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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma «3aHUMaTenbHas XUMUSD») JETAIN3UPYET COAEpKaHUE Kypca BHEYPOUHOM /1E€ATEIbHOCTH,
naeT noApoOHOe pacipeesieHIe YacoB U MOCIeI0BAaTEIbHOCTh U3YUEHHUS TEM U Pa3JIeIioB.

Jlannas mporpaMMa npeaHa3HaueHa i yqamuxcs 8-9 KiaccoB, MO3BOJSET PACIIUPUTh U YTIYyOUTD y
ydamuxcs NpakTU4ecKoe IPUMEHEHNE NI0JIyYEHHBIX TEOPETUYECKUX 3HAHUM 110 XUMUHU.

ABTOpCKas nporpaMma paccuuTaHa Ha yyamuxcs 8-9 kinaccoB Ha 68 yyeOHBIX 4acoB, OpUEHTHPOBaHA
Ha yriayOsieHue M pacliMpeHHe 3HaHUH, Ha pa3BUTHE JIF0OOO3HATEIBHOCTH M MHTEpeca K XUMHUM, Ha CO-
BEPLICHCTBOBAaHME YMEHHUH, ydaluxcs oOpamarbcs ¢ BEleCTBaMH, MPOBOAUTE XUMUYECKUH SKCHEpHU-
MEHT C UCIOJIb30BaHUEM COBPEMEHHBIX MPUOOPOB M 000PYJOBaHUS LIEHTpa 00pa30BaHUs €CTECTBEHHO-
Hay4YHOU U TEXHOJOTHMYECKON HaIlpaBIE€HHOCTEN « TOUKHU pocTay.

[Tpu pa3paboTke MporpamMMbl aKIEHT JIETaJICsl Ha BOIPOCHI, KOTOPHIE B 0a30BOM Kypce XHUMHUHU OCHOB-
HOM LIKOJBI PacCMaTPUBAIOTCSI HEOCTATOYHO IOJHO WUJIM HE PAacCCMATPUBAIOTCA COBCEM. 3aJaud U yII-
paXHEHUs NOJ00PaHbI TaK, YTO 3aHATHS MO UX OCMBICICHHUIO U PEIICHUIO IPOXOAAT MO0 HapaieabHO
C U3y4aeMbIM Ha ypOoKax MaTepHajioM, JIMOO KaKk HOBTOPEHHE yKe MOIyYEHHBIX 3HAHUH.

B o0yuenun xumuu 6oJbII0e 3HAUCHUE UMEET SKCIIEpUMEHT. B mpouecce skcnepuMeHTanbHoi pado-
Thl yJaliecs NpuoOpeTyT ONBIT MO3HAHUS PEaIbHOCTH, SBJISIFOILMICS BaXKHBIM 3TalioM (JOPMHUPOBAHUS
y HUX yOeXJEHH, KOTOpbIE, B CBOIO OUYEpElb, COCTABIISIIOT OCHOBY HAy4YHOI'O MHUPOBO33peHMs. Peanu-
30BaTh YKa3aHHbBIE IIEJIH ITOMOXKET OCHAIEHHE HIKOJIBFHOTO KaOMHETa XMMHUU COBPEMEHHBIMU IpUOOpa-
MU U 000pYZOBAaHHUEM LIEHTpa 0Opa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKON HaIlpaBJIEHHO-
creit «Touku pocray. Mcnonb3oBanue obopynoBanusi «Todka pocTay MpH peaau3aluyl JTaHHOW IPo-
IPaMMBI ITO3BOJIUT CO31aTh yCIOBUSA:

* JUIS PACHIMPEHUSI COJIEPKaHMS IIKOJIBbHOTO XUMHUYECKOr0 00pa3oBaHus;

* JUIs IOBBIIIEHUS 1T03HABATEIbHON aKTUBHOCTH 00YyYarOIMXCs B €CTECTBEHHO-HAYYHOM 001acTH;

* 17151 Pa3BUTHS JTMUYHOCTH peOEHKa B mpoliecce 00yueHHsI XUMHUH, €ro clocoOHoCTeH, (OpMUpPOBAHUS
U YZOBJIETBOPEHUS COLMAIBHO 3HAUMMBIX HHTEPECOB U MOTPeOHOCTEH;

* U151 paboThI C OJapEHHBIMM LIKOJIbHUKAMH, OpPTraHU3alMK WX Pa3BUTHS B Pa3JIMYHBIX 00sacTAX 00-
Pa30BaTEIbHOM, TBOPYECKON AEATEIBHOCTH.

KonnuecTBeHHBIE SKCIIEPUMEHTHI TO3BOJIAT MOJIy4aTh JOCTOBEPHYIO MH(OPMALIHIO O TPOTEKAHUN TEX
WJIM MHBIX XMMHYECKHUX IPOIECCaxX, O CBOWCTBaX BemlecTB. Ha OCHOBE NMOIYy4EHHBIX dKCIEPUMEHTAIb-
HBIX JAHHBIX YYall[MEeCsl CMOTYT CaMOCTOSITENIBHO JeNaTh BBIBOJbI, 0000IIaTh pe3yibTaThbl, BBISBIATH
3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OyJeT COoCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMM OOYyUYEHHSI HIKOJb-
HUKOB.

AKTYaJbHOCTb NIPOTrpamMMbl B TOM, YTO OHA CO3JAET yCIOBHS JUIsl COLIMAIBHOTO, KYJIBTYPHOTO U IIPO-
(beccHOHaTBbHOTO CaMOOIIPENIEICHUs, TBOPUECKOM caMopeanu3aluy JIMYHOCTH peO&HKa, pa3BUTHUA Y
00y4aroIuXcsl eCTECTBEHHO-HAYYHOW, MaTeMaTH4eCKOH, MH(POPMAIIMOHHOW TPaMOTHOCTH, (GOpMHUpPOBa-
HUSI KPUTHYECKOTO M KPEAaTHBHOI'O MBIIIJIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HaAIpaBJIEHHOCTU. 3HAHUSA U YMEHHUs, HEOOXOUMbIE JJIsi OpraHU3alMK UCCIIEeI0BATENbCKON AESITeNbHO-
CTH, B OyAYIIIeM CTaHyT OCHOBOM JIJIsl OpraHu3alii Hay4HO-HCCIIE0BATEeIbCKON NEATEIbHOCTH B By3aX,
KOJUIEIDKAX, TEXHUKYMax U T.1.

OnHMM U3 OCHOBHBIX NPUHIUIIOB MOCTPOEHUS NPOTPAMMBI ABJISETCS MPUHIUI JOCTYITHOCTH. DKCIIe-
PUMEHTAIIBHBIE JJaHHBIE, ITOJIYYEHHBIE YYalIUMHCS IPU BBIIOJIHEHUN KOJMYECTBEHHBIX ONBITOB, TO3BO-
JAT y4YallUMCs CaMOCTOSITENBHO J€JIaTh BBIBO/BI, BBIABIATE 3aKOHOMEpPHOCTHU. [101X0/1b1, 3a5105KEHHBIE B
coJiep>KaHue MPOrpaMMBbl Kypca, CO31at0T HEOOXOJUMBbIE YCIOBUS AJIsi CUICTEMHOIO YCBOCHMSI yYalllUMHU-



Csl OCHOB HayKH, JJIsl 00ecredeHts pa3BUBAIOLIET0 U BOCIHUTHIBAIOLIETO BO3ACHCTBYS OOyUeHUs Ha JIHY-
HOCTh yuyaierocs. dopmupyemble 3HaHUS JAOKHBI CTaTh OCHOBOM CHUCTEMBI YOEXKJIEHUHN LIKOJIbHHKA,
LEHTPAIBHBIM SIPOM €r0 HAYYHOT'O MUPOBO33PEHUSI.

