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HOACHUTEJIBHAA 3AIINCKA

HanpagaenHnocts (1po¢uiib) 001epa3BUBAONICH TPOTPaMMBbI:€CTECTBEHHOHAYYHAS.
AKTYaJIbHOCTB IIPOTpaMMbl. B cOBpeMEeHHOM 0011ecTBE B BOCIIUTAHUH O0yJaIONIUXCsl aKIIEHT
nenaercss Ha (OPMUPOBAHHE JIMYHOCTH, CHOCOOHOW CaMOCTOSATENBHO MBICIHTH, J0OBIBATh U
MPUMEHATh 3HAHWS, 4YETKO IUIAHUPOBATh JCUCTBUS, COTpyaHUYaTh. [IpuoOperenuro
oOy4aromumucs (yHKIMOHATBLHOTO HAaBBIKA MCCIENOBAHUS KaK YHUBEPCAIBHOTO crocoba
OCBOEHHUSI JI€MCTBUTEIBHOCTH CHOCOOCTBYET y4eOHO-HCCIEA0BATENbCKAs JAEATEIbHOCTb.
Y4eHHuecKkoe HCCIEeI0OBaHUE 0 XUMHH CIIOCOOCTBYET NPUOOPETEHHIO HABBIKOB HAYYHOI'O
aHaJn3a SBJICHUN IIPUPOJIbI, OCMBICJIEHUIO B3aUMO/JICHCTBUS oOuiecTBa u
MPUPOJIBL. IKCTIEPUMEHTAIIbHAS  JESTEIHbHOCTh IIKOJIBHUKOB SIBJISIETCS OJHUM M3 METOJIOB
Pa3BHUBAIOIIETO (JTMYHOCTHO-OPUEHTHUPOBAHHOIO) OOyUEHUs!, HAIIPAaBJIEHHOTO Ha (JOPMHUPOBAHUE
CaMOCTOSITEIbHBIX HCCIEOBATEIHCKUX YMEHUU (TOCTaHOBKa MpoOsiemMsbl, cOop u 0OpaboTka
nH(popMaly, TMPOBEAECHUE 3KCIEPUMEHTOB, aHAIU3 MOJYy4eHHBIX pe3yapTaToB). Cucrema
pa3HoOOpa3HbIX OMBITOB M 3KCIEPUMEHTOB B IPOrpamMMecrnocoOCcTByeT (POPMUPOBAHUIO
L[EI€YCTPEMJIEHHOCTH, Pa3BUTHIO TBOPYECKUX CIIOCOOHOCTEM M MPENNOCHUIOK JIOIMYECKOIo
MBIIIUICHUS, OOBEIUHSACT 3HAHWS, TOJYYCHHBICE B XOJI€ JKCIEPUMEHTHPOBAHHS, IMOMOTAET
chopMupoBaTh HABBIKK Oe30macHOTO MoBeeHUs B ObITy. Mcnonp3oBanne UKT — Texnomnoruii B
MIPOLIECCE OCBOEHUSI MPOrpaMMbl CIOCOOCTBYET (POPMHUPOBAHUIO OCOOOrO TUIA MBIIUICHHUS,
XapaKTEePHU3YIOMIETOCs OTKPHITOCTHIO U THOKOCTHIO IO OTHOIIEHHIO KO BCEMY HOBOMY, YMEHUEM
BUJIETh OOBEKTHl U SBJICHHUS BCECTOPOHHE B HUX B3aMMOCBS3HM, CHOCOOHOCTBHIO HAXOIUTh
3¢ deKTUBHBIE BAPUAHTHI PEIICHUS] Pa3IMUHBIX TPOOIIEM.

[IporpamMma npegycmaTtpuBaer popMHpoBaHUE Y yUalIUXcs 001ey4eOHbIX YMEHUI U HAaBBIKOB,
YHHUBEpPCAJIbHBIX CLIOCOOOB NIEATEIBHOCTH U KITFOUEBBIX KOMIIETEHIIUN, YMEHUE CAMOCTOSITEIHHO
Y MOTHBHPOBAHHO OPraHU30BBIBATH CBOIO MIO3HABATEIBHYIO JIEATEIBHOCTb.

[IporpamMma coctaBiieHa Ha OCHOBaHHMH CJIEIYIOIIUX HOPMAaTUBHO-TIPABOBBIX AKTOB!
denepanpHOTo 3aK0Ha OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanun B Poccuiickoit
denepanuny;

2. IIpukaza Munucrepcta npocsemieruss PO ot 09.11.2018 r. Ne 196 «O06 yrBepkaeHUN

[Topsinka opraHu3anuu 1 OCYyIIeCTBIICHUs 00pa30BaTeNbHOMN AEATEILHOCTH IO

JOTIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM [IPOrpaMMamM»;

3.CanlluH 2.4.2.3172-14 «CaHuTapHO-3IUICMHUOJIOTHYECKIE TPEOOBAHUS K YCTPOUCTRY,

COJIEP’KaHUIO U OpraHU3allK pekruMa paboThl 00pa30BaTEeNbHBIX YUPEKACHUN

JOTIOJTHUTEIBLHOTO oOpa3zoBanus nerein» ot 04.07.2014r. Ned1;

4.TIlucekma Munoo6puayku Poccun ot 11 gexadbps 2006 1. Ne 06-1844 «O ITpumepHbIX

TpeOOBaHUAX K MpOorpaMMam JIOTOIHUTEILHOTO 00pa30BaHuUs JETE».

Pexxum 3aHATHI: 3aHATHS TPOBOASTCS Ha Tpymiy 1 pa3 B Henento no 1 yaca,

MPOJOJKUTENIBHOCTD | yaca 3aHsaTus — 40 MUHYT.

O0beM 1 CPOK 0CBOEHHS NPOTPAMMBI:

Bcero — 34 vaca

@opmbl 00yUYeHHs: OUHAsl, AyIUTOPHAS, BHEAYTUTOPHAS B YCIOBUSIX KUBOU MPUPOIBI,

rpyNnoBas, UHIAUBUIYAJIbHO-TPYIIIOBAs.

