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3 |.ITosicHUTEIbHAA 3AIHMCKA

CoBpeMeHHbIH yueOHBIN MPOLIeCC HAMPABIIEH HE CTOJIBKO Ha JOCTHKEHHUE PE3yIbTaTOB B 00JIACTH MPEAMETHBIX 3HAHHM, CKOJIbKO Ha JIMYHOCTHBIH
poct pebGenka. OOydyeHHe IO HOBBIM O0pa30BaTENIbHBIM CTaHAAPTaM MpPEAyCMaTpUBAeT OpPraHU3alUI0 BHEYPOUHOH [1eATEIbHOCTH, KOTOpPas
CIOCOOCTBYET PACKPHITHIO BHYTPEHHETO MOTEHIMANIa KaXKI0r0 yUYeHUKa, pa3BUTHE U MOJiepkaHue ero Tananta. OQHUM U3 KIIIOUEBBIX TpeOOBaHUI K
XUMHUYECKOMY OOpa30BaHHMIO B COBPEMEHHBIX YCIOBUSAX U BakHEHIIMM KoMIOHEHTOB peanuzauuu PI'OC sBnsercs oBIageHHE YyYallUMHUCS
MPAaKTUYECKUMHU YMEHHUSIMHU U HABBIKAMMU, IPOCKTHO — UCCIIEA0BATEIIbCKOM N€SITEIbHOCTHIO.

Pabouas mporpamMMa BHEYpPOYHOH NEATETBLHOCTH Ui 5- 7 KJIAcCOB COCTaBIeHAa B COOTBETCTBHH ¢ TpeboBanmsiMu PI'OC u yu€ToM HOpPMAaTHUBHO-
NIPAaBOBBIX JOKYMEHTOB: - 3akoH P® «O06 obOpazoBanum» ot 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit
®denepanuny» (¢ U3M. U J101., BeTyn. B cuity ¢ 01.09.2020) . - TIpuxaz MunucrtepctBa oopazoanust u Hayku PD ot 22.09. 2011 Ne2357 « O BHeceHun
u3menenuit B ®I'OC HOO, yrBepxkaennsiii npukazom MOH ot 06.10.2009» - Ilpuka3z MunucrepctBa oopazoBanus 1 Hayku PD ot 04.10.2010 Ne986
«00 yTBepxkaeHUU (enepalbHbIX TpeOOBaHMN K 0Opa30BaTENbHBIM YUPEXKICHUSM B YaCTH MHUHHMAIbHOM OCHAIIEHHOCTH y4eOHOro mpolecca u
obopynoBanusi yueOHbIX omenieHuity. -Ilucemo Munucrepcrsa obpazoBanust PO ot 02.04.2002 r .Ne13-51-28/13»0 MOBBIIIIEHMH BOCIHUTATEIHHOTO
noTteHnuana oodiieoodpazoBareiabHoro mpoiecca». - [lucemo MOH P® Ne03-296 ot 12.05.2011 «O6 opraHu3anuu BHEYPOUHOH NESTEIBHOCTH MPU
BeeneHun OI'OC OOO». - Meronuyeckue pPEKOMEHIAIMU IO OPraHU3allid BHEYPOUYHOM JESTENbHOCTH B 0OpA30BaTENbHBIX YUPEKICHUSX,
peanu3yronmx 001meoopa3zoBaTeIbHbIe HaYaIbHOTO 001Iero oopazosanus. ( [lucemo [lemapramenta oGmiero odpaszoBanust MO Poccum o112.05.2011
Ne03-296),- Meroauueckie peKOMEHIAIMKA 1O CO3JaHHI0 K (YHKIMOHHPOBAHHWIO JETCKMX TexHomapkoB «KBaHTopuym» Ha 0Oase
o01eo0pazoBaTenbHbIX opranu3aiuii (Y TBEepKIeHbI pacniopsukeHrneM MunucrepcTBa npocsenieHus: Poccuiickoit @enepanuu ot 12 staBaps 2021 r. N
P-4)

BHeypouHas e TeNbHOCTh SBJSETCS COCTABHOW YacThiO Y4eOHO-BOCIIMTATEIHHOIO Mpollecca U OAHOU U3 (popM opraHu3anuu CBOOOJHOTO BpEeMEHHU
yuamuxcs. OHa JaeT BO3MOXHOCTh IIPEIOCTaBIATh YUAIIUMCS IIUPOKUN CIIEKTP 3HAHUM, HAIIPaBJICHHBIX HA PA3BUTHE U BBISIBJICHUE WHIUBUYaJIb HBIX
0COOCHHOCTEH peOeHKa. 3aHATHS B CHCTEME BHEYPOUHOH BOCHHUTATEIbHOM pabOThI MO XMMHHU CIIOCOOCTBYIOT Pa3BUTHIO HHTEIUIEKTYalbHOM
OJIAPEHHOCTH YYaIlMXCsl, B3aUMOCBSI3b U MPEEMCTBEHHOCTh OOIIIEro U JOMOJHUTEIBHOTO 00pa30BaHusl B IIKOJIE U BOCIIUTAHUS B ceMbe. [IpuMeHeHue
UTPOBOM METOAMKU M COBPEMEHHBIX TEXHOJOIMH JJIsi Pa3sBUTHUS MHTEIUIEKTA MO3BOJIUT HIKOJBHUKAM CaMOCTOSTENBbHO IMONy4yaTh Oojee riybokue
3HAHUS 0 OTACIBHBIM, HHTEPECHBIM JIJI1 HUX T€MaM, JJEMOHCTPHUPOBATh WX B MHTEIUICKTYaJbHBIX COPEBHOBaHMX. Vcmonb3oBanne 00OpyIOBaHH S
ueHTpa «Touka pocTta» nmpu peanusaluy BHEYPOUHOU 1€ATEIbHOCTH TMO3BOJSET CO3/aTh YCIOBHUS:

* JUTsl pacCIIUPEHUS COAEPIKAHUS IKOJIbHOTO XUMUYECKOro 00pa3oBaHus;

* TSI TIOBBIIIEHUS TO3HABATENFHON aKTUBHOCTH O0YYaIONINXCS B €CTECTBEHHO-HAYYHOU 00J1aCTH;

* IS Pa3BUTHUS JIMYHOCTU peOEHKa B Mpolecce OO0ydeHHUs XMMHH, €0 CIOCOOHOCTeH, (OpMUPOBAHUS U YIOBICTBOPEHHS COLMATBHO 3HAUYMMBIX
MHTEPECOB U MOTPEOHOCTEH;



* 151 paboThl ¢ OAAPEHHBIMH IIKOJIBHUKAMH, OPTaHU3alMHM MX Pa3BUTHA B PA3IUYHBIX 00JacTAX 0O0pa3oBaTeNbHOW, TBOPUECKOW AEATEIBHOCTH.
[Tpumensiss udppoBbie 1a0OPaTOPUH BO BHEYPOUHON JESATENBHOCTH MO XHMHHU, YYaIIMECs CMOTYT BBIMOJIHUTH MHOXECTBO Ja0OpaTOPHBIX paboT U
JKCIIEPUMEHTOB.

OcHoBHasl 1eJIb: BCECTOPOHHEE Pa3BUTHE [MO3HABATEJIbHBIX CIIOCOOHOCTEH M OpraHu3alus A0Cyra oOydarolUXCs, paclIMpeHHe UX Kpyroszopa u
MOBBIIIEHNE MOTHUBAIUU K YUYECHHUIO.

3agaun:
- o0pa3oBaTenbHasA: PacCIMPATh KPYro30p, MOBBIIIATh HHTEPEC K MPEAMETY, MOMYJIIPU3AINI HHTEIUIEKTYaIbHOTO TBOPUYECTBA;

- pasBuUBaromiasdg: pasBUBAThb JIOTMYCCKOC MBIINIJICHHUC, Ha6JIIOI[aT€J'II)HOCTI), YMCHHA YCTAaHABJIUMBATL MPUYMHHO — CJICACTBCHHBIC CBA3W, YMCHHA
pacCyxxjaaThb U A€JIaTb BbIBOJbI, IIpOIIaranaa KyJjbTa 3HAHHI B CHCTEME AYXOBHBIX HCHHOCTef/’I COBPCMCHHOT'O ITOKOJICHUA

- BOCHHTATEIbHAS: Pa3BUBaTh HABBIKM KOMMYHHUKAIlMM U KOJUIEKTUBHOW pabOThI, BOCHUTAHME NOHMMAHUS 3CTETUYECKUI LIEHHOCTU IPUPOIBI U
Oepe’KHOTO OTHOIIEHHS K Hel, 00beIMHEHNE U OpPTraHU3alUs JOCYTa YUaIIUXCsl.

