHON PEeYH, TaK U B (hopMe BHYTPEHHEH peuu;

* pa3BHUBaTh KOMMYHHKATHBHYIO KOMIIETEHIIHIO, HCIIOIB3YsI CPEACTBA YCTHOW U MMChbMEHHON KOMMYHHKALIMU IPU paboTe ¢ TEKCTaMH Y4eOHHUKA U TOTIOTHUTETEHON
JUTEPATypPOii, CIPAaBOYHBIMHU TAOJIUIIAMH, TIPOSIBIATH TOTOBHOCTh K YBXCHHUIO HHOW TOUKH 3pEHUs IPH 00CYKICHNUN PE3yJIbTaTOB BHIIOJHEHHON paboTHI.

IIpeameTHbIe pe3yabTaThl

OOyuaromumiics Hay4nuTCs:

* IPUMEHATH OCHOBHBIE METOBI MIO3HAHMS: HAOIIOJICHUE, U3MEPEHHE, IKCIIEPHUMEHT;

* OMHCHIBATh CBOMCTBA TBEPABIX, JKUAKUX, TA3000pa3HBIX BEIECTB, BBIIEISS X CYIECTBEHHBIC IPU3HAKH;

* PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MAaCChI BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;

* pa3nu4aTh XUMUYECKHUE U (pU3HUECcKue SBICHHS, HAa3bIBATh MPU3HAKU M YCIOBHS MPOTEKAHU XUMUYECKUX PEaKIIHii;

* coOro1aTh MpaBuiia 0€30MacHOi padoThI IPH MPOBEACHUH OIBITOB;

* MIOJIB30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM H MTOCY/IOM;

* [IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;



¢ XapaKTCpU30OBaTb (bHSI/I‘ICCKI/Ie M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX COCI[I/IHCHI/IfI, MMPOBOAUWTDH OIILITHI, IOATBCPKAAOIINC XUMHUYCCKUC
CBOMCTBA HU3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIUICCTB,

* PacKpbIBATh CMBICI MOHATHUSL «PACTBOP», BBIUUCISATH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPENEIEHHON MacCOBOM
JI0JIEN pACTBOPEHHOIO BEUIECTBA;

* XapaKTepPHU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEUIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH, ONPEACIATh BUJ XUMUYECKOH CBSI3U B HEOPTaHMYECKUX CO-
CIUHECHUSX;

¢ IPOBOAUTD OIBITHI 11O NOJYUYCHUIO U U3YUCHUIO XUMHWYCCKUX CBOMICTB PAa3JIMYHBIX BCIICCTB,

* IPaMOTHO 00paIIaThCs C BEIIECTBAMH B MIOBCEAHEBHON KHU3HU.

Obyuarowuiica noayyum 603MOMCHOCb HAYYUMbCA!

¢ BbIIBUT'aTb W MPOBEPATH SKCICPUMCHTAJILHO TUIIOTE3bl O XUMHWYCCKUX CBOMCTBax BCUICCTB Ha OCHOBC HUX COCTaBa U CTPOCHUS, UX CHOCOGHOCTI/I BCTYHIaThb B
XUMUYECKHE PEAKIIMM, O XapaKTepe U IIPOYyKTax PAa3IMYHbIX XUMHUYECKUX PEAKIIH;

¢ XapaKTCpU30BaTh BCUICCTBA IO COCTAaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh IMTPUYIUHHO-CIICACTBCHHBLIC CBA3HU MCKAY NAHHBIMU XapaKTCPUCTUKAMU BCHIC-
CTBa;

* HCIIOJIB30BATh MIPHUOOPETEHHBIC 3HAHUS JISI SKOJIOTHYECKH IPaMOTHOTO MTOBECHUS B OKPYIKAIOICH cpejie;

¢ HUCIIOJIb30BAaTh HpI/IO6peTéHHBIe KIIFOYCBLIC KOMIICTCHIWU IIPU BBIMIOJIHCHUUN IMPOCKTOB U PCIICHUU y‘-Ie6H0-I/ICCJI€IIOBaTCJIBCKI/IX 3a1a4 10 U3Yy4YCHUIO CBOfICTB,
CIIOCOOOB MOJYYSHHS U PAaCIIO3HABAHUS BEIECTB;

® O6’bCKTI/IBHO OLCHHUBATH I/IH(bOpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

¢ OCO3HAaBaThb 3HAYCHUC TCOPCTUICCKUX 3HAHUM 110 XUMUH JJIsA HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA,