Bujabl 3aHATHIT: TEOpeTUYECKUE U IPAKTUYECKHUE 3aHATHS, Ta00OpaTOpHOE 3aHSATHE,

KPYTJIbI CTOJI, TPEHUHT, MacTep-KJIacc, SKCKypCHsl U Jp.

@®opMbl  MOABEAeHMS ~ HMTOrNOB  peaju3alMyd  JONOJHUTEJIbHOU
o01epa3BuBalolleii nporpaMmbl:0eceia, CEMUHAP, TBOPUECKUN OTULT, 3aIUTa

MIPOEKTA, KPYIJIbIK CTOJ.

Ieas 1 3a1a4M IpOrpamMMel

Lesmn  mporpammsbl: (QopMHpOBaHHE U pacUIMpeHHe Yy OO0yJarouIuxcs
IpeaCcTaBIeHUs 00 OKpYXKaroleil 1efiCTBUTEbHOCTH Yepe3 UCCIIeJOBATEIbCKYIO



ACATCIIBHOCTD U SKCIICPUMCHT.
3apaum:

1) BocnmuTaTeJBbHBIE:
- pa3BUTHC TBOp‘-ICCKOfI AKTUBHOCTH, MHUITMATUBEI 1 CaAMOCTOSATCIIbHOCTHU 06yanomecs[;
- (bOpMI/IpOBaHI/IC MO3UTHUBHBIX, 3J0POBLIX, S9KOJIOTUICCKHU 6€3OH8,CHI)IX OBITOBBIX IIPUBBLIYCK;
- OCYILECTBIJIEHUE TPYAOBOTO BOCIIHUTAHUS IMOCPEACTBOM pabOTHI C peaKTUBaMH,
obopymoBaHueM, B Tiporiecce paboThl Ha/l TOCTAHOBKOM OIBITOB U 00PabOTKOM WX PE3yJIbTATOB;
- CO3JJaHUC II€Aarort4ycCKux CI/ITyaLII/If/'I YCIICITHOCTHU IJIA MOBBIMICHUS coOCTBEHHOM
CaMOOIIEHKH M CTaTyca 00YydJaloUINXCs B II1a3aX CBEPCTHUKOB, MEArOTOB U POAUTEICH.

2) obyuarlomue:
- pa3BUBaTh UHTEPEC K U3YUEHHUIO YUEOHOTO ITpeIMeTa XUMUs;
YCOBCPIICHCTBOBAHUEC HABBIKOB IO XUMHWYCCKOMY OKCIICPUMCHTY,
II0ATOTOBKA 06yqafom1/1xcs[ K HpaKTI/ILIeCKOI\/'I JACATCIBbHOCTH,
COBEPIICHCTBOBAHKE PA0OTHI C KOMITBIOTEPOM, NOATOTOBKA MPE3EHTALUI, 3alluTa CBOUX paboT;
COBCPHICHCTBOBAHUC HABBIKOB HCCJ’IGI{OB&TGHBCKOﬁ n HpOGKTHOI\/JI JCATCIIbHOCTH,
OBJIaJIEHUE METOIaMHU MTOMCKa HEOOX0IMMOI HHPOPMAIIHH.

3) pa3BuBamwIIHe:

- pa3BUTHE [MO3HABATEIBHBIX HHTEPECOB M TBOPUECKUX CIIOCOOHOCTEI;
Pa3BUTHUC MOJIOKUTCIIBHOTO OTHOIICHHUS K O6yquHIO IIyTEM CO3JaHUA CUTyallu YAWBIICHHA,
3aHMMATEJIbHOCTH, MapaJOKCalbHOCTH;
- (popMUpOBaHUE HAYYHOT'O MUPOBO33PEHUS.

[Inanupyemble pe3yJbTaThl

JJMYHOCTHBIE U METAIIPEJMETHBIE PE3YJIBbTATBI OCBOEHUS
KYPCA
IMPOT'PAMMBbI

CHUCTEMHO — JIeATEeIbHOCTHBIN MOAX0, JISKAIUN B OCHOBE CTaHIapTa, MPEIoaraer:

- OIpeAeNieHHE IeIM M OCHOBHOTO pe3ysibTara o0pa3oBaHUs KaK BOCIHUTAHHUE U
pa3BUTHE JIMYHOCTH OOYyYaIOIIUXCS, IO3TOMY CTaHJIApPT YCTaHABIWMBAaEeT TPeOOBaHHUS K
pe3ynbTaTaM OOyYalolUXCs HE TOJBKO MPEAMETHBIM, a B IEPBYIO OYEPEIb JMYHOCTHBIM H
METaInpeMETHBIM.

MeTaHpeI{MeTHHe PE3YyIbTaThl HPECACTABIAIOT co00M OCBOEHHEBIE O6yLIaIOH_[I/IMI/ICSI YHUBCPCAJIBHBIC

yueOHbIe JecTBUS (IT03HABATEIbHbBIC, PETYJIATUBHBIC U KOMMYHUKATUBHBIE), 00ECIICUHNBAIOIINE
OBJIaJICHUE KITFOUYEBBIMU KOMIIETeHIUAMU. OCBOCHHE TPOTPaMMBbI 00yJarOIIUMHUCS TO3BOJIHUT
MOJIYYUTH CJEIYIOIINE PE3YAbTAThI:

- B cdepe pazBuTHsI IMYHOCTHBIX YHHBEPCAJIbHBIX Y4eOHBIX AelCTBHI CO3aTh
ycIoBus Ui (POPMUPOBAHUS:

* OCHOB COIMAIBHBIX KOMIIETCHIMH (BKJIIOYas LEHHOCTHO-CMBICJIOBBIC

YCTaHOBKH Y MOPaJIbHBIE HOPMBI, OTIBIT COIUATIBHBIX H MEKIMYHOCTHBIX
OTHOIICHHI);

* TOTOBHOCTH ¥ CIIOCOOHOCTH K MEPEX0/1y K CaM00Opa30BaHHIO Ha OCHOBE

y4e0HO- M03HABATEFHO MOTHBAIINY.