[Iporpamma cTpoUTCS HA OCHOBE CJIEIYIOIIUX TTPUHIIUIIOB:
- PaBEHCTBO BCEX YYaCTHHUKOB;
- T0OpPOBOJILHOE MPHUBJICYCHHE K MPOIIECCY EATETHHOCTH;
- YepeI0BaHNe KOJUIEKTUBHOW M MHIUBHUIYATHHON pabOTHI;
- CBOOO/THBIN BHIOOP BUJIA JACATEIHHOCTH,
- HpaBCTBEHHAs! OTBETCTBEHHOCTH KAXKJIOTO 32 CBOM BBIOOP, MIPOIIECC U PE3YJIbTAT JAEATEIbHOCTH;
- pa3BUTHE AyXa COPEBHOBAHMS, TOBAPUILECTBA, B3aUMOBBIPYUKH;
- y4eT BO3PACTHBIX U UHAUBHUAYAILHBIX OCOOCHHOCTEH.
MeTanpe;[MeTm,le CBsI3M.

® OCBOEHHE CIIOCOOO0B pelIeHNs MPOOIeM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa,

e (opMHUpOBaHME YMEHHUs IIAHUPOBATH, KOHTPOJIMPOBATH U OLEHUBATH JEHCTBUS B COOTBETCTBUM C MOCTABJIEHHOW 3a/auell U YCIOBHIMU €€
peanu3aimu;

e onpenensaTh Hanbosee 3 PeKTUBHBIE CIIOCOOBI JOCTHXKEHUS PE3yJIbTaTa;



e (opmHupoBaHUE YMEHHUS MOHUMATh IPUUUHBI yCIIeXa/Heycnexa AesITeIbHOCTH U CIIOCOOHOCTH KOHCTPYKTHBHO JIEHCTBOBATH )K€ B CUTYalMSIX
HEYCIIEXa;

® OCBOCHHE HAa4YaJbHBIX (HOPM MO3HABATEILHON U TUYHOCTHON pediiekcuu;

® OBJAJICHUE JIOTMYECKUMH JICHCTBUSMHU CPABHCHHsI, aHAIN3a, CHHTE3a, OOOOIICHHS, YCTAHOBICHHUS AHAJIOTUNA W MPUYUHHO-CICICTBEHHBIX
CBSI3€ii, IOCTPOEHHUS PACCYKICHUM;

® TOTOBHOCTbH CIyIIaTh COOECEAHHUKA U BECTH AHAJIOT; TOTOBHOCTH MPU3HABATh BO3MOXKHOCTH CYIIECTBOBAHUS PA3IMYHbBIX TOUEK 3pEHUsS U MpaBa
Ka)KJIOTO UMETh CBOIO; M3J1araTh CBO¢ MHEHUE M apTyMEHTHUPOBATH CBOKO TOUKY 3PEHUS U OLIEHKY COOBITHIA;

e ompeseneHue oOuIel 1eau u myTei e€ JOCTHKEeHNUS;

® yMEHHE JOTOBAapUBATHCS O pacnpeeiecHny QYHKIUN U poJieil B COBMECTHOM JIeATeIbHOCTH;

®  OCYUIECTBJIATH B3aUMHBI KOHTPOJIb B COBMECTHOM JIEATEIbHOCTH, aJIEKBATHO OLIEHUBATh COOCTBEHHOE MOBEJACHNUE U MOBEICHNE OKPY)KAIOIINX;
OBJIaJIcHHE 0a30BBIMU MPEAMETHBIMHU M MEKIIPEIMETHBIMU MOHATUSMHU, OTPAXKAIOIIUMH CYIIECTBEHHBIE CBS3H M OTHOIICHHUS MEX 1Y 00bEeKTaMHu
U MIPOLIECCAMM.

Oﬁlllaﬂ XapaKTEePUCTUKA NMPOIrPpaMMbI BHeyPOqHOﬁ JACATCJIbHOCTH.

[Iporpamma BHEYpOUHOH IEATENbHOCTH HOCUT Pa3BMBAIOLIUI XapaKTep, LeNbl0 KOTOPOH sABIseTcs (POpMUPOBAHHE MTOMCKOBO-HCCIIEI0BATENbCKHUX,
KOMMYHHUKATHBHBIX YMEHHUH HIKOJBHUKOB, MHTEIUIEKTA yJalluxcs. BakHeHIIUM mpHOpHTETOM sIBIIsieTCsl (HOpMUpPOBaHHE OOIICYYeOHBIX YMEHHHA U
HaBBIKOB, KOTOpBIE IPEIONPENeNOT YCIEIIHOCTh BCEro MOCHIeyouero odoydyeHus peOEHka. Pa3BuTHEe JTUYHOCTHBIX KadyecTB M CIIOCOOHOCTEH
o0yJaroImuxcs ONMpaeTcs Ha MPUOOpPETEHHE MMH OIBITa Pa3sHOOOPAa3HOH JAEATENbHOCTH: y4eOHO-TI03HABATEIbHON, MPOEKTHO-UCCIIE0BATEIBCKOM,
MIPAKTUYECKOU, COLIUAIbHOM.

3aHATHS MO MPOrpaMMe BHEYPOUHOM AESITEIbHOCTH pa3/ielieHbl Ha TeOpeThdeckue M mpaktuueckue. [Ipuuém aesTenbHOCTh MOXKET HOCUTh Kak
IPYNIOBOM, TaK U HHAUBUAYAIbHBIN XapaKTep.

JlesiTenbHOCTD IKOJIBHUKOB IPU OCBOEHUH IPOTPaMMbl UMEET OTJIMYUTENbHbIE 0COOEHHOCTH:

- IPaKTUYeCKas HalPaBJIEHHOCTb, KOTOpasi ONpeeNnseT Celu(pUKy coAaepKaHus U BO3pacTHbIe 0COOEHHOCTH JETEH;

- TPYIIIOBOM XapakTep padoT OyneT crnocoOCcTBOBATH (POPMUPOBAHMIO KOMMYHHUKATUBHBIX YMEHUH, TAKUX KaK YMEHHE, paclpeaesiTh 00s3aHHOCTH B
rpymnIe, apfyMEHTHPOBAaTh CBOXO TOUKY 3PEHMS U IP.;

- B COJIep)KaHUE JESITeIbHOCTH 3aJI0KEHO OCHOBaHUE Uil COTPYIHHUYECTBA JETEed C WIEHaMU CBOEH CEeMbH, YTO OOECIEeUMBAET pPEAbHOE
B3alMOJEHCTBUE CEMBHU U IIKOJIBI;

- peanu3yeT 3aJady BBISBICHHUS TBOPYECKHX CIIOCOOHOCTEH, CKIOHHOCTEM M OJapeHHOCTEeH K pa3IW4YHBIM BHUJAM JESITEIbHOCTH IMOCPEICTBOM
BOBJICUEHUS UX B TBOPUECKYIO AEATEIBHOCTb.

AKTYyaJbHOCTH NPOrpaMMBbl 3aKII0YaeTCsl B (JOPMHUPOBAHUU MOTHBAIMM K 1I€JCHANPABICHHON MO3HABATEILHON JIEATENLHOCTH, CAMOPA3BUTHIO, a

TAKKC JINYHOCTHOMY U HpO(I)CCCI/IOHaJ'IBHOMy CaMOOIIPCACIICHUTIO YHaIlIUXCH.

HpaKTI/I'{eCKaﬂ HaNmpaBJCHHOCTDb COACpXaHUA IMPOTrpaMMBbl 3aKIHOYa€TCA B TOM, YTO COACPXKAHHUE KYypcCa obecnieuynBaeT HpI/I06peTeHI/IC 3HaHUM U
yMCHHﬁ, MMO3BOJISIONIMX B JaJIbHEHUIIIEM HCHOIb30BaTh X KaK B nponecce 06yquI/1;1 B PAa3HbIX AUCHUILIMHAX, TaK U B MMOBCEAHEBHOMN KM3HU JIS
pelICHU KOHKPCTHBIX 3a1a4.



@opMbI 3aHATHIT BHEYPOUHOIl JesiTeIbHOCTH: Oeceqa, KOJUIEKTUBHBIE U WHAMBHUAYAIbHBIC WCCICIOBAHHUS €CTECTBEHHOHAYYHOTO HAIPABJICHHS,
camocTosTeNbHasi paboTa, BBICTYIUIEHHE, ydacTHe B KOHKypcCaxX, CO3/laHuE€ MPOeKToB M T.A. [lanHble popmbl pabOThl NalOT AETSIM BO3MOXKHOCTH
MaKCHMaJbHO MPOSBISATH CBOIO aKTHMBHOCTh, M300PETATENbHOCTh, TBOPUECKUNH M MHTEUICKTYaJIbHBII MOTEHIIMAT U Pa3BUBAIOT WX SMOIMOHAIbHOE
BOCHPUSTHE.

MecTO0 1aHHOTO Kypca B y4eOHOM ILJIaHe.