IEJIA Y 3ATAYU

K HampaBieHHI0 IepBOCTENIEHHON 3HAUMMOCTH IPU peanu3alu o0pa3oBaTeabHbIX (YHKIUH mpen-
MeTa «XUMUS» TPAJAULUOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIIBHOCTH Y€JI0BEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUpPOBOH KyJBTYphl. 3ajaya NpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XMMHUYECKHUX 3HAHUH —
BOXHEUIINX (PAKTOB, MOHIATUHN, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHHA, TOCTYIHBIX 0000IIEeHnt MUPO-
BO33PEHYECKOr0 XapaKTepa, sI3bIKa HaAyKH, 3HAHUHW O HAYYHBIX METO/IaX M3yYeHHUS BEIIECTB U XUMHUE-
CKUX pEaKIIHii, a Takke B (JOPMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C
IUTAHUPOBAHUEM, HAOIIOJCHUEM U TPOBEICHHEM XHMHYECKOTO SKCIIEPUMEHTa, COOIIOACHUEM IMPABUI
0e30macHOro oopalleHus ¢ BeleCTBaMH B IOBCEHEBHOM JKU3HU.

Hapsiny ¢ 3TuM e n3y4eHus npeaMeTa B IporpaMMe YTOUHEHbBI M CKOPPEKTUPOBAHBI C YY4ETOM HO-
BBIX NPUOPUTETOB B CUCTEME OCHOBHOTrO o01iero oopazoBanus. Ceroans B o0pa3oBaHuu 0co00 3HAYU-
MO MPHU3HAETCS HANpPaBIEHHOCTh OOY4YEeHUs Ha Pa3BUTHE U CaMOpPA3BUTHE JIMYHOCTH, (pOpMUpOBaHHE
e mHTeIUIeKTa 1 o0Iel KyapTypbl. OOyd4eHHe YMEHUIO YYUTHCSA M MPOAOIDKATh CBOE 00pa3oBaHHE Ca-
MOCTOSITEIPHO CTAHOBHUTCS OHOM M3 BAXHEUINNX (PYHKIUH YIEOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM IIpU U3YYE€HHUU XMMUU B OCHOBHOM IIKOJIE TOMUHUPYIOIIEE 3HAaU€HHE pUoOpen Ta-
KM€ LIEJH, KaK:

(dbopMHpOBaHNE MHTEUIEKTYaJIbHO Pa3BUTOHM JIMYHOCTH, FOTOBOM K caMOOOPa30BaHUIO, COTPYIHUYE-
CTBY, CaMOCTOSIT€IbHOMY IPUHSATHIO PEIIEHHH, CIIOCOOHON alanTHpPOBATHCS K OBICTPO MEHSFOIUMCS
YCIIOBUSM >KU3HU;

HalpaBJIeHHOCTh 00YyYEHHs Ha CUCTEMATHUECKOEe NMPHOOIIEHHE YUaIIUXCs K CAMOCTOSTENIbHON MO3Ha-
BaTEJIbHOW JIeATebHOCTH, HAyYHBIM METOJIaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE CIIO-
COOHOCTEH K XMMHH;

obecrieueHrne yCIIOBUM, CIMOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYArONIUMUCA OMBITa PazHOOOpa3HOU
NeSITeNIbHOCTH, TIO3HAHUS M CAMOIIO3HAHMUSI, KIFOUYEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHLIUH), UMEIOLINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3IMYHBIX BUJIOB 1€ATEIbHOCTH;

dopmMHpoBaHUEe YMEHUI OOBSICHATH M OLICHUBAThH SIBIICHUS OKPYKAIOLIEr0 MUpa Ha OCHOBAHWUU 3HAHUN
Y OTIBITA, OJIYYEHHBIX IIPU U3YYEHUU XUMMUH;

¢dopmHpoBaHUEe Yy 00yYaIOUIMXCSl TYMaHUCTUYECKUX OTHOIIEHUH, MOHUMAHUS [IEHHOCTH XUMHYECKHX
3HaHUH A7 BEIpaOOTKH 3KOJOTMUYECKH 11e1eCO00pa3HOro MOBEACHHs B OBITY U TPYIOBOU IESATEIBLHOCTH
B LIEJISIX COXPAHEHMSI CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOJTHON CPEJIbl;

pa3BUTHE MOTHUBALIMM K O0YYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCIMTAHUIO Ha OCHOBE
YCBOEHHUSI O0IIEUYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Mpoduiis U HarpaBieH-
HOCTH JAJIbHENUIIEro 00yUyeHusl.

COIEPKXAHHUE KYPCA

PA3JAEJI 1. METOAbI IO3BHAHU S B XUMUU (6 YACOB)

3HAaKOMCTBO C OCHOBHBIMH METOJIaMU HAayKU. ODKCIEPHUMEHTAJbHbIE OCHOBbI XMMHU. 3HAKOMCTBO
IIKOJIBHUKOB C OCHOBHBIMU METOJIaMHU HCCIIEJOBaHMsI U 000py/IOBaHUEM LEHTpa 0O0pa30BaHUs €CTEeCT-
BEHHO-HAy4YHOH U TeXHOJOrnueckoi HampasieHHocTel «Touku poctay. [IpaBuna noBenenus B kabuHe-
Te XuMuH. BBOHBIN nHCTpYKTaX. [IpencraBienne o TOYHOCTH U3MEpEHUN MUGPPOBBIX JATYMKOB U aHA-



noroBeIX NpubopoB. IIpeacraBnenue o Temneparype IUiaBieHus, 0OpaTUMOCTH TUIaBJICHUS M KPHUCTaJl-
JU3alUu.

[TpakTrueckas padota Ne 1 «M3ydeHne cTpoeHHS TUTAMEHI.

Jlaboparopuslii onbIT Ne 1 «Jlo kKakoit TemmnepaTypbl MOXKHO HarpeTh BEIIECTBO?».

Jlaboparopusiii onbIT Ne 2 «M3mMepenue TemnepaTypbl KUTIEHUS BOJBI C IIOMOIIBIO TaTYMKa TeMIepaTy-
PBI U TEPMOMETPAY.

Jlaboparopusrtii onbiT Ne 3 «OmnpeneneHue TeMIepaTypsl IUIABICHUS U KPUCTAUIA3AIMHA METAIIIA).

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMUWYECKUE ITOHATHS (12 HACOB)

HemHuoro u3 ucropun xumuu. XuMus BYEpa, CEroans, 3asrpa. IIpoctsie n cinoxusle Bemecrsa. Gusnye-
CKHE U XUMUYCCKHE CBOICTBA BenlecTB. UncThle BemecTBa U cMecd. OTIHYME YUCTHIX BEIIECTB OT CME-
ceit. CriocoObI pa3zesieHusi cMeceil. 3aKOH COXPaHEHHs MacChl BEIIECTB.