- B cdepe pazBuTHS KOMMYHHKATHBHBIX YHHBEPCAIBHBIX Y4YeOHBIX JeHCTBHIi
porpamMmma crocoOCTBYET:

* popmupoBaHuro JAEHCTBMII 1O OpraHM3alMd H  IUIAHUPOBAHUIO  y4eOHOTO
COTPYIHUYECTBA C YYUTEJEM U CBEPCTHUKAMH, YMEHUH pabOTaTh B TPYIIE M MPHOOPETCHHIO
OIbITA TAKOW PabOTHI, TPAKTHYECKOMY OCBOCHHIO MOPAJIbHO-ITHYECKUX U TICUXOJOTHYECKUX
NPUHIIMIIOB OOIIEHHS M COTPYIHHYECTBA;

* IPaKTHYECKOMY OCBOCHHIO YMEHHM, COCTaBIISIONIMX OCHOBY KOMMYHHUKAaTHBHOM



KOMIIETEHTHOCTH: CTaBUTh U PelIaTh MHOTOOOpa3Hble KOMMYHUKATUBHBIC 3a/1a4H;
JIEMCTBOBATh C YYETOM MO3ULMH JPYIOr0 U YMETh COTIJIACOBBIBATH CBOM JCHCTBHUS;
yCTaHABIMBAaTh M  TOJJICPKUBATh HEOOXOJUMBIC KOHTAKTHI C JIPYTEMH  JIFOJIbMH,
YIOBJIETBOPUTENBHO BJIa/I€Th HOPMaMU M TEXHUKOW OOLICHUS.

- IlpuopureTtHoe BHUMaHHE YACHACTCA IO3HABATEJbHBIM  YHHBEpPCAJIbHbIM
yueOHBIM J1eiiCTBUSIM:

* IPAaKTUYECKOMY OCBOEHHUIO OOYYalOLIMMUCSA OCHOB IIPOEKTHO - HCCIE0BATENIbCKON
NESATENbHOCTH;

* NPAKTUYECKOMY OCBOCHHIO METOJOB IIO3HAHMS, HCIOJIB3YEMBIX B PAa3JIM4HBIX
obOmacTsx 3HaHMA H cdepax KyJIbTypbl, COOTBETCTBYIOLIETO WM HWHCTPYMEHTApHS W
MOHATUIHOIO amnmnapara, peryasipHoOMy OOpalleHHI0 B y4eOHOM Ipoliecce K HMCIOJIb30BaHUIO
o0m1ey4eOHbIX YMEHHM, 3HaKOBO- CUMBOJIMYECKUX CPEJCTB, IIMPOKOIO CIEKTpa JOTHYECKUX
JNEUCTBHN U ONIEpALIUiA.

- B cdepe pa3BuTHS PperyjasTUBHBIX YHHBEPCAJIbHBIX Y4YeOHBLIX eicTBU
MIPUOPUTETHOE BHUMAaHHUE yzAensercs (OpMHUpPOBAHUIO AEHCTBHUI IieJenojaraHus, BKIIOYas
CIIOCOOHOCTh CTaBUTh HOBBIE YUEOHBIE 1I€JIN U 33J[auH, IUIAaHUPOBATh UX peaHn3aluIo.



Conepxanue:
Tema 1. XuMusi B ieHTPe eCTECTBO3HAHUA (5 4acoB)

XuMHUs KaKk 4acTb ecrecTBO3HaHusA. l[Ipenmer xumuu. Xumusg — 4YacTb €CTECTBO3HAHMS.
B3anMooTHOLIEHN 4esoBeKa M OKpyxkaromero wmupa. IIpenmer xumumn. Pusndeckue tena u
BemlecTBa. CBolicTBa BellecTB. [I[puMeHeHne BellecTB Ha OCHOBE UX CBOMCTB.

Texnuka 6e3omacHocTH. Mepbl OKa3aHuUs IEPBOM TTOMOIITH.

O6opynoBanue xumuueckoit nadoparopuun. Jlabopatopnas nocyna. Peaktusbl. OcobeHHOCTH
paboThI B TaOOpaTOPHH.

Pacnionoskenre  AMEKTPUYECKUX  BBIKJIIOYATENICH, BOJOMPOBOJHBIX  KPAaHOB,  CPEICTB
MOKapOTYIIECHUS, MEIUIIMHCKOM aTeuKH NEPBOM MOMOIIN B KaOHWHETE.

Halnronenue u SKCIIEpUMEHT KaKk METOJbl M3yYeHUsI €CTeCTBO3HAHUA U xuMuu. Halmronenue
KaK OCHOBHOM METOJ| TIO3HAHUsI OKPYXKAIOIIEro MUpa. Y CIOBHS MPOBeAeHUs HaOmoAeHus. [ umoresa.
OxcnepumenT. BeiBoa. Ctpoenue miamenu. Jlaboparopust 1 00opynoBaHue.

Xumusi ¥ Ouosiorusi. XUMHYECKHNM COCTaB >KMBOM KJIETKU: HeOpraHudeckue (Bojga H
MHHEpaJIbHbIE COJIN) 51 OpraHUYEeCKHe (6enxwu, KUPBL, YIIIEBOBI, BUTaMUHbI)
BemiecTBa.buosiornueckass posib Bojabl B kuBOM KieTke. dotocuntes. Xmopodun. buonorudeckoe
3HAUYE€HHE >KUPOB, OEIKOB, A(DUPHBIX Macey, YIJIEBOJOB M BUTAMUHOB ISl JKHU3HEAEATEIHHOCTH
OpraHU3MOB.

KauectBennbsie peakuuu B xuMuM. KayecTBeHHbIE peakiuu. Pacrno3HaBaHue BEIIECTB C
MOMOIIbIO KAYE€CTBEHHBIX PEAKINN. AHAUTUTHYECKHI cuTrHai. OnpenenseMoe BEIIECTBO U PEaKTHB Ha
HETO.