[Tporpamma paccunrtana Ha 1 rog oOyyenus (34 yaca B ron, 1 yac B Henenio). 3aHATHS IO IPOTPaMMe TPOBOSTCS BO BHEYPOUHOE BpEeMs
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I1. Pe3yabTaThl 0CBOCHHSI Kypca BHEYPOUHO¥ JesiTesibHOCTH Jlnanupyembie pe3ybTaThl

Inanupyembie pe3yJibTaThbl MIPOrPaMMbl BHEYPOUHO¥ /IeSITEIbHOCTH.
B pesynbTare ocBOEHHs MpOrpaMMmbl BHEYpOUHOH naesiTenbHOCTH «lllaru B SKCIEPUMEHTATBHYI0 XHMHIO» OOydarolluecs Ha CTYIEHH OCHOBHOTO
o0miero o0pa3oBaHus:
B pesynbTare uzyueHus Kypca ydauiiecs 10/OKHBI HMETh MPeICTaBICHHE:

® 0 XMMHH KaK HAyKE;
. 0 MECTE XMMHH CPEIM IPYTUX HAYK;
® 00 OCHOBHBIX OPraHMYCCKUX U HCOPraHMYCCKUX BCIICCTBAX,
. 0 MHOT000pa3uu XUMHUYECKUX MPEBPALCHUII;
. 0 3HAYCHUE XUMHH B Pa3BUTHUH COBPEMEHHOTO OOIIECTRA.
B pesynbrare n3ydeHus Kypca ydauecs J10JKHbBI YMETh:
. XapaKTepU30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA BEIIECTB;
. HaO0II01aTh XUMUYECKUE TIPEBPAILICHUS;
® BBIITOJIHATH HpOCTCfIIHPIfI XUMHYECKHH OKCICPUMCHT I10 MOJYYCHHIO Pa3JIMYHBIX BCHICCTB, ONPCACICHUIO UX KaYCCTBCHHOI'0O COCTaBa U
H3YyYECHUIO CBOMCTB;
. paboTaTh ¢ pa3IMUYHBIMU HCTOYHUKAMU 3HAHUH (CIIOBapH, SHIMKIONEANH, BKIIOUasi KOMIIBIOTEPHBIE).

JIn4HOCTHBIE, MeTaNlpeAMEeTHbIC M NPeIMETHbIE Pe3yJIbTAThl 0CBOCHHs Y4eOHOI0 Npeamera.

B coorBercTBUM ¢ TpeOOBaHUSAMHU K pe3yiabTaTaM OCBOEHHMsS OCHOBHOHM 0Opa3oBaTeNbHOM MporpamMMmbl obiiero oOpasoBanusi PenepaabHOro
roCy/1IapCTBEHHOI'0 00pa30BaTeIbHOrO CTaHAapTa O0yYeHHUE HAMPABICHO HA JOCTHKEHHUE yYaIlllUMHCS JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX
pe3yiabTaToB.

JInyHOCTHBIE pe3y/bTaThl OTPAXKAIOTCS B MHAMBHUAYAJIbHBIX KaU€CTBEHHBIX CBOMCTBAX y4alIUXCs, KOTOPbIE OHMU JOJIKHBI IPHUOOPECTH B IpOLECcCe
OCBOEHHUS y4eOHOTo Mpeamera:



- yueOHO-1103HaBaTEIbHbII HHTEpEC K HOBOMY y4eOHOMY MaTepHally U criocodam peleHusi HOBOM 3a/1a4H;

- OpUEHTalMs Ha MOHMMaHUE NMPUYMH yCIeXa BO BHEYYEOHOH NEeATeNbHOCTH, B TOM YHCIE Ha CaMOAHAJIM3 U CAaMOKOHTPOJb pe3yibTara, Ha aHAJU3
COOTBETCTBUS PE3YyJIbTATOB TPEOOBAHUAM KOHKPETHOMU 3a1a4H;

- CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYYEOHO NesTETbHOCTH;

- YyBCTBO IIPEKPACHOT'0 M 3CTETUYECKHE UyBCTBA HA OCHOBE 3HAKOMCTBA C IPUPOIHBIMU OOBEKTAMHU.

MertanpeaMeTHble  Ppe3yJbTaThl XapaKTEPU3YIOT YPOBEHb C(HOPMUPOBAHHOCTH YHHMBEPCAJIBHBIX CIIOCOOHOCTEH y4alllUXCs, MPOSBISIONIUXCS B
IIO3HABATEJILHON M IPAKTUYECKON JCSITEIbHOCTH:

- HCII0JIb30BAHUE CIIPABOYHOM U JTOIIOJIHUTEIBLHOM JINTEPATYypPHI;

- BJIaJICHUE IUTUPOBAHUEM U PA3JIMYHBIMHU BUIAMHA KOMMEHTApUEB;

- UCTIOJIH30BAHUE PA3IMYHBIX BUJIOB HAOIIOACHUS;

- KAYECTBEHHOE U KOJMYECTBEHHOE ONUCAHUE N3Y4aeMOro 00bEKTa;

- IPOBEJICHUE DKCIIEPUMEHTA;

IIpeaMeTHbIe pe3yJbTaThl XapaKTEPU3YIOT OIBIT YYaIIMXCs, KOTOPBIA MPHOOpETaeTCss M 3aKpeluisieTcs B IPOLIECCe OCBOCHMS INPOrpaMMbl
BHEYPOUHOH JAESATEIBHOCTH:

- OCYILECTBIIATh MOMCK HEOOX0MMON MH(OpMAIMK AJIs BBIIOJIHEHUS! BHEYYEOHBIX 3a/laHUM C UCMOJIb30BAHUEM Y4EOHOM JIUTEpaTypsl U B OTKPHITOM
MH(GOPMAIIMOHHOM IPOCTPAHCTBE, YPHIUKIIONEANHA, CIPABOYHUKOB (BKJIIOYAs AIEKTPOHHBIC, TU(PPOBBIE), KOHTPOIUPYEMOM MpocTpancTBe VHTepHETa;
- IPOBOJIUTh CPABHEHUE U KJIACCU(DUKALIMIO IO 33JaHHBIM KPUTEPHSIM;

- YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT€ sSIBJICHUM;

- CTPOMTD PACCYXkAECHUS B POPME CBSA3U MPOCTHIX CYKJIEHHH 00 00BbEKTE, €ro CTPOSHNUH, CBOMCTBAX U CBA3SX.

B npouecce npoxo:xaeHnst NPOrpaMMbl J0JKHbI ObITH IOCTUTHYTHI CileyIolie pe3y/bTaThl:

1 ypoBeHns pe3yabTatoB: «[Ipuodperenne conMaJbHbIX 3HAHUID)

1) AMYHOCTHBIE Ka4vecTBa: - YBAKUTEIHHOE OTHOIICHWE K TPYAy M TBOPUYECTBY CBOMX TOBapuiled; - (OPMHUPOBAHHE SCTETHYECKHX YYBCTB,
II03HABATEJIbHBIX HHTEPECOB M MOTHUBOB, HAIIPABJIICHHBIX HA U3YUYEHUE )KUBOU IIPUPOJIBL;

2) YHUBepCaAJIbHbIE CIIOCOOHOCTH - YMCHHE BUJICTh U MIOHUMATh 3HAYCHUE MPAKTUUECKON M UTPOBOM JICSATEIBHOCTH;

3) OIBIT B MPOEKTHO-UCCIIE0BATENBCKOM AeSATETbHOCTH

-yMeHue paboTaTb € pa3HBIMU MCTOYHHMKAMHM HWHGOpMallMU; - OBJAJCHHE COCTaBISIOIIMMHU HCCIEI0BATEIIbCKOW M Hay4YHO-NPAKTUYECKOM
JesTeIbHOCTH, CTaBUTh BOIPOCHI, HAOII0AATh, IPOBOAUTE SKCIIEPUMEHTHI, JIeNIaTh BBIBOJBI M 3aKJIIOYEHHUS, OOBACHATH, JOKA3bIBaTh, 3aIIUIIATE CBOU
ujeu;

-(opMHpOBaHNE HWHTEUIEKTYaJbHBIX YMEHHMH (JI0Ka3blBaTh, CTPOMTH pACCYXICHHs, aHaJIU3UpOBaTh, CPaBHMUBATH, JeNaTb BBIBOABI U JIp.) U
ACTETUYECKOT0 OTHOIIEHUS K KUBBIM 00BEKTaM;

- 3HaHME OCHOBHBIX ITPUHIIMIIOB U MPABUJI OTHOLIEHUS K )KMBOW IIPUPOJIE.