[TpakTrueckas padota Ne 2 «CriocoObI pa3iesieHUst CMECEi.

Jlabopartopusblii onbIT Ne 4 «OnpeneneHre BOJOMPOBOAHON U TUCTHIUIMPOBAHHON BOIBDY.
JleMoHcTpanoHHbIH 3KciepuMeHT Ne 1 «3akoH coXpaHEHHUsI MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (10 HACOB)

[TonsATHE O pacTBOpax: OMpeesieHHEe PacCTBOPOB, PACTBOPUTENH, PACTBOPUMOCTD, Kilaccu(uKanus pac-
TBOpOB. Kpucramnoruapatsl. BeipamuBanue kpuctamuioB. CrocoObl BBIpaKEHHS KOHIEHTPAIMU pac-
TBOPOB: MacCOBasi J0JIsI pACTBOPEHHOIO BEILIECTBA, MOJISIPHASL KOHLIEHTPALIHSL.

[TpakTuyeckas pabota Ne 3 «OnpezneneHre KOHUEHTPALMM BEILECTB KOJIOPUMETPUUECKUM IO KaTuOpo-
BOYHOMY IpauKy».

JlaGopatopuslii onbIT Ne 5 «/3yueHune 3aBUCUMOCTH PaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATypPhbI».
JlaGopatopusiii onbIT Ne 6 «HabmrogeHne 3a pocToM KPUCTAIIOB.

Jlabopartopusiit onbiT Ne 7 «IlepechiieHHbIi pacTBOP».

JlaGopatopuslii onbIT Ne 8 «OnpenienieHre TeMIepaTypsl pa3ioKeHUs] KpUCTAIUIOTUIPATAY.

PA3JIEJI 4. XUMWYECKUE PEAKIINU (18 YACOB)

Xumnueckue peakuuu. IlpusHaku xumuyeckux peakuuit. Kimaccudukamuss XMMHUYECKUX peakUuil 1o
Pa3UYHBIM NpU3HaKaM. Peakiiun coelmHeHNs, pa3IokKeHNs, 3aMellIeHHs], 0OMEeHa, HEUTpaTH3aliH.
JlaGopatopuslit onbiT Ne 9 «Peaknust coequnenus pocdopa ¢ kucinopoaom, okeuaa pochopa (V) ¢ Bo-
JIOH».

Jlaboparopusiii onbiT Ne 10 «Peakuus paznoxenus rugpokcua meau (I11)».

Jlaboparopusbiit onbIT Ne 11 «Peakuys pa3ioxkeHus: MaTaxuTay.

JlaGoparopHsbrit orbIT Ne 12 «Peakius 3aMemeHus: MeJIA KeJIe30M B PACTBOPE METHOTO KYITOpOca.
Jlabopartopusiit onbiT Ne 13 «Peakiiust 3aMenieHust BOJOpoAa IIMHKOM B PACTBOPE COJISTHOM KUCTOTHI.
JlaGopatopuslif onbIT Ne 14 «Peakuus 3amernieHust BOJOPOa KajableM (HaTpUeM, TUTHEM) B BOEY.
JlaGopatopuslii onbIT Ne 15 «Peakiust oOMeHa Mex Iy KapOOHATOM KalbLMs U COJITHOM KUCIOTON».
JlaGopatopuslii onbIT Ne 16 «Peakuus oOMeHa MEXTy XJIOPUAOM Oapus U CEPHOI KHCIOTOM».
Jlaboparopusiit onbIT Ne 17 «Peakuus HedTpamu3zanum»

JleMOHCTpanMOHHBIN SKcrepuMeHT Ne 2 «BhIJieieHre U IMOTJIONICHNE TeTia — MPU3HAK XUMUIECKON pe-
AKIIMM.

PA3JIEJI 5. OCHOBHBIE KJIACChl HEOPTAHUYECKWX COEJIMHEHMIA (14 YACOB)



Knaccudukanus nHeoprannueckux coeauHeHuid. OKCuAbl — COCTaB, HOMEHKIJIATypa, Kiaccuukarus,
XUMHUeckue cBoicTBa. [loHsATHE O THAPOKCHAAX — KHUCIOTAaX U OCHOBaHUsAX. Ha3BaHus U cocTaB OCHO-
Banuil. ll[énoun, nx cBoiicTBa U cnocoOb! nonyueHusi. HepactBopumMbie OCHOBaHUS, UX CBOMCTBA U CIIO-
coObl mostydeHus. OKCUIbpl U TUAPOKCUIBI, oOanatonue amporepHbIMU cBoiicTBamMu. Knaccudukanus
KHMCJIOT (B TOM YHCJIE OPraHUYECKUE U HEOPIaHWYECKHUE), UX COCTaB, HOMEHKIarypa. O0ume xumMuye-
CKH€ CBOMCTBa KUCIOT. Py aktuBHOCTH MeTaiioB. CocTaB, HOMEHKJIATypa COJIeH, paBuja coCTaBlle-
HUS GOpMYII coseil. XMMHYECKHe CBOMCTBA COJIEH.

[TpakTuueckas padota Ne 4 «[lomydeHrne METHOTO KyIIOpocay.

Jlaboparopuslii onbiT Ne 18 «OmnpeneneHue cocraBa BO3yxay.

Jlaboparopusiii onbiT Ne 19 «Onpenenenue pH pasnuyuHbIx cpeay.

Jlaboparopuslii onbiT Ne 20 «OnpeneneHue KUCIOTHOCTH ITOYBY.

Jemonctpannonubiii s3xkcnepuMeHT Ne 3 «OcHoBaHus. TemnoBoii 3G(EeKT peakiuu TuIpoKCuIa HaTpus
C YIJIEKHUCIIBIM Ia30M».

PA3JIEJI 6. XUMUNWYECKAS CBI3b (8 HACA)

Xumuueckas cBs3b. Buabsl xumuueckoi cBsa3u. Kpucramnmueckoe crpoeHue BemecrBa. Kpucramnmue-
CKHE pEHIETKNM — aTOMHAas, MOHHAs, MOJICKYJISIpPHAsl U UX XapaKTEPUCTUKH.

JlemoncTpannoHHbii 3kciepuMeHT Ne 4 «TemnepaTypa MiaBieHUs BEIIECTB C Pa3HbIMU THIAMU KpU-
CTAJUTMYECKUX PEIIETOK)

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHBI

JINYHOCTHEBIE pe3y/IbTaThl
OO0yyaromuiicst MOJIy4UT BO3MOKHOCTH /17151 GOPMUPOBAHUS CIIEIYIOMINX JIUYHOCTHBIX Y'Y I:
* OIpeJielIeHe MOTUBAIIMK U3yYeHHs yueOHOro MaTepHraa;



* OLICHMBAHHME YCBAaWBAaEMOT0 yueOHOro MaTepuana, UCXOJs U3 COIHAIbHBIX U JIMYHOCTHBIX LIEHHO-
CTEH;

* TIOBBIIIIEHHE CBOETO 00Pa30BaTEIHHOIO YPOBHS M YPOBHS TOTOBHOCTU K M3YYE€HHUIO OCHOBHBIX HCTO-
PUYECKHUX COOBITHI, CBSA3aHHBIX C PA3BUTHEM XUMUU U OOIIECTBA;

* 3HaHUE MPABUJI TOBEACHUS B YPE3BbIYAMHBIX CUTYAIIHSIX;

* OIICHUBAHUE COIMATIBHON 3HAUMMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUEIH;

* BJIAJICHHE MpPaBUJIaMU O€30MacHOTO OOpaIIeHUs] ¢ XUMHUYECKUMHU BEUIECTBAMH U 000PYIOBaHHEM,
MIPOSIBJICHUE IKOJIOTHYECKON KYJIbTYPBHI.