Jemoncmpayuu

o Komnekuusi paznmuyHbIX MpeaMETOB Win QoTorpaduili mMpeaMeTOB W3 ATIOMUHHS TS
WJUTFOCTPALIMH UAEH «CBOMCTBA — MPHUMEHEHHUEN.

e VYyebHOe 000pyIOBaHUE, UCMOJIb3yeMOE Ha ypokax (U3HMKH, OMOJIOTHH, reorpaduu u
XUMUHU.

e DuekTpodopHas MammHa B JedcTBHH. [ eorpaduueckue mozenu (riaolyc, Kapra).
buonoruueckue monenu (MyJsbKA OpPraHOB M CUCTEM OPraHOB PACTEHUH, dKUBOTHBIX U YEJIOBEKA).
@u3nyecKrue 1 XMMHUYECKHE MOJIEIN aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAIINYECKUX PELIETOK.

e (OObeMHbIE U MIAPOCTEP>KHEBbIE MOJEIH BOJbI, YIJIEKUCIOIO M CEPHHUCTOTO Ta3oB,
METaHa.

e (OO0pa3zubl TBEPABIX BEIIECTB KPUCTAIIUYECKOTO CTPOCHUA. Moienu KpUCTAUIMYECKUX
pEelIeToK.

e Boga B Tpex arperaTHblX COCTOSIHUAX. KOJUIEKIMS KPUCTAJUIMUECKUX U aMOPQHBIX
BEILECTB U U3ACIINNA U3 HUX.

o Komnekuus MUHEpaoB (J1a3ypUT, KOPYH/I, XaTbKOTHPUT, (IIFOOPUT, TAIIUT).

e Komekuus ropHbIX TOPO (TPAaHUT, pa3IHuHbIe (POPMBI KallbIIUTa — MEIl, MPaMop,
W3BECTHSK).

e Komekuus roprounx uckonaeMbix (He(Tb, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP).
Jemoncmpayuonnsie IKcnepumenmol

e Hayunoe HaOmonenue u ero onucanue. M3ydenune cTpoeHus iaMeHu.

e CnupToBas SKCTpaKIUs XJI0po(huIa U3 3eJCHbIX JIUCTHEB PACTEHUI.

o «llepenuBanuey yriekUciIoro ra3a B CTakaH Ha YpaBHOBEILIEHHBIX Becax.

e KauecTBeHHas peakius Ha kuciaopoi. KadecTBeHHas peakuus Ha yriaeKHCIbIN ras.
Jlabopamopnvie onvimut

e OOHapyxeHHe YPUPHBIX Macell B alleIbCHHOBOM KOPOUKE.

e Ormpenenenue coaep:kaHus BOJbl B PACTEHUH.

e (OOHapyxeHHe Maclla B CeMEHaX MOJICOJTHEYHHKA U TPEIKOr0 opexa.

e (OOHapyxeHHe KpaxMala B MIIEHUYHOH MyKe.

e [IponyBaHue BBIBIXaEMOTO BO3AyXa Yepe3 U3BECTKOBYIO BOIY.
Homawnue onvimut

e (OOHapyxeHHe KpaxMaya B IPOAYKTaxX MUTaHUs; sI0I0Kax.
Ilpakmuueckasa paboma Ne 1-2. 3nakoMcTBO ¢ JabopaTopHbIM obOopymoBanueM. [IpaBuia

TeXHUKHU Oe3onacHOCTU.«ILlecTh nmpaBuil TEXHUKH O€30M1aCHOCTH.



Ilpakmuueckan padoma Ne 3. «TunoBple npaBwia TEXHUKH JAOOPATOPHBIX padoOT.
JlaboparopHoe obopynoBaHwe u Tocyaa. Pabora co CHUPTOBKOW, C BecaMH, MEPHOW MOCYIOH.
Apeometrpsl. Pabota ¢ xumuueckumu peaktuBamu. OdopmiieHHEe X0/4a SKCHEPUMEHTa M €ro
pe3ynbTatoBy. «Habmronenue 3a ropsieii cBe4oidl. Y CTpOHCTBO M paboTa CIIMPTOBKMY.

Tema 2. ITH 00bIYHBbIE HEOObIYHBbIE BenlecTBa (10 yacoB)
BemectBa BOKpyr Hac, MX 3HAYEHUE LIS YeTIOBEKa.
Ponb noBapeHHOM conu B 0OMEHE BEILECTB UeIoBeKa U AKUBOTHBIX. CoseBoi OajlaHC B OpraHu3Me
yenoBeka. [loydyeHne moBapeHHON COJIM U €€ OUUCTKA.
I'mapocdepa. KpyroBopoT Boabl B IPUPO/JIE, €ro 3HAUYCHHE B COXPAHEHUH TPUPOJTHOTO PAaBHOBECHSL.
Bopna. Boga B macmrabe rutanetsl. Boga B opranusme uenoBeka. [IpecHast Boja u e€ 3amachl.
DKooTHYeCKHEe POOIEMbI YUCTOH BOIBI.
XKectkocTh BOfBI, BHIIBL. METOTbI, TPUMEHSEMBIE JIJIsl OYMCTKU BOJIBI, MX 3(p(peKTHBHOCTE.
Yro Takoe KHCIOTHBIE JIOKIN U KaK OHU 00pa3yroTcsi? PoTHUKOBBIE BOIBI.
Ilpakmuueckas padoma No6-8:«OuncTka 3arpsiI3HEHHON TOBAapEHHOM COJIH.
Ilpakmuueckas paooma Ne9-10:«OnpeneneHne U yCTPAaHCHUE KECTKOCTH BOIBD).

Ipumeuanue: OYUCTKA BOJBI OT TBEPJBIX MPUMECEH, OT KUIKUX U Ta3000pa3HbIX BemecTB. (B3Becu:
necok + H>O; men + H20; macno + H20; H2O + uepuuna, Boponka, GuUiabTp, Kojida, AenuTeabHas
BOPOHKA, BBITIAPUTENIbHAS Yalllka, CIUPTOBKA, CITUYKH, JIEPIKATEINb JUIS TPOOUPKH, TPOOUPKH. )
JKecTKkoCTh BOJIBI: MOCTOSIHHAS, BpeMeHHas1, 0011ast. CriocoObl ycTpaHEHHS KECTKOCTH BOJIBI.
(O6pa3tsr Boabr; NapCOs, Ca(OH)2, HarpeBaHue, CIUPTOBKA, CIIMYKH, JEPKATEIb ISl IPOOUPKH,
MPOOUPKH. )

Tema 3. SIBnenusi, npoucxoasimue ¢ semecrsamu (10 yacon)