¢ CO3JJaBaTb MOJCIN U CXCMbI JIA pCIICHUSA y‘IC6HBIX U IIO3HABAaTCJIBHBIX 3a1a4,

IIOHUMAaThb H€O6XOI[I/IMOCTB CO6JHO,Z[€HI/I$I HpGIIHPIC&HI/IfI, npeajiaracMbiX B MHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB 6BITOBOﬁ XUMHHU U OP.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue KoJsmn4yecTBo yacos Harta u3y- Ilinanupyemble pe3yabTaThl duexkTpoHHbIe (HUGpoOBbLIEL)
n/m | pasaeyioB M TeM YeHu s o0pa3oBaTesibHbIE PeCypChl
BCEro | mpaxkTu- | Jabo- | JAeMOHCTpa-
NPOrpamMMbl
YyeckHue | parop- LIUOHHbIE
padoThI HbIe JIKCIIepPHU-
ONBITHI MEHTBI
1 | Merozsl no3ua- 6 1 3 0 Ornpenenarb BO3MOXKHOCTh TpoBejie- | MaTeprallbHO-TeXHUYECKast

HHS B XUMHUH

HUS peaklMil U TpoleccoB, TpeOyro-
IIUX HarpeBaHusl.

YMeHnue BbIOMpaTh MPUOOPHI IS IIPO-
BEJICHUSI U3MEPEHH, TPEOYIOIMIHX TOY-
HOCTH IIOKa3aHUM.

3HaTh IPOLECCHl, NPOTEKAIOLIUE IPU
IUIABJIEHUN BEUIECTB U UX KPHUCTAJUIN-
3a1uu.

Ymenue paboraTh ¢ 000pYyIOBaHHEM
HeHTpa o00pa3oBaHUs ECTECTBEHHO-
Hay4YHOW M TEXHOJIOTMYECKOW HaIpaB-
neHHocTel «Touku poctay.

YMeHue mosib30BaThCs HarpeBaTellb-
HBIMHU TIPUOOpPaMHU.

[InanupoBaTh M OCYIIECTBIATH Ha
IIPAKTUKE  XUMHUYECKUE  DKCIEpPHU-
MEHTHI, TPOBOJUTH HAOIIOJICHUS, Jie-
JaTh BBIBOJBI 110 PE3yJIbTaTaM 3KCIle-
pUMEHTA.

CrnenoBate npaBuiaM 06e30macHoOil pa-

60THI B 1a00paTOPHUU TPU HCIIOIB30Ba-

6a3a uenrpa «Touka pocray.
DNEKTPOHHBIE MTPE3CHTALUH.
Caiir  OUIIN. OTKpHITHIIA
0aHK 3a1aHuil st GOopMUpO-
BaHMS €CTCCTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti
Catit Enmaas KoOJUIEKIUA

U(pPOBBIX 00pa30BATEIBHBIX

pECYpCOB. http://school-
collection.edu.ru/catalog

Caiir ®enepalibHbIl LIEHTP
nH(pOPMAIMOHHO-00pa3oBa-
TEJIbHBIX pecypcoB.

http://fcior.edu.ru/




HUU XUMHYECKOH MOCYIbI U 000pyI0-
BaHMS, & TAK)KE MPaBUIaM OOpalICHUS
C TOPIOYMMH BEILIECTBAMH

B OBITY

[TepBoHavanbHbIE
XUMHYECKHE MO-
HATUS

YMeTp OTIHYaTh  BOJOIPOBOJHYIO
BOAY OT AMCTUUIMPOBAHHOM, 3HATh,
[IOYEMY JJIsl IPOBEEHUS IKCIIEPUMEH-
TOB HCHOJIB3YIOT JUCTUILIMPOBAHHYIO
BOLY.

YMerp oTinyath (U3UUECKUe Ipo-
LIECCBI OT XUMUYECKHUX PE aKIIHH.
3HaTh, YTO NPU NPOTEKAHUHU PEAKIUI
MOJIEKYJIBl BELIECTB pa3pyLIaloTCs, a
aTOMBI COXpaHsAIOTCA (AJI1 BELIECTB C
MOJIEKYJISIPHBIM CTPOEHUEM).

3Hath (GOPMYIUPOBKY 3aKOHA U YMETh
IIPUMEHSTh €r0 Ha MPAKTUKE, IIPU pe-
LICHUU PACYETHBIX 3a7a4.

Ymenue pabortaTh ¢ 000pYyIOBaHUEM
HeHTpa o00pa3oBaHUs ECTECTBEHHO-
Hay4YHOW M TE€XHOJIOTMYECKOW HaIpaB-
neHHocTel «Touku poctay.
[InanupoBaTh M OCYIIECTBIATH Ha
IIPAKTUKE  XUMHUYECKHUE  IKCIEpPHU-
MEHTBI, TPOBOJUTH HAOIIOJICHUS, Jie-
JaTh BBIBOJBI 110 PE3yJIbTaTaM 3KCIle-
pUMEHTA.