MertanpeameTrHble pe3yJibTaThbl

PerynaruBHeie

OO0yJarmMACs MOTYYUT BO3MOKHOCTD TSl JOPMUPOBAHUS CIACAYIOMUX PETyIATHBHBIX Y'Y [

* [eJIenoaraHue, BKIItoYasi MOCTAaHOBKY HOBBIX IIeNei, mpeoOpa3oBaHue MPaKTUUECKON 3a/1a4 B MO-
3HaBaTEIbHYI0, CAMOCTOSITEILHBIN aHATN3 YCIOBUM JIOCTHUKEHUS 1I€JIM HAa OCHOBE YYETa BBIJCICHHBIX
YUHUTEIIEM OPUEHTUPOB JICHCTBUSI B HOBOM Y4€OHOM MaTepHuaie;

* IUIAHUPOBAHUE MTYTH JIOCTUKEHUS LIETICH;

* yCTaHABJICHUE IICJIEBBIX MPUOPHUTETOB, BBIACICHUE ATbTEPHATUBHBIX CIIOCOOOB TOCTHXKCHUS 1IEJIA U
BBIOOp Hanboee 3 PpeKTUBHOTrO Cr1ocooa;

* YMEHHUE CAMOCTOATEILHO KOHTPOIMPOBATH CBOE BPEMsI U YIIPABISATH UM;

* YMEHHUE MPUHUMATh PElIeHUs] B TPOOJIEMHON CUTYaIUH;

* IOCTAaHOBKA Y4eOHBIX 33a]1a4, COCTAaBIICHHUE IJIaHA U MOCJIEI0BATEIbHOCTU ACHCTBHIA,

* opranu3anus pabodero MecTa IMpy BHIMOTHCHHH XUMHYECKOTO IKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3YJIHTATOB O0YUEHMsI, OIICHHBaHUE YCBOCHHOTO MaTepuala, OlleHKa KauyecTBa U
YPOBHS TIOJTyYEHHBIX 3HAHUN, KOPPEKIUS TUTAHA U CITOCO0a ISHCTBUS MTPH HEOOXOIUMOCTH.

Ilo3HaBaTeNbHbBIE

OO0yyaromuiicst MOJIy4UT BO3MOXKHOCTB JJ1s1 (POPMUPOBAHHUS CIEAYIOIIMX O3HABaTeNbHbIX Y'Y /1:

* IOKMCK U BblJIeJIEHUE HH(POPMAIIUH;

* aHAJIN3 yCJIOBUU M TpeOOBaHUH 3a7a4yM, BEIOOP, COMOCTABICHUE U 0OOCHOBaHUE crocoda perieHus
3a/1a4y;

* BbIOOp Haunbosee 3(h(PEeKTUBHBIX CIIOCOOOB PEIICHUs 337audl B 3aBUCHMOCTH OT KOHKPETHBIX YCIIO-
113707

* BBIJIBHOKEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOD criocoba e€ MpOBEPKU;

* CAMOCTOSITETIHOE CO3[]aHUE aJlTOPUTMa JIEATENbHOCTH IIPU PEIIeHUU MpOoOsieM TBOPUYECKOTO U MO-
HCKOBOTO XapakTepa;

* YMEHHU XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOECHUIO U CBOMCTBAM;

* OIMCBHIBAaHUE CBOMCTB: TBEPJBIX, KUAKHX, Ta3000pa3HbIX BEILIECTB, BHIIEICHNUE UX CYILECTBEHHBIX
IIPU3HAKOB;

* 1300paKEHWE COCTaBa MPOCTEUIINX BEIIECTB C TOMOIIBI0 XMMUYECKUX (POPMYI M CYIIHOCTH XHUMHU-
YECKHUX PEAKINN ¢ TOMOIIBIO XUMHYECKUX YPABHEHUH;

* MpoBe/eHuEe HAOIIOJEHHM, ONMKMCaHWe MPU3HAKOB U YCJIOBHM TEUEHMS] XUMHYECKHX DPEaKIHi, BbI-
MOJIHEHUE XUMHUYECKOT0 SKCIIEPUMEHTA, BbIBOJIbI Ha OCHOBE aHalln3a HAOJI0/IEHUH 3a SKCIEPUMEHTOM,
pelieHre 3a1a4, NoJy4YeHue XUMUYecKo HH(OpPMALIUY U3 Pa3IMUHbIX UCTOYHHUKOB,;

* YMEHHME OPTaHU30BBIBATh UCCIIEAOBAHUE C LIEIBIO IIPOBEPKU TUIIOTES;

* YMEHHUE JIeNaTh yMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJBI;

* yMeHHE 00BEKTHUBHO OLIEHUBATh HH(OPMAIIMIO O BEIIECTBAX U XUMHUUECKUX MPOLECCAX, KPUTHUECKU
OTHOCHUTHCS K IICEBJOHAYYHON HH(pOpMAIUH.

KoMMyHUKaTUBHBIE




OO0yJarmuiics MOIYIUT BO3MOKHOCTD TSl JOPMUPOBAHUS CIASAYIOMNUX KOMMYHUKATUBHBIX Y'Y /1

* [IOJIHOE U TOYHOE BBIPA)KEHHE CBOMX MBICIEH B COOTBETCTBUHU C 33/ladyaMH U YCIOBUSIMHU KOMMYHHU-
Kalllu;

* aJICKBaTHOE HMCIOJb30BAaHUE PEUEBBIX CPEICTB ISl YYacTHS B JUCKYCCUU M apryMEHTallud CBOEH
MO3UIIMH, YMEHUE MPECTABIATh KOHKPETHOE COJIEpKaHHE C COOOIIEHNEM €ro B MMCbMEHHON U YCTHOM
dopme, onpenenenue croco60B B3aUMOJICHCTBIUS, COTPYIHIUECTBO B IIOMCKE U cOOpe HHPOPMALINY;

* OIpeJIeNIeHUe CIOCO00B B3aMMOCHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope MH(popManuu, y4a-
CTHE B JHajore, IUIAHUPOBAHHE OOLIMX CIOCOOOB pabOThI, MPOSBICHUE YBAXHUTEIHHOIO OTHOLICHHUS K
OPYTUM yYalluMcs;

* OMHCAHUE COJIEPXAHUS BBIIOIHSAEMBIX NEHCTBUI C LIENBI0 OPUEHTHUPOBKU B MPEIMETHONpAKTHUYE-
CKOI1 1eTeIbHOCTH;

* YMEHHMsI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIMHU PA3IMYHBIX MO3ULUNA B COTPYI-
HUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE W TO3HUILHUIO, APTYMEHTUPOBATh U KOOPIUHUPOBATH €€ C TO-
3ULUSMH TapTHEPOB B COTPYTHHYECTBE MPHU BHIPAOOTKE OOIIETO pEHICHUs B COBMECTHOH IESATEIbHO-
CTH;