Paznenenne cmeceir. CrnocoObl pa3feneHdsi cMeced W O4YHCTKa BelmecTB. HekoTopeie
MpoCTeiIme crnocoObl pa3/iejeHUus CMECeil: MPOCEUBaHNE, PA3JICIICHHE CMECEH MOPOIIKOB XKee3a U
Cephl, OTCTAaWBaHWE, JEKAHTAIMS, IEHTPUPYTUPOBAHUE, pa3JEICHUE C MOMOIIBIO JCIUTEIbHON
BOpOHKH, (unbTpoBanue. OwibTpoBaHue B Jiabopatopuu, ObITY W Ha mpousBojcTBe. [loHsATHE O
¢unsTpare. Ancopbuus. Ilonsarue 06 amcopOumm u ancopOeHTax. AKTHBHPOBAHHBIM Yrojib Kak
BOKHEUIINIA aicopOeHT. Y CTPOKWCTBO MPOTHUBOTA3a.

Jluctuisanus, Uiy neperonka. Juctusius (eperoHka) Kak MpoIecC BBIJCICHHS BEIIECTBA
W3 KUIKOW cMmecu. J[ucTtuimmpoBaHHas Bojga M oOJacTH ee NMpuMeHeHus. Kpucrammzanus win
BbIlTapuBaHue. Kpucraminsamnus v BbIIapuBaHue B Jlabopartopun (KpucTauu3aTopsl U (Gapdopossie
YalIKy JIs BeITapuBaHus) u npupoje. [leperonka nedru. HedrenpoaykTsl.

XUMHUYECKHE PpEaKIUU. YCIOBUS TPOTEKAHWS M TMPEKpaIleHUus XUMHYECKHUX PEaKIUi.
XHUMHYECKHE PEaKIMKM KaK MPOIEecC NMPEBPAIICHHsS OJHUX BELIESCTB B JIPYrHe. YCIOBHUS MPOTECKAHMS
XUMUYeCKUX peaknuii. ComnpuKocHOBeHHE (KOHTaKT) BEIIECTB, HarpeBanue. Karamuzarop.
HNHruburop. YnpasieHue peakiusiMu TOPEHHUS.

[IpuszHakn xuMuYecKuX peaknuil. [IpU3HaKW XUMHUYECKMX pEaklUid: H3MEHEHHE IIBeTa,
oOpa3oBaHHE OCaJKa, PACTBOPEHUE IMOJYUYEHHOTO OCaJKa, BBIICICHHE Ta3a, IMOsBICHHE 3alaxa,
BBIJICJICHHE U HU IOTJIONICHHUE TEILIOTHI.

Hemoncmpayuu
e Boponka broxnepa. YcrtaHoBka a1 GUIBTPOBAHUS MO BAKYYMOM.
e PecnuparopHble MACKU U MapJIEBBIE MOBA3KH.
e [IporuBoras u ero ycTpoucTBo.
Jemoncmpayuonnsie IKcnepumenn ol
e PazzenieHre CMECH MOPOLIKA CEPBI U KEJIE3HBIX OIUIIOK.
e PazzerieHre CMECH MOPOLIKA CEPBI U MECKA.
e PazzeneHre CMECH BOJBI U PACTUTENBHOTO MAcia ¢ OMOILBIO JEIUTEIbHOW BOPOHKH.
e [lonyueHue TUCTHUILTUPOBAHHOM BOJIBI C IOMOIIBIO JIAOOPATOPHOM YCTAHOBKHU IS
MEPETOHKH KUIKOCTEM.
e B3auMoJelCTBUE KEJIE3HBIX OMUIIOK U MOPOIIKA CEPhI IPU HArPEBAHUM.
o [losyueHue yruekucaoro rasa B3auMoIeHCTBHEM MpaMopa ¢ KUCIOTOW U OOHapYKEeHHE
€ro C MOMOILBIO U3BECTKOBOM BOJIBI.
e OOHapyXeHUE pacTBOPA MIEIIOYH C TIOMOIIBIO HHAUKATOPA.
e B3sauMojelCcTBHE pacTBOpA MEpMaHIraHaTa Kajaus U pacTBOpa IUXpoMaTa KaJlus ¢



pacTBOpoM cynb(puUTa HATPUSI.
e BsaumoneiictBue ruapokcuaa xenesa (I11) c pactBopom cosisiHON KUCIIOTHI.
Jomawinue onvimut
e PazneneHue cMecH CyxOoro MOJIOKa U PEYHOIO IIECKa.

e AncopOuusi akTHBUPOBAHHBIM YTJIEM KPACAIIMX BEIIECTB METCU-KOJIBI.

e U3zyuenue cocraa CMC.
Ilpakmuueckasa paboma Ne 11. BoipaliuBanue KpUCTauIOB COJU (JIOMAIIHUM IKCIIEPUMEHT).
Ilpakmuueckasa paboma Ne 12. OuncTka N1oBapeHHON COJIH.

Tema 4. Paccka3bl no xumuu (4 4yaca)

Yuenuueckaa kongpepenyusa. «Boinaronuecs pycckue yueHble-XUMUKNY. «VcTopust Xumum».

Konkypc cooowenuii yuawguxca. «Moe mo0UM0O€ XUMUYIECKOE BEIIECTBO» (OTKPBITHE,
MOJIy4Y€HUE U 3HAUCHHUE).

Konkypc yuenuueckux npoexmog. KOHKypc OCBSIIEH N3YICHHIO XUMHUYECKUX PEaKIIHi.
[ToaroroBka u 3ammuTa TBOPYECKUX OTUYETOB O MPOBEACHHOM UCCIIE0BATEIBCKOM padoTe.

JlanHbIe 3aHATHS MPOBOIATCS B (POpME «KPYIJIOTO CTOJA» WM HIKOJIBHOW KOHGepeHIuu (B
TEUEHHWE TOJa). Y4Yalluecs BBICTYNAIOT C KPAaTKUMH TBOPYECKUMH OTYETaMH [0 HW3YYECHHBIM
npoosieMaM, pacCKa3bIBAIOT O Pe3ysIbTaTaX CBOMX MUCCIICIOBAHMIA.