2 ypoBeHb pe3yabTaToB: «@opMHpOBaHNe HIEHHOCTHOI0 OTHOIIEHHUS] K COLMAJILHOM pPeajibHOCTH

1) IMYHOCTHBIE KAaYeCcTBA:

- HaBbIKW MHAMBHUYaAJIbHOH 1€ATEIbHOCTH B MPOIecce MPAKTUUECKON paboThI MO pyKOBOJCTBOM YUUTENS;

- HaBBIKH KOJJIEKTUBHOH JI€ATEILHOCTH B IPOLIECCE COBMECTHON TBOPUECKOW PabOTHI B KOMAH/I€ OHOKJIACCHUKOB MO/ PYKOBOJICTBOM YUMTEIIS;

- YMEHHE COTPYAHUYATH C TOBApUIIAMH B IPOLIECCE COBMECTHOM /1€ATEIbHOCTH, COOTHOCUTH CBOIO YacTh pabOThI ¢ OOIIMM 3aMbICIIOM;

2) yHUBepcaAJIbHbIE CIIOCOOHOCTH:



- CIOCOOHOCTh BBIOMPATh LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUAX M MOCTYIKAX IO OTHOLICHHIO K KUBOW IPUPOJE, 3A0POBBIO CBOEMY U
OKPYKAIOIIHX;
- CI0COOHOCTH TepeiaBaTh SMOLIMOHAIBHBIE COCTOSHUS U CBOE OTHOLLIEHHUE K IPUPOJIE, YETOBEKY, OOLIECTBY;
3) onbIT B MIPOEKTHO-MCCJIEI0OBATEIbCKOM eI TeTbHOCTH:
- YMEHHE OPraHU30BaTh CBOIO yUEOHYIO 1EATEIbHOCTb: ONPEAEIATh 11eb padoThl, CTaBUTh 3a/1a4M, IUIAHUPOBATh — OIPEEIIATh OCIEI0BATEIBHOCTh
NEeWCTBUI U IPOTHO3UPOBATH PE3YNbTAThl PaOOTHI;
- YMEHHE OCYILECTBIIATh KOHTPOJIb M KOPPEKLIHUIO B Cilydae OOHApyKEHHsI OTKJIOHEHUH U OTIMYUI NPU CIMYEHUH PE3yJIbTaTOB C 33/1aHHBIM 3TAJOHOM;
OLIEHKA Pe3yIbTaTOB paOdOThl — BBIACICHHE U OCO3HAHUE yYAIIUMCS TOTO, YTO YK€ YCBOCHO U YTO €IIe MOIJICKUT YCBOCHUIO, OCO3HAHUE KaueCcTBa U
YPOBHSI YCBOEHHS.
3 ypoBeHb pe3ybTaToB: «IlotyyeHune caMoCTOATEJIBLHOI0 001IeCTBEHHOI 0 1eiiCTBUS
1) IMYHOCTHBIE KaYecTBA:
- yMeHHE OOCYKJaThb U aHAJIM3UPOBATh COOCTBEHHYIO NIEATENbHOCTh U PabOTy OJHOKJIACCHUKOB C MO3ULMH 3a/1ay JAHHOW TEMbl, C TOYKU 3pEHUS
COJIEp>KAaHUS U CPEJICTB €T0 BIPAKEHUS;
2) YHUBepCAJIbHbIE CIIOCOOHOCTH:
- YMEHHE ClylaTh U BCTYNaTh B JUAJIOT, y4aCTBOBaTh B KOJUIEKTMBHOM OOCYXJEHUH NPoOJeM; HHTEIPUPOBAThCS B IPYIITY CBEPCTHUKOB M CTPOUTH
IIPOJYKTUBHOE B3aUMOJENCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;
- YMEHME aJIeKBaTHO MCIIOJIb30BaTh PEYEBbIE CPEJCTBA JUIsl JUCKYCCHHM M apryMEHTallud CBOEH IO3MLIMH, CPaBHHUBATH PAa3HbIE TOUYKU 3pPEHMS,
apryMEeHTHUPOBATh CBOIO TOUKY 3PEHHUS, OTCTauBaTh CBOIO MO3UIIMIO;
3) ONBIT B MPOEKTHO-HCCJIEI0BATEIbCKOM 1esITeJIbHOCTH:
- BBIPAKEHUE B UTPOBOM JESITEILHOCTH CBOETO OTHOILIEHUS K IPUPOJIE

O0yyaromuecsi CMOTyT:

® IIO3HAKOMUTBHCA C OCHOBHBIMH XMMUYCCKUMU ITOHATUAMU,
. HAy4YMTbhCsl HAOII01aTh XUMHUECKHUE MTPEBPAILEHUs B TaOOPAaTOPHH U B OKPYXKAIOIIEM MUPE;
® OBJIAZACTH NEPBOHAYAJIbHBIMU HABbIKAMU ITPOBCACHU A HpOCTGI\/’IIHeFO XUMHYCCKOT'O SKCIICPUMCHTA,
. YBHUJIETh YHUKAJILHOCTh XUMHUECKOM HAayKH, BBIpa0OTaTh MOTPEOHOCTh CAMOCTOSATENIBHO MTPUOOpETaTh XMMUYECKHE 3HAHMUSL.
B pe3yabTare n3ydyeHus Kypca y4yaunmecsi 10JKHbI HMeTh NpeacTaBIeHne:
. 0 XMMHUU KaK HayKe;
. 0 MECTE XUMUU CPEIH APYrUX HAYK;
. 00 OCHOBHBIX OPTaHMYECKUX U HEOPTraHWYECKHX BEIECTBAX;
. 0 MHOT000pa3uy XMMHYECKHIX TPEBPALICHAN;
. 0 3HaYECHHE XUMHUH B Pa3BUTHU COBPEMEHHOTO OOIIECTBA.
TOUKA \‘pocm
\ I11. Conep:xanue Kypca BHEYPOUHOH /1eSITeILHOCTH

Brenenne.(3uaca)
[Tnan paGoThl ¥ TEXHUKA O€30MTACHOCTH TIPH BBIMOJTHEHUH JIAOOPATOPHBIX, TPAKTUYECKUX PAOOT.
OszHakoMJieHHe ¢ 000opynoBaHueM 1eHTpa «Touka pocTay.



OdopmiieHne yroiaka Kpyxka.

IIpakTuyeckue u JadopaTopHbie padoThI:
Jlaboparopnas pabota Nel «JlaGopaTopHOe 000pyHOBaHUE U TPUOOPHI TSI HAYYHBIX UCCICIOBAHUI.

Pa3neu 1. Teaia u BemecTBa ( 7 4acoB)

[Ipupona xuBas 1 HeXKUBast. SIBIEHUS NPUPOIbL. BiausHue yenoBeka Ha IPUPOLY.
UYro n3yuaer xumus. Tena u Bemecta. HaydHnbslie MeTOABL.

CgoiictBa BemiecTB (popma, 00beM, LIBET, 3amax).

Crpoenue BemectBa. OpraHu4ecKre U HEOPraHMUECKUE BEIIECTBA.

Macca. [IpaBuia uamepeHust Macchl ¢ oMoleko BecoB. Temmneparypa. TepMoMeTpsI.

IIpakTuyeckue u JadopaTopHbie padoThI:

JlaboparopHnas padota Ne 2 «M3mepenune oobema xuakoctn»; JlabopatopHas padora Ne3 «/3ydyeHue cnupToBkU U IuiamMeHn». JlabopaTtopHas pabora
Ned4 «CpaBHenue BelecTB 10 Ux cBoiicTBam». JlaGoparopHas pabora Ne5 «B3BemmuBanue BemecTy. ['pynnoBas npaktudeckas padora « M3mepenue
TEMIIEpATypPsl BOABI U BO3yXa».

Paznen 2. Ctpoenne Bemectna (18 4yacos).

Tena. Bemecta. Monekynbl. AToMbl. ArperatHblie cocTosinus BemiectBa. [lepexon u3 oguoro cocrosiHus B Apyroe. Menzaenees J1.1. buorpagus.
Nutepecubie paxTel. Xumudeckue sneMmenTsl. [leprnoauueckuii 3axkon [[.1. MenaeneeBa. 3Haku XUM. 3JIEMEHTOB. BellecTBa mpocThie U CIOXKHBIE.
Kucnopon. I'openne. ®orocunres. Bonopon. Boga. 3ydyenue ynukansubix cBoicTB. Bo3ayx. Cocras Bo3ayxa. Bona- pactBopurens. PacTBopsl u
B3BeCcH. MaccoBasi J10JIs BEIIeCTBA B paCTBOPE. 3HAKOMCTBO € (PU3NYECKUMH METOJIaMU Pa3/IeNIEHUs U OYUCTKHU BEIIECTB.