* OCYUIECTBIIATh B3aUMHBII KOHTPOJb U OKa3blBaThb B COTPYJHUYECTBE HEOOXOIMMYIO B3aUMOIO-
MOIIIb;

* IJIAaHUPOBATh O0IIKE CHOCOOBI pabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY ACWCTBUN
napTHépa, yMeTh YOKIaTh;

* MCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIE CPE/ICTBA JJIsi OTOOPaKEHUSI CBOMX UYBCTB, MBICIICH, MOTHBOB
1 TOTPEOHOCTEH; 0TOOpakaTh B peun (OmMHCaHue, OOBSICHEHUE) COMNCPKAHUE COBEPIIAEMBIX JICHCTBHIA,
KakK B (hopMe IrPOMKOI COMATM3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEU PEUH;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHLIMIO, UCIIOJIb3Ysl CPEACTBA YCTHON U MUCbMEHHOM KOMMY-
HUKAallUY TpU paboTe ¢ TeKCTaMU yueOHUKa U JOMOJHUTEIbHON JIMTEPAaTypoil, CIPaBOYHBIMU TaOJIHIIa-
MHU, NPOSBIIATH TOTOBHOCTh K YBaXKEHUIO HHOW TOUYKHU 3pEHHUS NTPU OOCYXIEHUHU PE3yJIbTaTOB BBITOJIHEH-
HOW pabOTHI.

IIpenmeTHbie pe3yJIbTaThI

OOyuaromuiics HayquTCs:

* IPUMEHATH OCHOBHBIE METO/Ibl [TO3HAHUS: HAOJIOICHIE, U3MEPEHHE, IKCIIEPUMEHT;

* OMKCHIBATh CBOMCTBA TBEPABIX, KUJIKHX, Fa3000pa3HbIX BELECTB, BBIIEIAS UX CYIIECTBEHHbIE IPU-
3HAKWU;

* PacCKpbIBAaTh CMBICIT 3aKOHA COXPAaHEHHUsI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHON T€OpUU;

* pazIuyaTh XUMUYECKUE U (PU3NYECKUE SBJICHUS, HAa3bIBATh MPU3HAKH M YCIOBUS MPOTEKAHUS XUMHU-
YECKUX PEeaKLnii;

* co0Or0/1aTh MpaBmiia 6€301acHoi paboThI PH MPOBEAECHUH OIBITOB;

* [10JIb30BAThCA J1a00OPATOPHBIM 000PYIOBAHUEM H MTOCYIO0M;

* 110JTy4aTh, COOMpPATh ra3000pa3HbIe BEUIECTBA U PACIIO3HABATD UX;

* XapakTepu3oBaTh (PU3MYECKHE U XHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX CO-
€IMHEHUH, TIPOBOJIUTD OMBITHI, MOJTBEPXKIAIOIINE XUMUYECKUE CBOMCTBA M3YYEHHBIX KJIaCCOB Heopra-
HUYECKUX BEIECTB;

* pacKphIBaTh CMBICI MOHATUS «PAaCTBOP», BBIUNCIIATH MAacCOBYIO JIOJII0 PACTBOPEHHOIO BEILECTBA B
pacTBoOpe, FTOTOBUTH PACTBOPHI C ONPEAEIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEIIECTBA;

* XapaKTepH30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTATMYECKOMN peIIéTKy,
OIIPEAEIATh BUJ XUMUYECKON CBSA3M B HEOPTaHUYECKUX COECINHEHUSX;

* IPOBOJUTH OIBITHI 10 NOJYYEHHUIO U U3YUYEHUIO XMMUUECKHX CBOWCTB Pa3IMUHBIX BEIIECTB;



* TPaMOTHO 00paIaTHCS C BEIECTBAMH B TIOBCETHEBHOM JKU3HHU.

Obyuarowuiicst noyyum 603MOACHOCMb HAYUUMbCSL:

* BBIIBUTATh U MPOBEPITH IKCIIEPUMEHTAIBHO THIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHO-
BE UX COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH BCTYIAaTh B XMMUYECKHE PEAKIIMHU, O XapaKTepe U MPOIyK-
Tax pa3jIMYHbIX XUMHUYECKUX PEaKIIHii;

* XapaKTEepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHUIO U CBOMCTBaM, YyCTaHABJIMBATh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXK/Y JJAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* HCIIOJIB30BAaTh MPUOOPETEHHBIC 3HAHUS IS IKOJOTUYECKH TPAMOTHOTO MOBEICHUS B OKPYKArOIIeh
cpene;

* HCIIOJB30BaTh MPUOOPETEHHBIC KIIFOUEBBIC KOMIIETCHIIMH TPH BBIMOJIHEHUU MPOEKTOB U PEIICHUU
y4eOHO-UCCIIeIOBATEIbCKUX 3aa4 10 W3YYEHHUIO CBOMCTB, CIIOCOOOB TOJyUYCHHUS M PacliO3HABaHUS Be-
IIECTB;

* 00OBEKTHBHO OIICHUBATH MH()OPMAIIHIO O BEIIECTBAX M XUMUYECKHX MIPOIECCax;

* 0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHHUM MO XUMUHU JJISI IPAKTUUECKON JCSITEIBHOCTH YeNIOBE-
Ka;

* CO3/1aBaTh MOJIENIM U CXEMBI JUIsl pelieHusl YIeOHBIX U MO3HABaTEIbHBIX 33]1a4;

MOHUMATh HEOOXOAUMOCTH COONMIOACHUS IPEAMUCAHUIA, TPEASIaraeéMbIX B HHCTPYKIHUAX MO UCIOIb30-
BaHHMIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUU U JIP.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammenoBaHme pa3- KosmuecTBo yacos JuiekTpoHHbIe (LU poBbIE) 00pa30-
n/n JeJIOB U TeM Mpo- BaTeJIbHbIe pecypchbl
Bce | m/p | a/p | AeMOH-
rpaMMbl
ro cTpanus
1 | Meroas! TO3HAHUS B 6 1 3 0 MarepuanbHO-TeXHUUYECKass 0a3a IeH-
XUMHUHU Tpa «Touka poctay.

DNEKTPOHHBIE TPE3EHTALNH.

Caiitr ®UIIN. OtkpeIThii O0aHK 3ada-
HUM U1s1 GOPMUPOBAHUS €CTECTBEHHO-
HaquofI T'paMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Caiit Enunast xoyutekuus UH(POBBIX

o0pa3oBaTeNbHbIX pecypcoB.
http://school-collection.edu.ru/catalog
Caiit denepanbHblii 1IEHTp HH(DOpMa-

[IMOHHO-00Pa30BaTEIbHBIX  PECYPCOB.
http://fcior.edu.ru/

2 | [lepBoHauanbHbIe XH- 12 1 1 1 MarepuanbHO-TeXHHUECKass 0aza IeH-
MHUYECKHUE TMTOHATHS Tpa «Touka pocTay.

DNEeKTPOHHBIE MPE3EHTAINH.

Caittr ®UIIN. OtkpeITBIi OaHK 3aja-



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://fcior.edu.ru/

HUM 1719 GOPMHUPOBAHUS €CTECTBEHHO-
HAy4YHOH TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Caiit Enunast xoyutekuus Uu(POBBIX

00pa3oBaTeNbHBIX pecypcoB.
http://school-collection.edu.ru/catalog
Caiir ®enepanbHblii IEHTp UHGOpPMa-
IMOHHO-00Pa30BaTEIbHBIX  PECYPCOB.
http://fcior.edu.ru/

PactBopsI

10

MartepuanbHo-TeXHUUYECKass 0a3a LeH-
Tpa «Touka pocray.