CrnenoBath npaBuiaM O6e30macHoOil pa-
00THI B 1a00paTOPHUU IPU HCIIOIB30Ba-
HUU XUMHYECKOH MOCYIbI U 000pyI0-
BaHU, a TAKXKe MpaBUIIaM OOpaIeHus
C TOPIOYMMH BEIIECTBAMHU B OBITY

MarepuanbHO-TEXHUYECKAS
6a3a uenrpa «Touka pocrtay.
DNEKTPOHHBIE NTPE3CHTALUH.
Caiitr OUIIN. OTKpHITHIIA
0aHK 3amaHuil a7t GopMUpO-
BaHUSl €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-

gramotnosti
Catit EnmHas KoOJUIEKIUSA

U(pPOBBIX 00pa30BATEIBHBIX

pECYpCOB. http://school-
collection.edu.ru/catalog

Caiir ®enepalibHbIl LIEHTP
nH(POPMAIMOHHO-00pa30Ba-
TEIBHBIX pecypcoB.
http://fcior.edu.ru/




PactBops!

Nmets nipesncTaBiieHHe O pa3HOW 3aBH-
CUMOCTH PACTBOPUMOCTH BEIIECTB OT
TEMIEPATYPHI.

YMeTb UCHOIb30BaTh MUPPOBONH MUK-
pockon Uit M3y4eHus: (GOpMBl KpH-
CTaJIJIOB.

Nmers mnpencraBieHUE O pPa3IUYHON
HACBILLIEHHOCTU pPacTBOpa pacTBOpsie-
MBIM BEILLIECTBOM.

YMeTh ompenensTh KOHLEHTPALUIO
pacTBoOpa, UCIOJIb3YsI HHCTPYKLMIO.
3HaTh CMOCOOHOCTh KPUCTAJUIOTHIpA-
TOB pa3pyILIaThCs IPU HAarpPEBaHUU.
VYMenue paborate ¢ 000pyIOBaHHEM
LIEHTpa O00pa3oBaHMs E€CTECTBEHHO-
Hay4YHOW M TEXHOJIOTMYECKOW HaIpaB-
neHHocTel «Touku poctay.
[InanupoBaTh M OCYIIECTBIATH Ha
IIPAKTUKE  XUMHUYECKHUE  JKCIEpPHU-
MEHTBI, TPOBOJUTH HAOIIOJICHUS, Jie-
JaTh BBIBOJBI 110 PE3yJIbTaTaM 3KCIle-
pUMEHTA.

CnenoBath npaBuiaM 6e30macHOi pa-
60THI B 1a00paTOPHUU TPU HCIIOIB30Ba-
HUU XUMHYECKOH MOCYIIbI U 000pyI0-
BaHU, a TAKXKe MpaBUIIaM OOpaIeHus
C TOPIOYHMMH BEIECTBAMHU B OBITY

MarepuanbHO-TEXHUYECKAS
6a3a uentpa «Touka pocrtay.
DNEKTPOHHBIE MTPE3CHTALUH.
Caiir  OUIIN. OTKpHITHIIA
0aHK 3aMaHuil a7st GopMUpO-
BaHUSl €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-

gramotnosti
Catit Enmaas KoOJUIEKIUA

U(PPOBBIX 00pa30BATEIBHBIX

pECYpCOB. http://school-
collection.edu.ru/catalog

Caiir @enepalibHbIl LIEHTP
nH(POPMAIMOHHO-00pa30Ba-
TEIBHBIX pecypcoB.
http://fcior.edu.ru/

XUMHUYECKHUE pe-
AaKIIUHn

Hcnonb30BaTh XHUMUYECKYK) CHUMBO-
MUKy IUIS COCTaBJieHUs (HOpMys Be-
LIECTB, MOJICKYJISIPHBIX YPAaBHEHUHN XU-
MHYECKHUX PEAKIUH.

MarepuanbHO-TEXHUYECKAS
6a3a uenrpa «Touka pocrtay.
DNEKTPOHHBIE NTPE3CHTALUH.




ITonumars CYyLIHOCTb npouecca
HENTpaIu3aluy U IPUMEHATH [IPOLEcC
HEWUTpaIN3ally Ha IIPAKTHKE.