IIpakTuyeckue u 1adOpaTOpHbIE PAGOTHI:
Urpa «reno-semectBoy. JlaboparopHas padota Ne6 «Habmronenue nporecca nuddysuny». Jlaboparopuas padota Ne7 «M3ydueHue Xum. 3J1IEMEHTOB C

nomotnbio [lepuonuueckoit cuctemey. Jlabopatopras padora Ne8 «Habmtonenne ropenus Bemects». Jlaboparopuas padora Ne9 «3yuenue cocraa
Bo3ayxay. JlaboparopHas padora NelO «IIpuroToBneHue pacTBopa CoH ¢ ONMPENEICHHON MaccoBoil noneity. Jlaboparopras padota Nell «Ouunctka
IMOBAPEHHOM COJIM OT NPUMECEN»

Paznen 3. ®uznyeckne U XUMUYECKHe siBJIeHUs. (6 4acoB)
SBnenus pusnyeckre U XUMHUECKHe. XUMUYECKHE SBJICHUs. XUMUUecKue peakuu. [I[pu3Haku XUMHUECKUX peaKIni.

Kucnots! u menoun. Maaukatopsl u ux aercteus. Jlaboparopras padora Nel3 «OmnpeneneHre KUCIOTHOCTH BEIIECTB C TOMOIIbIO HHIUKATOPOBY» U
PH-meTpa.



IIpakTuyeckue u JadopaTopHbie padoThI:

JlaGopatopnast pabora Nel2 «HabmoneHne XuMuyeckux U pU3NUecKux saBieHui». JlabopaTopHas padota Nel3 «Omnpeznenenne KUCIOTHOCTH BEIECTB

C MOMOILIBIO UHIUKATOpOB» U U naturka PH u3 uudposoii maboparopuu no xumuu Touka Pocra.

TOUKA \!pocm
IV. TemaTu4yeckoe mJIaHUPOBAHHE
Ne Tema 3ansATHSA ®opma 3anaTus | LleneBass yctaHoBKa OcHOBHBIE BUbI Hcnoab3oBanue Koua
3aHATHSA AeATeIbHOCTH odopynoBanmne «Touka -BO
o0yualonuxcs Ha pocTtay 4aco
BHEYPOYHOM 3aHATHH B
BBenenue.(3uaca)

1 [Tnan paboThl U TEXHUKA becena [[Iupoxkuii criekTp dbopmupyercs u pazBuBaetrcs | «Touka pocTay— KOMIUTEKT | 1
0€30MacHOCTH NPU JATUYMKOB MO3BOJISIIOT | ©300peTaTenbeKoe, yueOHOro 000pyAOBaHUS
BBITIOTHEHUH TA0OPATOPHBIX, JIaboparopHas y4aIuMCs KpEaTUBHOE U KPUTUUECKOE JIETCKOTI'0 TEXHOMapKa,
MPaKTUYECKUX pPabdoT. paborta Nel 3HAKOMUTHCSA C MBIIJIEHUE 00YYaIOIIUXCS. MaTepuaibHas 6a3a s
O3HakoMIIEHHE C «JlaboparopHoe napameTpamu CO3/J1aHUsI NHHOBALIMOHHOMN
0o00opyI0BaHUEM IIEHTpa o0opynoBaHue U | OMOJIOTHYECKOTO 00pa3oBaTenbHON CpeIbl.

«Touka poctay. puoOOpPHI AJs AKCIIEPUMEHTA HE

Hay4HBIX TOJIHKO Ha

WCCIEAOBaHUI». | KaYECTBEHHOM, HO U
Ha KOJMYECTBEHHOM
YpOBHE.

2-3 | Odopmiienue yroika kpyxka. | KomrekruHas ®opmupoBaTh Takue | KoMMyHUKaTUBHbBIE — DOTOMILTIOCTPALINH, 2

KauecTBa, Kak obecrnieunBaroIIne KOMIIbIOTEP, IPUHTEP
Tpyxo0a, COITHATHHYIO
KOJUIEKTUBH3M, KOMIIETEHTHOCTh
JTUYHAs MMO3HABATEIIbHBIC —




OTBCTCTBCHHOCTH 3a
oO1ree aeno.

o0m1iey4eOHbIe, TOTHIEeCKHE,
CBSI3aHHBIE C PEIICHUEM
poOIIeMBI

PerynstuBHbIe —
o0ecreunBaroIme
OpraHu3aIoo COOCTBEHHOM
JIeITEIIbHOCTU
JIn4HOCTHBIE —
OTIPEICIISAIOINE
MOTHBAIIHOHHYIO
OPHUEHTAIIHIO.

Pa3nen 1. Tena u BemecrBa ( 7 4acoB)

IIpupona xuBas U HEKUBAsL.
SBnenus npupobpl. Bnusaue
YEJI0BEKa Ha IIPUPOAY.

Paznmuyath 00bEKTHI
JKMBOU U HEKUBOU
npuposl. [lonsarus
XUMODUITUS U
xumMopoOousi.
[Tonnmats BIusiHUE
YeJIoBeKa Ha

OKPYXXaOIIYIO Cpeny.

Ywmenue paboTats ¢
uH}opManueil B cxemax,
Tabynuax, aHaIU3UPOBATh
HOJTYYEHHYIO HH(POPMAIHIO.

DOTOMILTIOCTPALINH,
KOMIIBIOTEP, MIPE3CHTAIIHS.

Yro n3yuaer xumus. Tena u JIaGoparopHas [Tonumars o6s1acTh YMeHnue paborats ¢ W3meputenbHblid TUIUHAD,
BenlecTBa. Hayunsle metoapl. | pabota Ne2 U3y4eHHs MpeIMeTa 1a00paTOPHBIM pa3JInYHbIE KHUIKOCTH.
JIaGoparopHnas pabota Ne2 «3mepenne xumus. [lonumath 00opys0BaHuEM, ILIKOJION WNnmroctpanum, npe3eHTanus.
«M3mepenne oobema obbemMa METO/bI U3yUEHUS: u3Mepenus. O6001maTh 1 CxeMsl.
KHUJIKOCTH KHUJIKOCTH» HaOJro/IeHue, (UKCUPOBATH PE3yIBTATHI
MOJIEIUPOBAHHE, HaOro1eHuH, enaTh
IKCIIEPUMEHT. BBIBOIBI. COOMIOIATh
npaBuia paboThl B KAOMHETE
XUMHH, 0OpaIeHus ¢
1a00paTOPHBIM
000pyTIOBaHUEM.
Pabora co ciupTOBKOIA. JIaGoparopHas dopmupoBanue Pa3BuBath CriupToBKa, CIIUYKH, JTUCTHI
pabota Ne3 yMeHHsI paboTaTh CO | CAMOCTOSITENILHOCTD MPU OyMmaru, KapaHJaliu, 1aTIiK
«M3yuyenue CIHUPTOBKOM, U3YUYUTh | BeJIEHUH y4eOHO- TeMIIepaTypsl U3 HUPpPoOBOH

CITMPTOBKU 1

CTPOEHHE TIAMEHH,

[O3HABAaTEILHOU

nabopatopun «Touka




MIJIAMEHN ONPEAEINUTD 30HbI JESATEIILHOCTH. 3aKpENUTh pocrtay, Kommnerorep ¢
TJIaMEHU, U3YIHUTh TIOHSTHUS: HaOJIIOICHUE, nporpammoii Releon Lite
TEeMIIepaTypHbIN JKCIIEPUMEHT.
PEXUM IUIAMEHH,
CXEMaTUYECKU
n300paxaTb CTPOCHUE
IJIAMEHHU.
CgoiicTBa BermiecTB (popma, JlaGopaTopHas [Tonsitue o croiictBax | Onpenensarb NOHSATHE Ha6op paznuyHbIX BEIIECTB:
o0beM, IIBeT, 3amax, pabota Ne4 BeuiecTs. CBolicTBa «CBOMCTBA BEIIECTBAY. COJIb, caxap, coJia, Kpaxmai,
PacTBOPUMOCTb, «CpaBHeHUe BEIIECTB: (u3uueckue | XapakTepu3oBaThb MECOK HUJIP. [aTumk
AIIEKTPOIIPOBOTHOCTB ). BELIECTB I10 X U XUMUYECKHUE. 0COOCHHOCTH (PU3UYECKUX U | 3N1eKTPONPOBOAMMOCTM U3
CBOMCTBaM». CpaBHEeHHE BEUIECTB | XMMHUYECKUX CBOMCTB. U poBoH 1abopaTOpHH 10
II0 X CBOWCTBaM. YcranaBnuBath B3aUMOCBS3b | xumuu «Touka Pocray.
CBOMCTBA BEILIECTBA U €T0 Kommnsrorep ¢ nporpammoit
npumeHeHust. OObSICHATH Releon Lite
3Ha4YE€HHE CBOWCTB BEIIECTB B
JKU3HU YenoBeka. O0001maTh
U CUCTEMAaTU3UPOBATH 3HAHUS
10 TEME, JIeJaTh BHIBOJDI.
OTBeuaTh Ha UTOTOBBIE
BOIPOCHI TEMBI, BHIIOIHSITh
3a/1aHMUs.
CrtpoeHue BemiecTBa. Munu- IIpoBecTn [Ipoananu3upoBars BemectBa oprann4eckoro u
Opranunueckue n UCCIIEIOBAHMUE. VCCIIEIOBAHMUS MaTepuaibl HEOPraHUYECKOT O

HCOPTraHNYCCKUC BCUICCTBA.