Tema 5. Xumus B ObITy (S 4acos)
Bupt 66ITOBBIX XUMHUKATOB. MBIJIO 1 MoOtome cpenctBa. CoJid U MIEN0YH B COCTaBE MOOIINX
cpenctB. XUMYHCTKA Ha JIOMY.
XuMUs 1 IpUroToBIIeHHe MUIIU.CTOJIOBBIN YKCYC U YKCYCHasi AcceHIMsl. CBOMCTBA YKCYCHOM
KHUCJIOTHI ¥ €¢ (PU3UOTIOTHIECKOE BO3/ICHCTBHE.
[Tepexuch Bogopoaa u ruaponeput. CBOMCTBA MEPEKUCH BOJAOPOIA.
[TepmaHTranaT Kajqus, MapraHIOBOKHUCIIBIN KaJIMi, OH K€ — «MapraHiioBkay. HeoObIuHbIE CBOMCTBA
MapranioBkU. Kakyto omacHOCTh MOXKET MPEACTaBIATh MapraHilOBKa.
Hyxna i B momaniHei anteuke O0pHas KHCIIOTa.
Crapble ekapcTBa, Kak ¢ HUMU MOCTYIHUTb.
UYero He XBaTaeT B Balllel alTEUKe.
Ilpakmuueckas paooma Ne 13:Y nanenue nsTeH.
Ilpakmuueckas padoma Ne 14:Y naneHue HaKuIK ¢ SMATUPOBAHHOM MOCY/IBI U MPEIOTBPALLICHUE
e¢ 00pazoBaHUA(IOMAITHUHN YKCIIEPUMEHT).
Ilpakmuueckasn paooma Ne 15: HeoObIYHBIE OTIBITHI.

- B ciepe pa3BuTHs IUIaHUPYEMBbIX BOCIMTATEIbHBIX Pe3y/JbTATOB Kypca:

[OJIy4eHUE IIKOJBHUKAMH OIbITa CaMOCTOSITEIBHOIO COLMAIbHOIO JI€HCTBUSA, pa3BUTHE
TBOPYECKOI0 MOTEHIIMANA JUYHOCTH B MPOLIECCE UCCIIEIOBAHMS U PEAIN3aLUU TBOPUECKUX IPOEKTOB —
HCCIIeI0BATENILCKOM paboThl. JlJsl JOCTHKEHUS TaHHOTO YPOBHS Pe3y/bTaTOB 0c000€ 3HAUYCHUE UMEET
B3aMMO/ICHCTBHE MIKOJbHUKA C COLMAIbHBIMU CYOBEKTaAMM 3a HpelesaMHM ULIKOJIbl, B OTKPBITOH
oO11ecTBEHHO cperie.

Cucrtema OTCEKUBaHUS U OLICHUBAHUS PE3yIbTaTOB O0YUYEHUs LIKOJIBHUKOB IPOXOJUT Yepes3
yJacTue ux B Oecelax 1o pa3HbIM TeMaM, y4acTue B Hay4HO — MCCIIEOBATENbCKUX KOH(EPEHIHIX U
KOHKYpCax McCiIeI0BaTeIbCKUX paboT, peau3alfio HCCIIeI0BATEIbCKUX TPOEKTOB.

Bce oOyuwaromuecss B TeueHHE IIOCEUICHUs 3aHATHH BBIOMPAIOT TeMY HCCIEIOBaHUS U
BBITOJIHSAIOT MCCIIEI0BATEIbCKYIO0 paboTy, KOTOpask MpeAcTaBiseTcss Ha UTOroBoil kKoHpepeHuuu. [Ipu
TOM BO3MOXKHO BBINIOJHEHHE TBOPYECKOrO OTYETa KAaK WMHAMBHMIYalbHO, TaKk U B rpymme u3 3-4
YEJIOBEK.

TemaTnueckoe mIaHuPOBaHUE

Ne Ha3zBanue pa3zzena, TeMbl KonnuecTBo yacos ®dopMbI aTTecTaIK
BCETO TEOpUst MpaKTHUKa WA KOHTPOJIS
1 XuMus B LIEHTpE 5 2 3 Ananus
€CTECTBO3HAHUS BBINOJHEHHBIX
MPAKTUYCCKUX
pabot




2 | OTH 0ObIYHBIC HEOOBIYHbIC 10 4 ) Ob6cyxnaenune
BEIIEeCTBA pe3yNbTaTOB
paboThI.
3 SIBneHMSI, TPOUCXOIATIHE C 10 3 7 Omnpoc.
BelllECTBaAMU TectupoBanue.
CooO0rieHus.
4 Paccka3ssl 1o xumuu 4 4 - 3ammTa
TBOPYECKUX
OTYETOB O
MPOBEICHHOMN
HCCIIeI0BATEIBCKOM
pabore.
«Kpyrabiii crom.
5 XuMmus B OBITY 5 3 2 OO6cyxienne
pEe3YIbTaTOB
paboTHI.
HUTOI'O 34 15 18
[ToypouHoe miaHupoBaHue
Ne HasBanue paznena, Temsl KonnuecTBo 4yacoB Popmsbl
BCETo TEOp aTTeCTaluu
ust WJTU KOHTPOJIS
1 XuMHA KaK 4acTh €CTeCTBO3HAHMS. 1 1 Ananu3
Ipeamer xumuu. XumMusi — 4acTh BBIIOJIHCHH
ecTecTBO3HaHMA. B3anMooTHOmMEHHS BIX
YEeJI0BEKa U OKPYXKAIOLIEro MUpa. MPaKTUYEC
[Ipenmer xumuu. uznyeckue Teiaa u KX paboT
BeliectBa. CBOMCTBA BEIIECTB.
[IpumeHneHue BeecTB Ha OCHOBE UX
CBOMCTB.
Texnuka 6e30macHOCTH. Mephl OKa3aHus 1 1
nepBoi momoiu.O6opyaoBaHuE
XUMUYeCcKo# nabopaTopun. JlaboparopHas
nocyna. PeaktuBbl. OcoOGeHHOCTH PabOTHI B
naboparopun. Pacnionosxenue
AJIEKTPUUYECKUX BBIKJIFOYATEIEH 1
BOJIONPOBOJHBIX KPAaHOB, CPEJICTB
M0KapOTYILIEHUS, MEIULIMHCKOM anTeuKn
MIepBOH MOMOIIM B KAOMHETE.
HaOnrofeHue u SKCIIepuMEHT Kak METOIbl 1
M3y4YEHUsl €CTECTBO3HAHUS U XUMHUH.
HaOmroneHue kak OCHOBHOM METO
[MO3HAHUS OKPYKAIOUIEro MUpa. Y CIIOBHS
poBeneHus: HabmoaeHus. [ unoresa.
OkcniepuMeHT. BeiBog. Ctpoenue
iamenu. Jlabopatopus u 060pyioBaHHe.
XuMus 1 OMoJIorus. XMMHUYECKHI COCTaB 1