Ymenue pabortaTh ¢ 000pYyIOBaHUEM
HeHTpa o00pa3oBaHUs ECTECTBEHHO-
Hay4YHOW M TEXHOJIOTMYECKOW HaIpaB-
neHHocTel «Touku poctay.
[InanupoBaTh M OCYIIECTBIISATH Ha
IIPAKTUKE  XUMHUYECKUE  DKCIEpPHU-
MEHTBI, TPOBOJUTH HAOIIOJICHUS, Jie-
JIaTh BBIBOJBI 110 PE3YyJITaTaM JKCIIe-
pUMEHTA.

CnenoBath npaBuiaM 6e30macHoOi pa-
00THI B 1a00paTOPHUU TPU HCIIOIB30Ba-
HUU XUMHYECKOH MOCYIbI U 000pyI0-
BaHU, a TAKXKe MpaBUIIaM OOpaIeHus
C TOPIOYMMH BEIECTBAMHU B OBITY

Caiir  OUIIN. OTKpHITHIIA
0aHK 3aMaHuil a7t GopMUpO-
BaHUS E€CTECTBCHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-

gramotnosti
Catit EnmHas KoOJUIEKIUSA

U(pPOBBIX 00pa30BATEIBHBIX

pECYpCOB. http://school-
collection.edu.ru/catalog

Caiir ®enepalibHbIl LIEHTP
nH(POPMAIMOHHO-00pa3oBa-
TEIBHBIX pecypcoB.
http://fcior.edu.ru/

OCHOBHBIE
KJIACChI HEOpra-
HUYECKUX COEIH-
HEHUM

KnaccudunmpoBats nzydaembie Bele-
CTBA MO COCTABY U CBOMCTBAM.

3HaTh 0OBEMHYIO JIOJIF0 COCTABHBIX Ya-
CTel BO3ayXa.

YMeTb NpOBOAMUTH IPOCTEHUIINE CHH-
Te3bl HEOPraHUYECKUX BELIECTB C HC-
IIOJIb30BAHUEM MHCTPYKIIHMH.

YmMets onpenenats pH pacTBopos.
[IpuMeHATh YMEHUS IO ONPEIECICHUIO
pH B mpakTH4ecKON NeATEIbHOCTH.
YMeTb onpenensaTh KUCIOTHOCTD I10YB.
[IporHo3upoBaTh CBOMCTBAa BELIECTB
Ha OCHOBE OOIIMX XMMHUYECKUX
CBOWCTB HM3yUYEHHBIX KIJIACCOB/TPYII
BEILECTB, K KOTOPBIM OHU OTHOCSTCS.

MarepuanbHO-TEXHUYECKAS
6a3a uenrpa «Touka pocrtay.
DNEKTPOHHBIE NTPE3CHTALUH.
Caiir  OUIIN. OTKpHITHIIA
0aHK 3aMaHuil a7t GopMUpO-
BaHUSl €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-

gramotnosti
Catit Enmaas KoOJUIEKIUA

U(pPOBBIX 00pa30BaTEIBHBIX

pECYpCOB. http://school-
collection.edu.ru/catalog




Ymenue pabortaTh ¢ 000pYyIOBaHUEM
HeHTpa o00pa3oBaHUs ECTECTBEHHO-
Hay4YHOW U TEXHOJIOTMYECKOW HaIpaB-
neHHoctel «Touku poctay.
[InanupoBaTh M OCYIIECTBIATH Ha
IIPAKTUKE  XUMHUYECKHUE  JKCIEpPHU-
MEHTBI, TIPOBOJUTH HAOIIOJICHUS, Jie-
JaTh BBIBOJBI 110 PE3yJIbTaTaM 3KCIIle-
pUMEHTA.

CrnenoBate npaBuiaM 06e30macHoOil pa-
00THI B 1a00paTOPHUU TPU HCIIOIB30Ba-
HUU XUMHYECKOH MOCYIbI U 000pyI0-
BaHUs, a TAKXKe MpaBUIIaM OOpaIieHus
C TOPIOYHMMH BEIECTBAMHU B OBITY

Caiir @enepalibHbI LIEHTP
nH(POPMAIMOHHO-00pa30Ba-
TEIBHBIX pecypcoB.
http://fcior.edu.ru/

XuMunyeckas
CBA3b

OnpenensTb BUJ XMMHUYECKON CBSI3U B
COCIMHECHUH.

[Toka3aTh 3aBHCHMOCTH (PUZNYECKHUX
CBOMCTB BELIECTB OT TUIIA XUMUYECKON
CBA3HU.

Ymenue pabortaTh ¢ 000pYyIOBaHUEM
HeHTpa o00pa3oBaHUs ECTECTBEHHO-
Hay4YHOW M TEXHOJIOTMYECKOW HaIpaB-
neHHocTel «Touku poctay.
[InanupoBaTh M OCYLIECTBIISATH Ha
IIPAKTUKE  XUMHUYECKHE  OJKCIEPH-
MEHTHI, TPOBOJUTH HAOIIOJICHHUS, Jie-
JIaTh BBIBOJBI 110 PE3YyJIbTaTaM JKCIIE-
pUMEHTA.