Pa3IUYHBIX 0OBEKTOB.
VY3HaTh UX cOCTas,
CBOMCTBA BEIIECTB M3
KOTOPBIX OHU COCTOSIT
Cobpatb
uH(pOpPMAIIUIO U
BBISICHUTH K
OpraHUYECKUM WUJIN
HEOPTaHUYECKUM
BEILECTBAM I10
COCTaBy
MIPUHAITICIKUT
WCCIIETyeMbIN OOBEKT.

MH(OPMAIMOHHBIX PECYPCOB
U JINTEPATypPhl U BBECTH
MOHSITHE OPTraHUYECKUX U
HEOPraHUYECKUX BEILECTB;
N3yuuts paznuuue u
CXOJICTBA B BEILIECTBAX
OpraHUYEeCcKOro
HEOPraHUUYECKOT 0
MIPOUCXOXKICHHUS;

BBISICHUTH KaKylo poJib
OpraHHyYecKue u
HEOpPraHMUYECKUE BELIECTBA
UTPAIOT B IPUPOJIE U JKU3HU

npoucxoxaeHus. Komnexknus
MuHepanoB. Paznuynsie
UCTOYHUKU MH(POpMaIUH.




YCJIOBCKaA

9 Macca. I[TpaBusna usmepeHus JlaGopaTopHas N3yunth ctpoenue nu | [lo3HakOMUTBCS € XUMHUYECKUE BECHI.

MACCBI C IIOMOILBIO BECOB. pabota No5 MpaBuIIa XMMHYECKHMH BECAMM. DIIEKTPOHHBIE BECHI.
«B3BemuBaHue HCIIOJIb30BaHUS [IpoBecTu B3BeMmIMBaHUE C MepHbIil HWIHHIP.
BEILIECTBY. XUMHUYECKUX BECOB. MMOMOIIBIO XUMUYECKUX U PaznoBecsl. Kycouek caxapa.

[ToBTOpPUTH MOHSATHE aeKTpOoHHBIX BecoB. Crenath | Boma. HaGop nabopaTopHoit
Macca BellecTBa. CPaBHUTENBHBIN aHAIIN3 MOCY/IbI.

BcnoMHUTB MOJIyYEHHBIX JAHHBIX.

B3aMMOCBSI3b MEKIY OdopMuTh OTUYET B BUJIC

Maccoi 1 00bEMOM, TaOJIULIBL.

MPOBECTHU

1a060paTOPHYIO

pabory.

10 Temneparypa. TepMoMeTpBL. I'pynmoBas Bcnomuuts nonstue | Hayuurbest uamepsts JlaTuuk Temrieparypsl u3
MpaKTUYecKast «TEeMIIepaTypar, TeMIEepaTypy pa3IMuYHbIX 1 (poBoi JTabopaTopuun
pabota €IUHULIBI U3MEPEHUSI | OOBEKTOB C TIOMOIIIbIO Touka pocta Touka pocra,
«M13mepenue TeMIlepaTypbl. BBeCTH | pa3au4HbIX BUJIOB Kommnsrorep ¢ nporpammon
TeMIIepaTypbl MOHSTHE TEPMOMETPOB. Releon Lite, paznuunbie
BOJIbI U BO3/IYXa». | KHOPMaJIbHBIC OBITOBBIEC TEPMOMETPHI.

ycrnoBus» (HY).
IIpoBectn
MPaKTUYECKYIO
paboty 1o
HU3MEPEHUIO
TeMITepaTyphl
pa3IMYHBIX 00BEKTOB.
Pa3znen 2. Ctpoenue BemecrBa ( 18 yacoB)
11 Tena. BemecrBa. Monekymsl. Urpa «reno- Beectu nonstue [To3nakomuThes ¢ noHATUAMU | IHTEpakTHUBHAS 1OCKA,

ATOMBEIL

BEIIECTBOY.

JIOTHYECKOM TICTTH:
TEJI0-BEIIESCTBO-
MOJIEKYJIa- aTOM.
Hayuutbcsa paznuuath
MIOHSTHSA TeJIO-
BEIIIECTBO.
ITo3HakoMUTECS C
MOJEITUPOBAHUEM
MOJIEKYJT C TOMOIIBIO

MoJiekyna u atoM. CobpaTh
pas3IUYHbIE MOJIEKYJIBI C
UCTIOJIb30BaHUEM
IaPOCTEPKHEBOTO
KOHCTPYKTOpA.

MeUanpoeKTop,
IapOCTEPKHEBOM
KOHCTPYKTOD.




IaPOCTEPIKHEBOTO
KOHCTPYKTOpA.

12 ArperaTHble COCTOSTHUS JlaboparopHas [TozHakomMuTHCS C Paznmuyars pusndeckoe Bymaxubie GUIBTPHL.
BenlectBa. [lepexon u3 ognoro | padora Ne6 nousitueM quddysuu. | noustue nuddyzuu ot BemecrtBa: nyxu, cnupr,
COCTOSIHUS B APYIOE€. «Habmonenune BeisBUTH XUMUYECKUX IIPEBPALLECHUMN. Boza. CekyHaomep.

rporiecca 3aBUCUMOCTh OOBACHATD MEXaHU3M
i dy3un» MCIIApEHNUs BeUlecTBa | Mepexoja BEIECTB U3 OJHOTO
OT €ro COCTaBa. COCTOSIHMSI B APYTOE.
13 Mennenees JI.1. buorpadus. ITo3HakomMuTBCS C N3yuuts paznuyHble Kommsrorep ¢ BBIXO0M B
HNHuTtepecHbie GakThI. ouorpadueii [1.1. HMCTOYHHMKHU WH(DOpMAIUH. CeTh UHTEpHET. JIucT
Menneneesa. Haiitu undopmanuio o Oymaru, KapaHaaIi,
ku3HHU U ouorpadum J[. 1. daomactepsl.
Menneneesa. Haiitu cnopHbie
¢daktel. OpopmMuTh MaTepHan
B YTOJIOK KPYKKa.

14- | XuMHYECKHUE DIIEMEHTHI. JlaGopaTopHas Ilo3HakoMUTHCH C [To3zHakoMuThCs ¢ TaOIULIEH Ta6nuua /.M. Menneneena,

15 [Tepuoanueckwuii 3akon [1.1. pabota Ne7 MIOHSTHEM .. Menneneesa. Haiitu pa3InuHbIE HCTOYHUKHI
MeneneeBa. 3HaKu XUM. «M3ydyeHne XuM. | «XUMUYECKUU AJIEMEHTBI, Ha3BaHUs uH(bOpMalnu, BKIIOYas
3JIEMEHTOB. 3JIEMEHTOB C JJIEMEHT». ¥Y3HaTh KOTOPBIX CBsI3aHbl ¢ Poccuelt, | MHTEpHET.

MIOMOILBIO 3TUMOJIOTHIO reorpauuecKuMu
Ilepnonnueckoil | Ha3BaHUU Ha3BaHUSIMU, MUDUUECKUMU
CHUCTEMBI» XUMHYECKHUX reposiMu, HeOECHBIMHU TeJlaMH
DJIEMEHTOB. u 1p. Ucnons3oBars
MH(OPMAaLMOHHBIE PECYPCHI
JUTSI IOATOTOBKH COOOIIEHHUS
10 TEME.
16 BemectBa npocteie u ITo3HakoMHUTBCS C YMeTh K1accupuumupoBaTh [ITapocTepKHEBBIE MOAEIH
CIIOXKHBIE. MOHSTHUSMU «IIPOCTHIE | BEIIECTBA HA MPOCTHIE U MOJIEKYJI Pa3IMUHBIX

U CJIO’KHBIE CJIOXHBIE TIO CTPOEHUIO UX BEIIIECTB.
BELIECTBAY. MOJIEKYII.
Hayunrtsca
ONPENEINATh
MPUHAJJIEKHOCTD K
rpynmnam npocThiX U
CJIOHBIX BEILIECTB IO
CTPOEHHUIO MOJIEKYIL.