DNEKTPOHHBIE TPE3EHTALNH.

Caitr ®UIIN. OtkphITHIE OaHK 3aja-
HUM 1719 GOPMHUPOBAHUS €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Caiit Enunast xoyutekuust 1u(pOBBIX

o0pa3oBaTeIbHbIX pecypcoB.
http://school-collection.edu.ru/catalog
Caiit @enepanbHblil HEeHTp UHPOpMa-
LII/IOHHO-O6pa30BaTeJ'ILHBIX peCypcCoB.
http://fcior.edu.ru/

XUMUYECKUE PEAKIIUU

18

MartepuanbHo-TeXHUYECKass 0a3a IeH-
Tpa «Touka poctay.

DNEKTPOHHBIE TPE3EHTALNH.

Caiitr OUIIN. OtkpeIThii O6aHK 3a7a-
HUN 11 HOPMUPOBAHUS €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti
Caiir Enunas kostekuus IUQPPOBBIX

o0pa3oBaTeNbHbIX pecypcoB.
http://school-collection.edu.ru/catalog
Caiit @enepanbHblil HeHTp HUHPOpMa-
HHOHHO-OﬁpaSOBaTeHLHHX pPeCypcCoOB.
http://fcior.edu.ru/

OCHOBHBIE KJIACCHI HE-
OpPTaHWYECKHUX COCITH-
HEeHUH

14

MarepuanpHo-TexHUYECKass 0a3a IeH-
Tpa «Touka poctay.
DNEeKTPOHHBIC MPE3CHTAINH.



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://fcior.edu.ru/
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://fcior.edu.ru/
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://fcior.edu.ru/

Caittr ®UIIN. OtkpeITHIi OaHK 3aja-
HUM 1711 GOPMHUPOBAHUS €CTECTBEHHO-
HAay4YHOH TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Caiit Enunast xoyutekuus uu(pOBBIX

00pasoBaTebHBIX pecypcos.
http://school-collection.edu.ru/catalog
Caiit ®DenepanbHbIii IEHTp UHGOpMa-
IMOHHO-00Pa30BaTEIbHBIX  PECYPCOB.
http://fcior.edu.ru/

6 | Xumudeckas cBs3b

MartepuanbHo-TeXHUUYECKass 0a3a LeH-
Tpa «Touka pocray.

DNEKTPOHHBIE TPE3EHTALNH.

Caiitr ®UIIN. OTkpeITHI OaHK 3aja-
HUM 1719 GOPMHUPOBAHUS €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Caiit Enunast xoyutekuust 1u(pOBBIX

o0pa3oBaTeIbHbIX pecypcoB.
http://school-collection.edu.ru/catalog
Caiit @enepanbHblil HEeHTp UHPOpMa-
LII/IOHHO-O6pa30BaTeJ'ILHBIX peCypcCoB.
http://fcior.edu.ru/

Bcero yacos

68

20

KaHCHJIapHO'TGMaTI/ILICCKOG IIAHUPOBAHUC

10



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://fcior.edu.ru/
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://fcior.edu.ru/

HUcnonb3oBanue 000pya0BaHus

Ne Tema Kouau- LHEHTPa eCTeCTBEHHOHAYYHOI
n/m YeCcTBO HANPABJICHHOCTH
4acoB LenTpa «Touka pocra»
1. | OcHoBHBIE METO/IBI HAYKU. DKCIIEPUMEHTAILHBIE OCHO- 1 Hudposas nabopatopus ¢ naT4u-
BBl XUMUU. KaMH
2. | IlpeacraBienne O TOYHOCTH HW3MEPEHUH LU(PPOBBIX 1
JATYMKOB U aHAJIOTOBBIX IPUOOPOB
3. | [Ipaktuueckas padora Ne 1 «V3y4yeHHe CTpOCHUS TI1a- 1 JlaTunk TemmiepaTypsl TepMoOIap-
MEHHU» HBIH, CIIUPTOBKA
4. | IIpencraBnenue o Temreparype IiaBjiIeHuss 1 o0paru- 1 JlaTuMk TemiepaTypsl INIATUHO-
MOCTH TIJIABJICHUSI. BBI, TEPMO METP, DIEKTpUIECKast
IUTMTKA, CIIUPTOBKA
5. | IlpencraBnenue o TemMmeparype miaBJICHHs 1 00paTH- 1
MOCTH ILJIaBJICHUS.
6. | JJaGoparopHslii ombiT Ne 1 «Jlo kakoii TemmepaTypbl 1 JlaTuuk TemnepaTypbl IIIATHHO-
MO>KHO HarpeThb BEIIECTBO?». BBI, TEPMO METp, AIEKTPHUUECKast
IUTUTKA, CIUPTOBKA
7. | JJaboparopusIii orbiT Ne 2 «3MepeHne TemMreparypsl 1 JlaTumk TemiepaTypsl INIATHHO-
KHIICHUS BOZBI C TOMOIIBIO JaTYMKA TEMIEPaTyPhl U BBII, TEPMO METP, HIEKTPHUECKAs
TEPMOMETPAY. IUTUTKA, CIUPTOBKA
8. | [IpencraBienue 0 KpUCTAJUIN3AIHH. 1 JlaTyuk TeMnepaTypsl TepMonap-
HBIN
9. | JJaboparopusIii onbiT Ne 3 «Omipenienenue TeMnepaTypbl 1
TUTABJICHUS ¥ KPUCTAIUTM3AIUN METaILIIa
10. | IIpocThle U CIIOKHBIC BEIIECTBA. 1
11. | ®usnyeckue U XMMHUYECKHE CBOWCTBA BELIECTB 1
12. | Yucrsle BemecTBa u cMecH. OTIMYHME YUCTHIX BENIECTB 1 JlaT4mK 37eKTPONPOBOAHOCTH,
OT cMecei. U(PPOBOH MUKPOCKOIT
13. | CriocoObI paziencHus cMecei 1
14. | CriocoObl pa3iencHus cMecen 1
15. | JIaGopatopuslii onbIT Ne 4 «Onpenenenne BoJONPOBOI- 1
HOW U JUCTWJIMPOBAHHOW BOABD)
16. | IIpakTuyeckas padora Ne 2 «CriocoObI pa3ieieHus cMe- 1 CrimproBka
cen»
17. | IIpaktuyeckas padora Ne 2 «CriocoObl pa3/ieneHus cMe- 1
cen»
18. | 3akoH coXxpaHEeHHsT MacChl BENIECTB. 1 Becbl anekTpoHHBIE
19. | lemoncTpanuonHslii sxciepuMeHT Ne 1 «3akoH coxpa- 1
HEHHsI MacChl BEILIECTBY
20. | 3aKOH COXpaHEHHS MACChI BEIIECTR. 1
21. | PenreHne pacueTHBIX 33134 1
22. | PemeHune pacyeTHBIX 3a1a4 1
23. | [lonsiTHe 0 pacTBOpax: oIpeesIeHue pacTBOPOB, PaCTBO- 1 Jlatyuk TeMnepaTypbl IIIATHHO-
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puTenu, Kiaccuukaius pacTBOpPOB.