CrnenoBath npaBuiaM O6e30macHoOil pa-
60THI B 1a00paTOPHUU TPU HCIIOIB30Ba-

MarepuanbHO-TEXHUYECKAS
6a3a uentpa «Touka pocrtay.
DNEKTPOHHBIE MTPE3CHTALUH.
Caiir  OUIIN. OTKpHITHIIA
0aHK 3aMaHuil st GopMUpO-
BaHUSl €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-

gramotnosti
Catit Enmaas KoJUIEKIUSA

U(pPOBBIX 00pa30BATEIBHBIX

pECYpCOB. http://school-
collection.edu.ru/catalog




HUU XUMUYECKOU MOCYJIBI U 000pyI0-
BaHUs, a TAKXKE MPaBUIIaM OOpaIeHUS
C rOpro4uMHU BCIICCTBAMU B 6BITy

Caiir @enepalibHbI LIEHTP
nH(POPMAIMOHHO-00pa30Ba-
TEIBHBIX pecypcoB.
http://fcior.edu.ru/

OBIIEE KOJIMYE-
CTBO HACOB I10
I[TPOTPAMME

34

20




Ne | Jlara mpo- Tema Koaunue- | Ucnoan3oBanue 060py-
n/m | BeICHHUs CTBO 4aCOB | [0BaHH{A LIEHTpa ecTe-
CTBEHHOHAY4YHOI1
HAINIPABJIECHHOCTH
Hentpa «Touka pocra»
PA3JIEJ 1. METO/bI IO3HAHUSA B XUMHHU (6 YACOB)
1 OCHOBHBIE METO/IbI HAYKH 1
2 DKcrepuMEHTAIbHBIE OCHOBBI XUMHUU 1 Hudposas madboparopus
C laTYMKaMHU
3 [Ipaktuyeckas padora Ne 1 «/3yuenue 1 JlaTuuk Temneparypbl
CTPOEHMSI IJIAMEHI CIIMPTOBKA
4 [IpencraBinenue 0 TOYHOCTH U3MEPEHUI 1 JlaTunkoBas cucrema
U(POBBIX TATYNKOB M AHAJIOTOBBIX MPH-
6opoB
5 [IpencrasieHue o TeMieparype IjaBie- 1 JlaT4Mk TeMIIEpaTyphl,
HUS 1 OOPAaTUMOCTH IIJIaBIICHUS. TEPMOMETD, NIEKTpUYE-
Jlaboparophsriii onbiT Ne 1 «Jlo kakoii CKasd IUIMTKA, CIIMPTOBKA
TEMIIEPATYPbl MOXKHO HarpeTh BEIlle-
CTBO?».
JIaboparophsriii onbiT Ne 2 «M3mepenue
TEMIEPATypPbl KUIIEHUSI BOJBI C TIOMO-
LIbIO JATYMKA TEMIIEPATYpPbl U TEPMOMET-
pa».
6 IIpencraBieHue 0 KPUCTAIUIM3ALIHAH. 1 JlaT4Mk TeMIepaTypbl

JIaboparophsriii onbiT Ne 3 «Omnpenerne-
HHUC TCMIICPATYPHI IIJIaBJICHUA U KpHUCTAJI-
JU3AIMHA METAJUIa

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMHWYECKHUE ITIOHATHUSA (8 HACOB)

7 HemHuoro u3 ucropuu xummn 1

8 Xumus BYepa, CEro/iHs, 3aBTpa 1

9 [IpocTbie U ClOKHBIE BEIIECTBA 1

10 DU3NYECKUE U XUMUYECKHE CBOMCTBA BE- 1
LIECTB

11 UucTteie BemecTBa v cMecu. OTanyue yu- 1 JlaTyuK 3JIEKTpONPOBOI-
CTBIX BEILECTB OT CMECEH. HOCTH, IU(POBOI MUK-
JIaboparophsriii onbiT Ne 4 «Omnpenerne- pockon
HUE BOJONPOBOIHOMN U JUCTUIUIMPOBAH-
HOW BOJIBD»

12 CriocoOsI pa3feneHus cmeceit 1

13 [TpakTudeckas padora Ne 2 «CriocoOsr 1 CnuproBka
pas3aeneHust CMecen»

14 3aKOH COXpaHEHMsI MACChI BEILIECTB. 1 Becsl anexTpoHHbIE

JleMoHCcTpannoHHbIN 3KcniepuMeHT Ne 1
«3aKOH COXpaHEHUsI MacChl BELIECTBY

PA3JIEJI 3. PACTBOPBI (6 YACOB)




15

ITonsTHE O pacTBOpax: ONpENEIICHUE pac-
TBOPOB, PACTBOPHUTEIH, KJIaccu(uKaus
pacTBOpPOB.