17- Kucnopon. I'openue. JlabopaTopHas [To3zHakOMHUTHCS C 3HaTh CBOMCTBA TPOCTOTO JlepeBsiHHBIE MIETIKH,




18 pabota Ne§ MIPOCTBHIM BEIIECTBOM- | BEIIECTBA KUCIOPOAa. YMETh | OMXpoMaT aMMOHHSI, CITUYKH,
«Habmonenue KHCJIOPOJIOM. OTNHUCHIBATH TPU3HAKHU dbapdopoBbIe YaIIKH.
TOpEHUS W3yunth pusndeckne | peakiuu TOPSHHs], TOHUMATh
BELIECTBY CBOIiCTBa, MIPOLIECC TOPEHUS C TOUKU
MIPUMEHEHHE. 3pEHUs] XUMUYECKOTO
W3yuuts mporuecc npouecca. Mcnonb3oBath
TOPEHHUS BEIIECTB KaK | METOJ HAyYHOTO
XUMHUYECKHH rpoliiecc. | HabIoaeHusl.
19 Bonopon. JemoncTpaunons | IlozHakoMuThCS © 3HaTh CBOMCTBA IPOCTOTO Kycok Mpamopa, coistHas
Bl OIBIT MIPOCTHIM BEUIECTBOM- | BEILIECTBA BOJOPOAA. KucioTa, annapat Kunmna,
«[lomyuenue, BostopoioM. M3yuuts | Mcrons30BaTh METO n1abopaTtopHoe
coOupaHue u buznueckue HAy4YHOTO HAOMIOACHUS JUIs o0opyaoBaHue ass
pacrio3HaBaHHe CBOWCTBA, U3y4YeHHsI Iporecca IPOBEICHUS
BOZOPOJIa» MPUMEHEHUE B XKHU3HH, | MOJTYYSHHs], COOUpaHUS U JEMOHCTPAIIMOHHOTO OIBITA.
HaXOXXJCHHE B pacrio3HaBaHMA ra3a PaznmuHbie UCTOYHUKU
pHUpoJIe. Bojopoa. Mcnonb3oBarh uH(pOopMaLUu.
MH(OpPMaIIMOHHBIE PECYPCHI
20- | Boga. U3yuenue ynukanpubeix | ['pynmoBas N3yuuth cTpoenue -O0yuaromas — Hay4uTh Paznuunsbie nudpoBbie
21 CBOWCTB BOJIBI. Hay4JHO- MOJICKYJIBI BOJIBI KaK | IIPUMEHSTH TIOJTyYCHHBIC JTATYUKH U3 XUMUICCKON
MCCIIEIOBATENBCK | CIIOXHOTO BEUIECTBA. | 3HAHUS ATl OOBSICHEHHUS naboparopuu «Touka
ast pabora. [To3HaKOMUTHCS CO Pa3INYHBIX SBJICHUH, poctay,
CBOICTBaMH BOJIBI.
OO BSICHITE -pa3BHUBarOMIas —
VHEKATSHOCTS Croco0CTBOBATH
CBOMHCTB BOJEL Ha (hopMHUPOBAHNUIO HaBBIK\(’)?S
OCHOBE 3HAHMI O paboThI ¢ HHGOPMAIIHEH;
CTPOEHHUH MOJIEKYJIBL. | -BOCIIUTATEIbHASA —
MPEIOCTaBUTh BO3MOKHOCTh
MIPOSIBUTH CBOM
CHOCOOHOCTH, YMEHUE
o0LIaThCs ¥ pacipeenaTh
pOJU B TPYIIOBOI paboTe,
aKKypaTHOCTh B 0(hOpMIICHUN
PE3yIbTaTOB.
22- | Bo3nyx. CocTaB Bo3zyxa. JlaboparopHas W3yunth coctas 3HaTh COCTAB BO3/IyXa CBeua, CIUYKH,




23 pabota Ne9 Bo3ayxa. [IpoBectn (mocTosiHHBIE, IEpEMEHHbIe, | TabopaTopHas mocya,
«3ydenne 1a00paTOPHYIO CIIy4alHbIE KOMITIOHEHTHI). pasznuuHbie TUGPOBBIC
cocTaBa Bo3Jyxa» | paboTy 1o Knaccugunuponats Bo3ayx JATYUKU U3 XUMUYECKON

UCCJIETOBAaHUIO KaK CMECb BEIIECTB. naboparopuu Touka pocra,
COCTaBa BO3yXa. IToHMMATh SKOIOTMUYECKYIO
Beectu nonsitue COCTaBJISIIOLIYIO U 3HAUYCHUE
«CMECH BELIECTBY. YUCTOI0 BO3AYyXa JUIsl )KU3HU
Ha 3emuie.
24 Bona- pactBopurens. Bsectu nonsatus IToHnMaTh OTIIMYME YUCTBIX Habop XxuMHU4YecKHX BEIIECTB
PacTtBopb! 1 B3BECH. «YUCTHIC BEIIECTBA U | BEILIECTB OT cMeceil. YMeTh JUIsL paCTBOpPEHMUS,
CMECH. pa3ianyaTh paCTBOPUMBIE U nabopaTopHas mocyna,
PactBopuMocCTh HEPAaCTBOPHUMBIE BEIIECTBA. JMaTYUK ONTHYECKOMN
BEIIECTB. XapaxkTepu3oBaTh MPOLECC IUIOTHOCTH U3 JIaDOpaToOpuu
['omorenHsbIe pacTBopeHUs ¢ pU3ndecKon «Touka pocrtay.
(McTHHHBIE pacTBOPBI) | TOUKH 3peHusd. [lonnmarp
U TeTEepPOreHHbIE POIIb BOJIBI KaK PACTBOPHUTENS
CHCTEMBI. B JKMBOM U HEKHUBOU
pHUpOJIE.

25- | MaccoBasi 10Ji BEeIIECTBA B JlabopaTopHas N3yunth nonsarue CdhopmupoBaTh 3HAHUS O Kycouku caxapa, Boza,

26 pacTBope. pabora Nel0 MacCcoOBOM J0JU MacCOBOH /1011 BEUIECTBA B MEPHBIN LIWJIUH]ID,
«[IpuroroBnenue | BemiecTBa B CMECH. CMECH, MPUTOTOBUTH PACTBOP | XUMUYECKUH CTaKaH,
pactBopa conu ¢ | HayunTbes rOTOBUTH | C 3aJaHHOM MacCOBOM OJIEH. | DJIEKTPOHHBIE BECHI.
ONpEIEIICHHON pPacTBOPHI C 33 JaHHON WNudopmannonnsie pecypcsbl.
MacCOBOM J0JIEH» | MAaCCOBOM JOJIEH.

27- | 3HAaKOMCTBO C (PU3NICCKUMU JlabopaTopHas [TozHakoMHUTBCS C CdopmupoBaTh 3HaHHS O JlabopaTopHas nocyna,

28 METOAaMH pa3AelICHUs U pabota Nel 1 (bU3UIeCKUMHU bu3nUecKux MeToaax HeoOXxoaumast s

OUYHUCTKHU BEUIECTB. «Ouncrka MeTOoIaMHU pas3fiesieHus cMecei. POBEJEHUS J1TaOOPaTOPHOTO
IIOBapE€HHOM CONIM | Pa3AeIeHUs] CMECEH. [TpoBectu paboty no OIIbITa, TOTOBAsI CMECh
OT IIpUMecen» pa3esIeHUI0 CMECH: BEIIECTB, MAarHUT,
MIOBapeHHas COJIb, M€, CIIUPTOBKA.
TMIECOK, JKeJIe3Has CTPYKKa.
Paznen 3. dusnyeckne U XMMHYECKHE siBJIeHHs (6 YacoB)

29- SBnenus pusnueckue u JlaGoparopHas Hayunthcs pasnuuars | 3HaTh U YMETh pa3anyaTh JleMOHCTpalMOHHBIN

30 XUMHYECKHUE. pabota Nel2 duznueckue u ¢duznveckre 1 XUMHUYECKHUE MaTepHai sl HaOJII0JeHUS
«Habmonenue XUMHUYECKHeE sABJeHUs. | siBneHus. [loHumars cyTh 3a pa3JIMYHbIMU SIBICHUSMHU.