KUBOU KIIETKU: HeOpraHudeckue (Bojaa u
MHHEPAJIbHBIE COJIM) U OPraHNYECKUE
(6emnKu, )KUPBI, YIIIEBOIBI,
BHTaMUHBI)BelecTBa. buosornueckas
PpOJIB BOJIBI B KUBOU KieTke. DoToCUHTES.
Xnopodwumn. buonorudeckoe 3HaueHHE
KHUPOB, OEITKOB, SPUPHBIX MACE,
YIJIEBOJOB U BUTAMUHOB JUIS




KUBHCACATCIIBHOCTH OPraHU3MOB.

ITH 00bIYHBbIC HEOOLIYHbIE BEleCTBA.
BemectBa Bokpyr Hac, UX 3HaUCHHUE JJIs1
4JeJI0BEKa.

T 0O0BIYHBIE HEOOBIYHEIE BEIIECTBA.
BeniecTBa BOKpyr Hac, MX 3HaYECHHUE IS
4JeJI0BEKa.

Posnb moBapeHHO#M conu B 0OMEHE BellecTB
yesioBeka 1 xKUBOTHBIX. ColeBoii 6aaHc B
OpraHu3Me 4eJloBeKa.

[loyueHue noBapeHHOM coJin U ee
OYHCTKA.

Ilpakmuueckasn paboma Ne6-
8:«OumncTKa 3arpsA3HCHHON MOBaPEHHON
COJIH.

['uapocdepa. KpyroBopoT BoabI B IpUpO/IE,
€ro 3HAaYCHHE B COXPAHCHHUH TTPHPOJTHOTO
paBHOBECHS.

Bomga. Boga B Macirabe 1iaHeTHI.

Boja B oprannsmMe yeaoBeKa.

[IpecHas Boma u e€ 3amachl. DKOJIOTHIECKUE
Ppo0IEMBI YUCTON BOJIBI.

KectkocTs BOIBI, BUIBL. METOEI,
TIPUMEHSIEMBIC TSI OYUCTKH BOMBI, UX
3 PEKTUBHOCTD.

Ilpakmuueckan paboma Ne9-
10:«Onpenenenue U ycTpaHeHUE KECTKOCTU
BOJIBD».

UTo Takoe KUCIOTHBIE JI0KIN
U KaKk OHHM 00pa3yroTcs?
PonaukoBbie BOABI.

SBeHNsl, IPOUCXOASIIME C BeleCTBAMHU
Pa3znenenne cmeceii. CriocoObl pa3geneHHS
cMeceil 1 OYMCTKa BEUIECTB.

Ompoc.
TectupoBan
ue..

HexoTopsie mpocreiinme criocoObl pa3eieHust
cMeceil: mpocenBaHue, pa3aesieHue cMecei
[TOPOIIIKOB JK€JIe3a U CEpPhl, OTCTauBaHHUE
LeHTpu(yrupoBanue, pasieneHue ¢ MOMOILBIO
IeTTUTENIbHOW BOPOHKH, (PUIBTPOBaHHUE.

DdunbTpoBaHue B 1abopaTOpuu, OBITY U HA
npousBozcTe. [lonarue o punbrpare.

Ilpaxmuueckas paooma Ne 11.
BrIpanuBannue KpUCTaUIOB COJIU
(loMalTHUI YKCTIEPUMEHT).
Ilpakmuueckasa padoma Ne 12. Ouuctka
[TOBAPEHHOM COJIN.

JIMCTUIUISIIMSA, WU TIEPETOHKA.
Juctumsaius (meperoHka) Kak mporecc
BBIJICJIEHUS BEIIECTBA U3 KUAKOU CMECH.
JlMcTUIIIMpOBaHHAs BOJIa M 00J1acTH ee
npuMmeHeHust. Kpucrannmsanus win
BBIIIAPUBAHHUE.




Kpucrainu3aius 1 BeIIapUBaHKEC B
naboparopun (KpUCTAIUTH3ATOPHI U
dapdopoBbIe YAIIKK SIS BEIIAPUBAHUS) U
npupoe. [leperonka medru.
HedTenpoaykTsl.

JladopaTopubie padorsl Pa3nenenue
CMECH MOPOLIKA CEPhI U KEJIE3HBIX OMUIIOK.
Pa3neneHue cMecu NOPOIIKaA CEpbl U MecKa.
Pa3nenenue cMecu BObI U paCTUTEIBLHOTO
Macia ¢ IOMOUIbIO AETUTEIbHON BOPOHKHU.
[lony4yeHue AMCTHILTUPOBAHHOM BOJIBI C
[MOMOIIIO JTA0OPATOPHOU YCTAHOBKH IS
[IEPETOHKH KUIKOCTEM.

Paznenenne cmecu nepmaHraHara u
muXpomara Kajiis Crocooom
KpUCTAJIJIN3aLlUU.

XUMUYECKUE PEAKIINU. Y CIOBUSA
MIPOTEKAHUSI U IPEKPALICHUS] XUMUYECKUX
peakuuii. XuMHAYECKUE PEAKIUU KakK
IIPOLIECC MPEBPAIIEHUS OJHUX BEIIECTB B
Opyrue. Y cIoBHs MPOTEKAHUS
XUMUYECKUX peakuii. COMpUKOCHOBEHNE
(KOHTAKT) BELIECTB, HATPEBAHHUE.
Karanmuzatop. Uaruburop. Ynpasienne
peaKkuMsIMU TOPEHUSL.