Jlaboparopusrtii onbiT Ne 5 «IlepechimieH-
HBII pacTBOp»

JlaT4Mk TeMIepaTypbl

16

PactBOopuMOCTS.

JIaboparophsiii onbiT Ne 6 «M3yueHue
3aBHCHUMOCTH PaCTBOPUMOCTH BEILIECTBA
OT TEMIIEPATyPhI».

JlaT4uk TemMIepaTypbl

17

Kpucramnorugparst.

JIaGopatopusiii onbIT Ne 7 «Onpenene-
HUE TEMIIEpaTyphl Pa3I0KEHHs KpUCTaI-
JoruapaTa

JlaT4Mk TeMIepaTypbl

18

BeIpamuBaHnue KpUCTaLIOB.
Jlaboparophsrii onbiT Ne 8 «Habmronenue
32 POCTOM KPUCTAJJIOB

[udpoBoii MUKpOCKOTT

19

CriocoObI BBIpaXEeHUsI KOHIIEHTPALIH
PacTBOPOB: MaccOBast 10Jsl paCTBOPEH-
HOTO BEIIECTBA, MOJIIPHAS KOHIICHTPA-
st

20

[Tpaktuyeckas padora Ne 3 «Omnpenene-
HHUC KOHICHTPAalIUU BCIICCTB KOJOPUMCT-
PHYECKHM I10 KaTHOPOBOYHOMY Ipa-

buKy»

Jatauk OINTUYECKOM
IUIOTHOCTH

PA3JIEJ 4. XUMHNYECKHUE PEAKIIUMU (7 YACOB)

21

Xumndeckue peakuuu. [IpuzHaku xumu-
YECKHUX PEAKLUN.

JleMOHCTpalMOHHbIN SKcniepuMeHT Ne 2
«Bp1eneHne 1 noriIoIeHue Tera —
IIPU3HAK XUMUYECKON peaKum»

JlaT4uk TeMIepaTypbl

22

Knaccudukanus XuMHYECKUX peaKIIni
10 Pa3JIMYHbIM NPU3HAKAM

23

Peakuus coenqunenus.

JIaboparopHsiii onbiT Ne 9 «Peakmust co-
enuHeHus hocdopa ¢ KUCIOPOAOM, OK-
cuna docdopa (V) ¢ Bomoi»

24

Peakuus pasnoxxenus.
JIaboparopusrtii onbiT Ne 10 «Peakuus
paznoxxenus ruapokcuaa meau (11)».
Jlaboparopusriii oneiT Ne 11 «Peakuus
Pa3IoKEHUS MaJIaXUTa»

CnuproBka

25

Peaxuus 3amerienust.

JIaGopartopuslii onbiT Ne 12 «Peakuus 3a-
MEIIEHUS MEH JKEJIE30M B PacTBOpE
MEIHOTO KYIIOpOCay.




JIaGopartopusrii onbiT Ne 13 «Peakuus 3a-
MEIIEeHUs BOAOPOAA IUHKOM B PacTBOpE
COJITHOM KHCJIOTBD).

JIaGopartopnslii onbiT Ne 14 «Peakuus 3a-
MEIIEHUS BOJOPOa KaJbIeM (HaTpUeM,
JIUTUEM) B BOJIEN

26

Peaxnus oomena.

JlaboparopHslii onbiT Ne 15 «Peaknus
oOMeHa MeXTy KapOOHATOM KaJIbIIUS U
COJISTHOM KUCJIOTOW.

JlaboparopHsiii onbiT Ne 16 «Peakuus
oOMeHa MEXy XJIOPUIOM Oapus U cep-
HOUW KUCJIOTOW»

27

Peaxnus HelTpanusanuu.
Jlaboparopusriii onbiT Ne 17 «Peakuus
HEUTpAITU3ALII)

Jatuuk pH

PA3JIEJI 5. OCHOBHBIE KJIACCBHI HEOPTAHUYECKHWX COEJJUHEHHUU (5 YACOB)

28 Oxcump. 1 [Tpubop st onpenerne-
JIaboparopusriii onbiT Ne 18 «Onpenerne- HUS COCTaBa BO3/IyXxa
HHUE COCTaBa BO3AyXa»

29 OcHoBanus. 1 Jlo3atop 00bEMa KHUIKO-
JleMOHCTpaMOHHBIN SKcriepuMeHT Ne 3 CTH, OIOpeTKa, TaTYNK
«OcHoBanus. TernoBoii 3 exT peakuu TEMIEPATYPBbl, JATUNK
THJIPOKCHUIa HATPHS C YTIIEKUCIIBIM Ta- JIaBIICHUS
30M»