BBIH

24. | TlonsTre o pacTBOpax: ONpeeieHHe PacTBOPOB, pac-
TBOPUTEIH, KJIacCU(UKaLUs PaCTBOPOB.
25. | JlaGopatopuslii onbIT Ne 7 «IlepechIieHHbIi pacTBOP»
26. | PacTBOpUMOCTb. JlaTuuk TemmnepaTypsl IJIaTUHO-
BbII
27. | JJabopaTopHbIii onibIT Ne 5 «/3ydeHne 3aBUCHMOCTH pac-
TBOPUMOCTH BEILLECTBA OT TEMIIEPATYPBD».
28. | Kpucramioruaparsl. JlaTuuk Temneparypsbl IJIaTUHO-
BBIU
29. | JlaGopaTopusblii onbIT Ne 8 «OnpeneneHue TeMrneparypsl
Pa3oKEeHUs! KPUCTAIUIOTUPATAY
30. | BeipaniuBaHue KpUCTAJIIOB. Hudposoit Mukpockor
31. | BelpamuBaHue KpHCTAILIOB.
32. | JlaGopatopuslii onbIT Ne 6 «Habroenue 3a poctom
KPHUCTAJIOB
33. | CocoObl BeIpaXEHHsI KOHIIEHTPAIIUU PacTBOPOB: MacCO- JlaTyuK ONTHYECKON INIOTHOCTH
Basl J10JI1 PAaCTBOPEHHOI'O BELLIECTBA, MOJISIpHAs! KOHLIEH-
Tpauus
34. | CnocoObl BeIpaXEHHs KOHIIEHTPAIUU PacTBOPOB: MacCO-
Basi JIOJII PACTBOPEHHOTO BEIIECTBA, MOJISIpHAs! KOHIIEH-
Tpauus
35. | Pemenne pacueTHbIX 3a1a4
36. | Pemenue pacueTHbIX 3a1a4
37. | .. IlpakTrueckas padora Ne 3 «OmnpeneneHne KOHICH-
TpalLUH BEIIECTB KOJOPUMETPUUECKUM O KaTuOpoBOU-
HOMY TpaduKy»
38. | Xumudeckue peaxiuu. JlaTunk TemmnepaTypsl IJIaTHHO-
BBI
39. | Kitaccudukanust XUMHUECKHX PEaKIni 10 pa3InuaHbIM
MpU3HAKAM
40. | IIpu3HaKM XUMHYECKUX PEAKIIHH.
41. | lemoHcTpanuoHHbIi 3kcriepuMeHT Ne 2 «Briienenue u
MOTJIONIEHHUE TEIUIa — MPU3HAK XUMUYECKON PEaKITHm»
42. | Peakuus coeTMHEHN.
43. | JTabopaTtopHsii onbIT Ne 9 «Peakius coeauneHus poc-
¢opa c kucinopoaom, okcuaa pocdopa (V) ¢ Bomoi»
44. | Peakuus pa3iiosKeHHs. CnuproBka
45. | JJabopatopusrit onbIT Ne 10 «Peakmms pa3ioskeHust THI-

pokcuna meau (11)».
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46.

JlabopaTopusbiit onibIT Ne 11 «Peakius pasnoskeHus Ma-
JAXUTa»

47. | Peakus 3aMeIeHUS.
48. | JIaboparopHbIit onbIT Ne 12 «Peakius 3aMeIieHus] MeTu
KEJIE30M B PACTBOPE METHOTO KYIIOPOCay.
49. | JIabopatopusiit onbIT Ne 13 «Peakius 3aMemieHus: BoJ0-
poJia IIMHKOM B PACTBOPE COJISTHOW KHCIIOTBI.
50. | JlaGopatopuslii onbIT Ne 14 «Peakuus 3amerieHust BOAO-
poJia KaJbIeM (HaTpUEM, JINTHEM) B BOJIEN
51. | Peakuus oOmeHa. Hatuuk pH
52. | JlaGopatopuslii onbIT Ne 15 «Peaknust oOMeHa MEXIY
KapOOHATOM KaJIbIUS U COJITHOW KHCIIOTOM.
53. | JlaGopatopuslii onbIT Ne 16 «Peakius oOMeHa MEXTy
XJIOPUJIOM Oapust U CEPHOM KUCIOTOM»
54. | Peakuus HEeHTpaIu3aIyu. Hatuuk pH
55. | Jlabopatopsslii onbIT Ne 17 «Peakuust HeWTpamu3arim
56. | Oxcumsl. [Tpubop st onpenaenenus cocra-
Ba BO3AyXa
57. | JlaGopatopusliif onbIT Ne 18 «Ompenenenue cocraBa Bo3-
Tyxa»
58. | OcHoBaHus. Jlo3aTop 00bE€Ma KUJKOCTH, OF0-
peTKa, TaTINK TeMIIepaTyphl Iia-
TUHOBBIW, JTATYHK JABJICHUS, Mar-
HUTHAas Mellanka
59. | lemoHcTpanmoHHbIi skciepuMeHT Ne 3 «OcHOBaHHS.
TemnmoBoii 3¢ ekt peakiuu TUAPOKCHU A HATPUS C yTIIe-
KHCITBIM Ta30M»
60. | Kuciotsl.
61. | JlaGopatopuslii onbIT Ne 19 «Omnpenenenue pH paznmy- Haruank pH
HBIX Cpe.
62. | JTabopaTopusIii ombIT Ne 20 «OrmpeeneHue KHCIOTHOCTH Harauk pH
TTOYB)
63. | Comm
64. | Ilpaktrueckas pabora Ne 4 «[TonydeHre MeTHOTO KYIIO- Hudposoit MuUKpOCKOIT

pocay
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65. | XuMunueckas cBsI3b U €€ BUBI 1
66. | Kpucrammmueckoe ctpoeHue Bemnectpa. Kpucrammnae- 1 JlaTumk TemmnepaTypsl IJIaTUHO-
CKHE PEIIETKA. BB}, TaTYUK TEMIIEPATYypPBbI TEP
MOIapHbIN
67. | demoncrpaunonuslii sxcriepuMeHT Ne 4 «Temmeparypa 1 JlaTuuk Temneparypsbl IJIaTUHO-
IUIABJIEHUS BEUIECTB C Pa3HbIMU TUIIAMU KpHUCTauINYe- BbIH, TaTYUK TEMIIEPATYpPhI TEP
CKHUX PELIETOK» MOIIapHBIN

68. | Utorosoe 3anarue 1
YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
Xumus. 8 kiacc/Kysuenosa H.E., Turosa .M., I'apa H.H., O0miecTBO ¢ OrpaHHYEHHO’ OTBETCT-
BeHHOCThIO «M3narenbckuii nenTp BEHTAHA-T'PA®y; Akinoneproe obmectBo «M31aTenbcTBO
IIpocBemienue».

METOJUYECKUE MATEPHAJIBI IJIA YUUTEJIA
becnanos ITaBen MBanosu4, /JopodeeB Muxaun Bukroposuu. Metoamueckoe nmocobue «Peanmza-
Ul 00pa30BaTeIbHBIX MPOrPaMM €CTECTBEHHOHAYUYHOW U TEXHOJIOTMYECKON HalmpaBIeHHOCTEH 110
XMMHUU C UCHOJIb30BaHUEM 000pynoBaHus LeHTpa «Touka pocTany.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bacunwes B.II., Mopo3zosa P.I1., Kouepruna JI. A. TIpakTukyM NO aHaIUTUYECKON XUMHUM: Yueo.
noco6ue 11 By30B. — M.: Xumus, 2000. — 328 c.