[Ipu3Haku XUMHUYECKUX peaKkuid.
[Ipu3Haku XUMHYECKUX peaKUmii:
M3MEHEHHE 1IBeTa, 00pa3oBaHUE OCaJKa,
pacTBOpeHUE  MOJYYEHHOTO  OcCajka,
BbIZICJICHUE Ta3a, IOSIBIICHHE 3araxa,
BbIZICJICHUE W HU NOTJIONICHHE TEIUIOTHI.

JlaGopaTopHblie padorbl: Pa3nenenue
CMECH IIEpMaHraHara u AuXpomMara Kajaus
CrIoco00M KPHUCTAILTU3AIIMH.
B3anmoeicTBrE KeIe3HbIX OMWIOK U
[MOPOIIIKA Cephl IPU HAIPEBAHUU.
[lony4yeHue yriekuciaoro rasa
B3alMOJICHCTBEM MpaMopa ¢ KUCJIOTOU U
0oOHapyXeHHE ero ¢ MOMOIIbIO
3BECTKOBOM BO/IBI.
O6Hapy»)eHHe pacTBOPa MIETOYH C
[MOMOIIbIO MHUKATOPA.
Bsaumoneiictue ruapokcua xxenesa (I1I) ¢
aACTBOPOM COJITHOW KHUCJIOTHI.

Paccka3bl o xumuu
Yuenuueckaa kongpepenyus.
«Bprgarommecss pycCKue ydyeHble-
XUMHUKW». «cTOpUsS XUMUN»

Konkypc coobwenuii yuawguxca. «Moe
MOOMMOE XMMHUYECKOE BEIIECTBOY»
(OTKpbITHE, TIOTy4YEHHE U 3HAYCHUE).

3amura
TBOPUYECKU

X OTYETOB

0

MpOBEJICH

HOM
HCCIIEIOBATENbC
KOH paboTe.
«Kpyrbiii cTom.




Konkypc yuenuueckux npoexkmoe. Koukypc 2 2
[TOCBSIILECH U3YYCHUI0 XUMUYECKUX PEAKIUN.
HOHFOTOBKa 1 3a11uTa TBOPUYCCKHUX OTYCTOB
0 MIPOBEACHHON MCCIIeI0BATEIbCKON padoTe.

5 Xumus B ObITY 1 Ob6cyxnaenune
Buibl OBITOBBIX XUMHKATOB. MBLIO 1 pe3ynbTa
Mororiue cpeactsa. Conu U menouu B TOB
COCTaB€ MOIOLIUX CPEACTB. XUMUYHUCTKA paboThI.

Ha JIOMY.
XuMus 1 IpUroToBiieHne nmuiu. CTOI0BbBIN 1

VKCYC M YKCycHas 3cceHnms. CBoiicTBa
YKCYCHOM KHUCJIOTHI U €€ (PM3HO0JIOTHUECKOe
BO3/ICHCTBHE.

[Iepexnch BOAOPO1a U TUAPOTIEPHT. 1
CBoiicTBa IEPEKUCH BOJOPOA.
[Tepmanranar kanus,
MapraHUOBOKHUCIBIA KaJIMil, OH Ke —
«MaprasnoBka». HeoObrunbie
cBOMCTBa MapraHioBku. Kakyro
ONIACHOCTh MOYKET IPEACTABIIATH
MapraHioBKa..

UYero He XBaTaeT B Balllel alTEUKe.

Ilpakmuueckan paboma Ne 13:Y nanenuve 1 1
[STEH.

Ilpaxmuueckaa pavoma Ne

14:VY naneHnue HaKUIU C YMATHUPOBAHHON
MOCY/bI ¥ IPEJOTBpAIlIeHNE e
00pazoBaHUA(JIOMANTHUN YKCIIEPUMEHT).

Ilpakmuueckan  paboma Ne 15: 1 1
HeoObIYHbBIE OTIBITHI.

WTOIO 34 44 28

Oprann3anuoHHO-NIeAarOru4ecKre yCJIOBHS pean3allii NPorpaMMbl:
Jlis peanu3anuu NporpaMMsbl UCHOJIb3YyeTcs KaOMHET XUMUU, OMOJIOT HH.
CaHuTapHOE M TEXHUYECKOE COCTOSIHUE KaOMHETa COOTBETCTBYET CAHUTAPHBIM HOpMaM U
IIpaBUJIAM TEXHUKU 0€30I1aCHOCTH.
B o6opynoBanue kabuHeTa BXOJAT CIAEAYIOLME TEXHUYECKUE CPEJICTBA O0YyUCHMSL:
e DKpaH
e MynbTUMEIUNHBIN TPOEKTOP.
e Komnonku.

Metoaudeckue nmocodue yaurens
e Pecypcel cetu aTEpHET
e JIMoakTUYECKU, pa3gaTOYHbIN MaTeprall
e HayuHno-nonysnspHas aurepaTrypa
e MynsTUMeHITHBIE 00yYaIONINe TPOTPAMMBIL.

MarepuanabHO-TEXHHUECKOe 0OecrieueHue:
nabopaTopHoe 00opynoBaHue (IOCYAa, PEaKTUBBI, TECT-KOMIUIEKTHI, TECT-CUCTEMBI, PEAKTHUBHI U Jp.),
[udpossie 1aboparopuu.
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. http://www.en.edu.ru/ EctecTBeHHOHay4YHBIH 00pa30BaTEIbHBIN MTOPTAIL.

. http://www.alhimik.ru/ - AJIXUMUK - Bai moOMOITHHK, JIOIIMAH B MOPE XUMHYECKUX
BEILIECTB U SIBJICHUM.

. http://college.ru/chemistry/index.php OTKpBITBIN KOJUICIK: XUMUS

. http://grokhovs.chat.ru/chemhist.ntml BceoGiast ucropust xumuu. BosHukHOBEHHE U

pa3BuTHE XUMUHM C IpeBHeWmunx BpemeH 10 X VII ek


http://www.en.edu.ru/
http://www.alhimik.ru/
http://college.ru/chemistry/index.php
http://grokhovs.chat.ru/chemhist.html
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