30 Kucnotsr. 1 Hatuuk pH
JIaboparopusiii oneiT Ne 19 «Onpenerne-
Hue pH pasnuuHbIX cpeny.
JIaboparopusriii oneiT Ne 20 «Onpenerne-
HUE KHCIOTHOCTH TTOYBY»

31 Conu 1

32 [Tpaktuyeckas padora Ne 4 «Ilomyuenue 1 [udpoBoii MUKpOCKOTT
MEJIHOTO KyIiopoca

PA3JIEJI 6. XUMUYECKAS CBA3b (2 YACA)

33 XHUMHUYECKAsI CBSI3b U €€ BUJIBI 1

34 Kpucrannnueckoe CTpoeHHE BELLIECTBA. 1 JlaTuuk Temneparypbl

Kpucramnnueckue pemérku.
JleMOHCTpalMOHHBIN SKcriepuMeHT Ne 4
«Temneparypa naaBieHNs BELECTB C
pa3HbIMM TUIIAMU KPUCTAJUIMUECKUX pe-
LIETOK»
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«M3natensckuit nentp BEHTAHA-I'PA®»; Aximonepnoe obmiectBo «M3narensctBo [IpocBemienuey.

METOANYECKHUE MATEPHAJIBI U151 YYUTEJIA

Becnanos IlaBen MBanosuu, [lopodee Muxann Bukropoud. Metoamueckoe nmocodue «Peanuzaius oopa-

30BaTCIIbHBIX ITPOrpaMmM CCTCCTBCHHOHay‘IHOﬁ U TEXHOJIOTHYCCKOM HaHpaBHeHHOCTCﬁ 10 XUMHH C UCIIOJIB30-

BaHHEM 000pyioBaHus HeHTpa « Touka pocTany.

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.

10.

11.

12.

13.

14.

15.

16.

17.

Bacunbes B.I1., Mopo3zosa P.I1., Kouepruna JI. A. TIpakTHKyM 110 aHaIUTUYECKON XUMUU: Yueb. moco-
6ue ms By3oB. — M.: Xumus, 2000. — 328 c.

I'pocce 2., BaiicmanTtens X. Xumus s 1r0003HaTEIbHBIX. OCHOBBI XUMUHU U 3aHUMACIIbHBIC OMBITHI.
'AP. 1974. Ilep. ¢ nem. — JI.: Xumus, 1979. — 392 c.

Heprronsi B. @. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

Kunun . M. O6wmas xumust. [Ipaktukym L-mMukpo. PykoBoactso ans ctynentos. — M.: MITTY, 2006.
— 322c.

Hcnonp3oBanue mudpoBbIX 1abopaTopuil mpu o0yueHnn XumMuu B cpeaneit mkone/becnanos I1. . [lo-
podee M.B., XKunun [I.M., 3umuna A.U., OpxexoBckuit [1.A. — M.: BUHOM. JlaGopaTtopus 3HaHUH,
2014. — 229 c.

Kpucramnel. Kpucramnoruaparsl: Metoauueckue ykasanus K jgabopaTopHbiM pabotam. 6. Mudraxosa
H. II., ITerposa T. H., Paxmarynnuna 1. @. — Ka3zans: Kazas. roc. Texsoin. yH-T., 2006. — 24 c.
Jleencon M.A. 100 BompocoB 1 OTBETOB IO XMMHHU: MaTepuainsl s MIKOJIBHBIX pedeparos, dakyibra-
TUBHBIX 3aHATHN U CEMUHApOB: YuyeOHoe nocodbue. — M.: «MzmatensctBo ACT»: «M3naTenscTBO ACT-
penby, 2002. — 347 c.

Jleercon U. A. Xumuueckue peakiuu: TerioBoit agdekr, paBHOBecue, ckopocth. — M.: 8. 000 «M3-
natenbcTBO Actpens, 2002. — 192 c.

Jypse 1O. YO. CnpaBounuk no ananuruyeckoit xumuu. — M.: Xumus, 1971. — C. 71—89.

Hazaposa T.C., I'pabeuxuii A.A., Jlapoa B. H. Xumuueckuii sxcniepument B mkone. — M.: [IpocBe-
menue, 1987. —240 c.