XUMHYECKHUX U
(bU3UIECKUX

ITonuMmarts cyThb
SIBIICHHH,

NpeBpalIiCHUA OJHUX
BCIICCTB B IPYTrUc, ABJICHUC




SIBIICHUI. MIPOUCXOJISIINX C QJIJIOTPOIIHH.
BEIIECTBAMH.
[To3HakOMUTBCA C
SBJICHUEM
AJUTOTPOTIHIH.
31- | Xumuueckue siBICHUS. BBectu nonsitue BoisiBnsTE mpU3HAKT Paznuunbie BemiecTsa u
32 XUMHUYECKUE PEAKIIUU. JIeMOHCTPAaLIMOHH | «XUMHUYECKHE XUMHYECKUX peakuid. YMETh | 000pyJIOBaHHE IS
[Ipu3Haku XUMHUYECKUX bI€ OTBITHI peaxKIum. OTJINYATh XUMHUYECKHE POBEJCHUS
peaxiui. XUMHYECKHX CucreMaTu3upoBaTh | pEaKIMH B KU3HU U B JIEMOHCTPAIIMOHHBIX OIBITOB.
peaxkuui s MOJIyYEHHBIC 3HAHUSA | IPUPOJE TO PUBNUECKUX
HaOIr0AeHUS. 10 TEME: SIBIICHUH. YMETh
«XUMHYECKHE KJIacCU(UIIUPOBAThH
SIBIICHUS». 3aKPEIHUTh | XUMHUYECKUE PEAKIINH B
MOHSTHSI «IIPU3HAKU 3aBHCHUMOCTH OT
XUMHUYECKHX HaOJTI0TAEMBIX TIPU3HAKOB.
peaKIuii».
33- | Kucnotsl u menovu. JlaboparopHas JlaTth onpeneneHue [TpoBecTH OMBITHI C NunuBugyansHbIe
34 WNuaukatopsl U ux qeiCTBUSL. pabora Nel3 KHUCTIOT U IIesoueit NEHCTBUEM MHJIMKATOPOB HA | XUMUYECKHUE JIabopaTOpuu
«Ornpenenenue KaK arpecCHBHBIX KHUCIIOTHI ¥ IIEJIOYH. VTSI TIPOBEJICHUS OTIBITOB,
KHCIIOTHOCTH BeniectB. [lonsTue CdopmynupoBaTs BeIBOJ 0 3H | natuuk PH u3 nudposoit
BEIIECTB C HEUTpaTu3aIy. a4eHUW WHIUKATOPOB. 1ab0opaTopuu 1Mo XUMUHU
MTOMOIIIBIO [To3HaKOMUTHCS C ®dukcupoBath pe3yibTathl Ha | «Touka Pocta»
WHMKATOPOBY» W | BEIICCTBAMH- OJIFOJICHUH B TETPaJIH.
matunka PH us WHJIUKATOPaMU. CobmronaTh mpaBuia paboThI
uuppoBoi IToBTOpHTH NpaBUIIA B KaOuHeTe, oOpalieHus ¢
nabopatopuu o | Th mpu pabore ¢ 1a00paTOpPHBIM 000PYI0OBaHH
xumun «Touka XUMUYECKUMU eM. YMmeHue paboTaTh ¢
Pocta» BEII[ECTBAMH. 1abopaToOpHBIM 000PyI0BaHU
€M H BEIECTBAMH.
TOUKA \"pocm
V. KajieH1apHo- TeMaTH4YecKoe MJIAHUPOBAHNE
Ne Tema 3ausaTus Ko.1- Jdara npoBenenust

BO




4acoB ITo ITo ¢gakTty
IUVIAHNPOBAHU
10
Brenenne.(3uaca)
1 | Ilnan paGoThl ¥ TeXHUKA OE30MACHOCTH MIPU BBINOJIHEHUH J1a00PATOPHBIX, TPAKTHYECKUX
pabot. O3HaKoMJIEHUE C 000pyAOoBaHUEM IieHTpa «Touka poctay. JJaboparopnas padora Nel 1
«JlaboparopHoe 00opyioBaHUE ¥ PUOOPHI JJIsT HAYYHBIX HCCIETOBAHUN).
2-3 | OdopmiieHre yroika KpyKKa. 2
Pa3neu 1. Tena u BemecTa ( 7 4acoB)
4 | Ilpupona xuBasi U HexuBasi. SIBieHus npupobl. BiusHue yenoBeka Ha MPUPOTY. 1
5 | Yro muzyuaer xumus. Tena u BemectBa. Hayanrsie metossl. JlaboparopHas padoTta Ne2 1
«3mepenne o0bemMa KUIKOCTH
6 | JJaboparopuas pabota Ne3 «l/3ydeHre CIUPTOBKH U TUTAMEHI) 1
7 | CroiictBa BemecTB (popma, 00beM, 1BET, 3amax). Jlaboparopuas padora Ned4 «CpaBHeHUE 1
BEIIECTB 110 UX CBOHCTBAM.
8 | Crpoenmue BemecTBa. OpraHnyecKre U HEOPraHWICCKUE BEIISCTRA. 1
9 | Macca. IIpaBuna usmepeHus Macchl ¢ MOMOIIbIO BecoB. JlabopaTopHas padbora Ne5 1
«B3BemuBaHue BEIECTBY.
10 | Temmepatypa. TepmomMeTpsl. ['pynnoBas npaktuyeckas padora « MzmepeHue Temneparypsl 1
BOJIBI U BO3/TyXa».
Paznen 2. Crpoenne Bemecta ( 18 yacoB)
11 | Tena. BemectBa. Monekynbl. AToMbl. Mrpa «Teno-BeniecTBoy. 1
12 | ArperartHsle cocTosiHuS BelecTBa. Ilepexon u3 ogqHoro coctosiHus B ipyroe. JlaboparopHas 1
pabota Ne6 «Habmronenue mpouecca nuddy3um»
13 | Mengenees JI.W. buorpadus. IHTepecHble GakThl. 1
14- | Xumuaeckue anemenTsl. [lepuonnuecknii 3akon .M. MenneneeBa. 3Haku XUM. DJIEMEHTOB. 2
15 | JlabopaTopnas pabora Ne7 «3ydeHune XuM. 3JIeMEHTOB ¢ nomolibio [leproaunueckoit
CHCTEMBD»
16 | BemiectBa MpocThIe U CIOXKHBIC. 1
17- | Kucnopoa. I'openue. @ortocuntes. Jlaboparopuas padota Ne8 «Habmonenne ropeHus 2
18 | BemecTB»
19 | Bogopon. 1




20- | Boga. 3yueHue yHUKaIbHBIX CBOMCTB. 2
21

22- | Bo3zoyx. CocraB Bo3ayxa. JlabopaTopHas padora Ne9 «M3ydeHne cocraBa BO3ayXa» 2
23

24 | Bona- pactBopuTenb. PacTBOpHI U B3BECH. 1
25- | MaccoBas nons BemiecTBa B pacTBope. JlabopaTopnas padora Nel( «IIpurorosieHue pactsopa 2
26 | comu C OnpeIeJICHHON MacCOBOM JT0JIeH)»

27- | 3HaKOMCTBO C (PU3NYECKMMH METOJAAMHU Pa3esIeHUs] U OYUCTKHU BEIIECTB. 2

28 | JlaboparopHast pabota Nell «OumcTKka mMOBapeHHOW COJIM OT IPUMECEH)»

Paznen 3. ®uznyeckne U XuMUUYecKue siBjieHus. (6 yacon)

29- | SBnenus pusnyeckue U XUMUYECCKHUE. 2
30 | Jlaboparopuas padota Nel2 «HaOmrogeHre XUMHUECKUAX U (PU3UICCKUX SBICHHID.

31- | Xumudeckue siBICHUS. XUMUYECKHUEe peakiuu. [Ipu3Haky XMUMHUYECKUX PEaKIIHid. 2
32
33- | Kucnots! u menoun. Uuaukatops! u ux aeiictsus. JlJaboparopuas padbora Nel3 «Omnpenenenue 2

34 | KUCIIOTHOCTH BEIIECTB C MOMOIIBIO HHAUKATOPOB» u Aartynka PH u3 mudpooii maboparopun
o xumuu Touka Pocra

TOUKA !‘POCTA

VI.MaTtepuaabHO-TeXHHYECKOe ofecrieyeHHe MPOorpaMmbl

OpraHI/ISaHI/IOHHHe YCJIOBUA, ITO3BOJIAIOMIUEC PpCAIN30BaTh COACPIKAHUC JIOTIOJTHUTEIbHON 06paSOBaTeHBHOﬁ IIporpaMMmabl «lIllaru B
IKCIICPUMCHTAJIbHYIO XUMHUIO» NPCAIIOJIAraroT HAJIMIUC 060py,ILOBaHI/I}I LEHTpa «Touka pocCTax»:

- udpoBast J1abopaTopus MO XUMHH,

- IOMEILIEHNUs1, YKOMIIJIEKTOBAHHOT'O CTaHAAPTHBIM yueOHBIM 000py/I0BaHUEM U MeOebio (JI0CKa, MapThl, CTYIbs, LIKadbl, 37eKTpoodecnedyeHue,
pPaKOBHHA C XOJIOJHOW BOJIOTIPOBOTHOM BOION);

- KOMILIJICKT ITOCYAbI U 060p}I)IOBaHI/I$I JJI1 YYCHHYCCKUX OIIBITOB,

- KOMIIIEKT PCaKTUBOB,




- KOMIUIEKT KOJUIEKIIUU AEMOHCTPALMOHHBIN (110 pa3HbIM TeMaM);

- MyJBTUMEIUIHOTO 000py10BaHMs (KOMIIBIOTEP, HOYTOYK, TPOEKTOP, (D311~ KapThl, 3KpaH, CPECTBA TEICKOMMYHHUKAIMH (JIOKAJIbHBIC IIKOIbHbIE
CETH, BBIXOJ B UHTEPHET).

JunakTuaeckoe oOecreueHne mpernoiaraeT Haliuue TeKCTOB pa3HOYPOBHEBBIX 33aJaHH, TEMATUIECKUX TECTOB MO KaXKIOMY pa3zeny TEMBI,
WHCTPYKLUHI AJIs BBIIOJIHEHUSI IPAKTUYECKUX PaOoT.
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