2. I'pocce D., Baiicmantens X. Xumus s 10003HaTedbHbIX. OCHOBBI XMMUU U 3aHHUMAaellbHbIE
onbITel. I'/JIP. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.

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

4. XXunun JI. M. O6mas xumust. [Ipaktukym L-mukpo. PykoBoactBo ans crynenroB. — M.: MI'IY,
2006. — 322c.

5. Hcnonb3oBanue uudpoBsIx 1abopaTopuil npu oO0yuyeHuu XuMuu B cpennelt mkone/becnanos 1. U.
Hopodees M.B., Kumun JI.M., 3umuna A.U., OpxexoBckuii [I.A. — M.: BUHOM. Jlaboparopust
3Hanui, 2014. — 229 c.

6. Kpucramisl. Kpucramioruapats: Meroauyeckue ykazaHus K 1a0opaTopHbIM padotam. 6. Mudra-
xosa H. III., Ilerposa T. H., Paxmarymnuna 1. ®. — Kazans: Kaszan. roc. texson. yH-T., 2006. —
24 c.

7. Jleencon U.A. 100 BompocoB W OTBETOB MO XMMHH: Marepuaibl IS IMIKOJIBHBIX pedepaTos,
(bakynbTaTUBHBIX 3aHATUN U ceMUHapoB: YueOHoe mocobue. — M.: «M3natenbctBo ACT»: «U3-
natenbcTBO AcTpenby, 2002. — 347 c.

8. Jleencon U. A. Xumuueckue peakiuu: TermoBoi a¢¢ekt, paBHOBecHe, CKOpocTh. — M.: 8. 000
«M13narenbctBO Actpens, 2002. — 192 c.

9. Jlypse 0. }O. CipaBouHMK 1O aHanUTUYECKON XumMun. — M.: Xumus, 1971. — C. 71—89.

10. HazapoBa T.C., I'pabGenxuii A.A., JlapoBa B. H. Xumudeckuii skcriepuMeHT B Ikoie. — M.:

IIpoceemenue, 1987. —240 c.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Heopranunueckas xumusi: B 3 1./ [lox pen. FO. JI. Tperbsakosa. T. 1: ®u3nko-XxuMu4eckue OCHOBBI
HEOPraHWYeCKOW XUMHUHU: Y4eOHWK s cTyd. Beicml. y4deO. 3aBeaenuit/M. E. Tamm, IO.
. TpetbsikoB. — M.: U3narenbckuil HeHTp «Akanemus», 2004. —240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B mupe. — M.: [lemaroruka, 1976. — 96 c.
CrpensaukoBa JI. H. I3 wero Bc€ caemano? Pacckaswl o BemectBe. — M.: Sy3a-npecc. 2011. —
208 c.

CycnennukoBa B.M, KuceneBa E. K. PykoBozicTBO 110 IPUTOTOBJIEHUIO TUTPOBAHHBIX PAacTBOPOB.
— JI.: Xumus, 1967. — 139 c.

dapaneit M. Uctopust ceeun: Ilep. ¢ anrn./Ilon pen. b. B. HoBoxxunoa. — M.: Hayka. ['maBHas
penakuus GuU3NKo-MareMaThuieckou murepaTtypsl, 1980. — 128 c., min. — (bubnmoreuka «KBaHT»)
Xomuenko I'. TI., CeBactbsiHoBa K. M. OKuCIUTENHbHO-BOCCTAHOBUTENbHBIE peakiuu. — 16. M.:
[Ipocsemenue, 1989. — 141 c.

Ounukionenus s aerei. T. 17. Xumusa / I'maB. pen.B. A. Bosnoaun, Bex. Hayd. pen. 17.
. Jleencon. — M.: ABanrta +, 2003. — 640 c.

Optumo JI. Boga: kuura o caMom BaxHOM BeliecTBe B mupe: nep. ¢ pua. —M.: 18. Kommacl'una,
2019. — 153 c.

Yeprros U.H., XKykos II. H. Xumnyecknii 3KCIIEPUMEHT C MAJIBIMUA KOJIMYECTBAMM PEAKTUBOB. M.:
[Ipocsemnienue, 1989. — 191 c.

Caiitr MI'Y. Ilporpamma Kypca XuMUHU s ydamuxcs 8—9 kiaccoB oO0mieo0pa3oBareinbHON
mkonel.  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UIIN. OTkpeITHIM 6aHK 3a7aHui 11si GOpMHUPOBAHUS €CTECTBEHHO-HAYYHOH IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit  Enmunas  xomtekums  nudpoBbIX — oOpa3oBaresibHBIX  pecypcoB.  http://school-
collection.edu.ru/catalog

Caiit denepanbHblii IEHTP HHPOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

CnpaBquHe Ta6J'II/II_U>I, HepI/IOI[I/ILIeCKaSI CHUCTEMAa XUMHNYCCKUX 3JICMCHTOB I[I/I MeHzLeneeBa, Tal-
JiMga paCTBOPUMOCTH, BJ'IGKTpOXI/IMI/I‘-IeCKI/Iﬁ paa HﬂHpSDKGHHfI MCTAJIJIOB, MOJCIIN KPUCTAJUITMICCKUX
pPEmICTOK, MOACIIN ATOMOB.

OBOPYJAOBAHMUE Ui TPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,

JTEMOHCTPALIMI

OBOPYJIOBAHUME LIEHTPA "TOYKA POCTA":
- TaTYUK TEMIIEpPaTypbl (TEPMOMAPHBIN);

- CIIUPTOBKa;

- TaT4YUK TEMIIEpaTypbl IUIATUHOBBIN;

- TEPMOMETD;

- BJIeKTpUYEeCcKas IUINTKA;

- TaT4YUK 3JIEKTPOIPOBOJHOCTH;

- 1M pOBOI MUKPOCKOTT;

- IpUOOP TSI ONBITOB C AJIEKTPUUECKUM TOKOM;

- BECBI 2JIEKTPOHHBIE;
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- IpuOOP IS ONIPENICTICHHUS COCTaBa BO3/1yXa;
- JATYUK ONTHYECKOW IUIOTHOCTH;

- natuuk pH;

- 103aTop 00beMa JKUIAKOCTH;

- OropeTKa;

- IaTYHK J1aBIICHUS;

- MarHUTHAsI MEIIaJIKa.

[ TatuBel 1abOpaTOpPHBIE, IITATUBBI AJIs1 TPOOUPOK, MPOOUPKH, TPOOUPKOAEPIKATENN, MEPHBIE LIH-

JUHAPBI, XUMHUYECKHUEC CTaKaHbI, KOJ'I6BI, BEChI na6opaTopHLIe C pasHOBE€CaMH, BOPOHKH, CTCKIISIH-
HBbIC ITAJIOYKH, (1)I/IJ'IBTpOBaJ'IBHaSI 6yMara, CIIMYKHU, KOMILICKTBI pCaKTHBOB, Ha6op51 HHAWKATOPOB.
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