Heopranuueckas xumusi: B 3 1./ Ilon pex. FO. /1. Tpetbsixoa. T. 1: ®u3nko-xuMmudeckue OCHOBBI HEOP-
TraHWYEeCKON XUMUH: Y4eOHUK s cTy . BoiciL. yueb. 3aBeaenuit/M. E. Tamm, 1O. /1. TperpsikoB. — M.:
Wzparenbckuit nentp «Axkagemus», 2004. —240 c.

[etpsino . B. Camoe HeoOBIKHOBEHHOE BemiecTBO B Mupe. — M.: [lenaroruka, 1976. — 96 c.
CrpensuukoBa JI. H. 13 yero Bcé€ cnenano? Pacckassl o BemectBe. — M.: Syza-tipecc. 2011. — 208 c.
CycnennukoBa B.M, Kucenesa E. K. PykoBoacTBO 110 IpUTrOTOBIIEHUIO TUTPOBaHHBIX pacTBOpoB. — JI.:
Xumus, 1967. — 139 c.

@apaneit M. Uctopus ceeun: [lep. ¢ anrn./Iloxn pen. b. B. HoBoxxunosa. — M.: Hayka. ['maBHas penak-
st pusuKo-mareMaTHueckoi urepatypsl, 1980. — 128 c., w1, — (bubnuoreuka «KBaHT»)

Xomuenko I'. I1., CeBactbsinoBa K. Y. OxucnurenbHO-BOCCTaHOBUTEIbHBIE peakuuu. — 16. M.: IIpocse-
menue, 1989. — 141 c.

Ounuknonenus mis geteid. T. 17. Xumus / I'nas. pen.B. A. Bononun, Ben. Hayd. pen. 17. U. JleeHcon.
— M.: ABanra +, 2003. — 640 c.



18. Optumo JI. Bona: kHura o caMom BaskKHOM BemecTBe B Mupe: nep. ¢ ¢pun. —M.: 18. Kommacl'nz, 2019.
— 153 c.

19. Yeptkos N.H., XKykos II. H. Xumuueckuii 5KCrIepuMEHT ¢ MajbIMU KOJIMYECTBaMu peakTuBoB. M.: I1po-
cBenienue, 1989. — 191 c.

20. Caiir MI'Y. Ilporpamma Kypca XMMUHU s ydammxcs 8—9 kiaccoB 00meo0pa3oBaTeIbHON MIKOJEL.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caitr ®UIIN. OTkpeIThil OaHK 3amaHuidl 11 (HOPMHUPOBAHHUS E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xomiekuus iudpoBeix 00pa3oBaTesbHBIX pecypcoB. http://school-collection.edu.ru/catalog

23. Caiit @enepanbHblil HeHTP HHPOPMAITMOHHO-00pa30BaTEeLHBIX pecypcoB. http://fcior.edu.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJ1OBAHHUE

CrpaBounble Tabnuiel, [leproanyeckas cucrema xuMudeckux sneMmeHToB J[.M. MenzaeneeBa, Tabnuna pac-
TBOPUMOCTH, C-)HGKTpOXI/IMI/I‘-IeCKI/Iﬁ pAan HaHpH)KeHI/Iﬁ MCTAJIJIOB, MOACIIN KPUCTAJNIMYCCKUX PCHICTOK, MOACIIN
aTOMOB.

OBOPYJOBAHME JIJIsI IPOBEJIEHUS JIABOPATOPHBIX, IPAKTUUYECKUX PABOT, IEMOHCTPA-
un

OBOPYJIOBAHUE HHEHTPA "TOYKA POCTA":
- TATYUK TEMIIEPATYPHI ;

- CIIUPTOBKA;

- TEPMOMETP;

- QJIEKTPUYECKAs IUTUTKA,

- JaTYUK HJIEKTPOIPOBOJHOCTH;

- uu(ppOBOI MUKPOCKOTI,

- BECHI JIEKTPOHHBIE;

- ipuOOp 715 ONpEACTICHHUS COCTaBa BO3/yXa;
- TATYUK ONTHYECKOH IIIOTHOCTH;

- natuuk pH;

- 103aTOp 00BEMa KUIKOCTH;

- OropeTka;

- TaTYUK JIaBJICHUS;

HITaruBbl 1a00paTOpHBIE, IITATUBBI ISl MPOOUPOK, MPOOUPKHU, TPOOUPKOAEPIKATENIN, MEPHBIE LIMITHHPHI,
XUMHUYECKHE CTaKaHbI, KOJIOBI, BECHI JIAOOPATOPHBIE C pa3HOBECAMH, BOPOHKH, CTEKJIIHHbIC TTaJIOUKH, (PHUITh-
TpoBasibHAs Oymara, CIUYKH, KOMILJICKTHI peaKTHBOB, HAOOPBI MHAUKATOPOB.






