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BBEJIEHUE

Pabouas mporpamMma BHeypouHO esaTenbHOCTH «IIpoekTHO-HCc/Ie0BaTeIbCKas AeATeJbHOCTh M0 XuMuM. Touka pocta» B 8 1 9 kinaccax
COCTaBIie€Ha JIJIsl MyHUIIMIIATBHOTO OO/ IKETHOTO 00111e00pa3oBaTensHoro yupexaenus «lIpyaosckas cpeanss mkona» CoBETCKOro paiioHa
Pecny6inku Kpoim, B cooTBeTcTBUY ¢ TpeboBanusmu denepansHoro I'ocyaapcTBeHHOr0 00pa3oBaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIETO
oOpasoBaHwusl.

Cpoku peajau3anuu.

[Tporpamma paccunTana Ha 2 roga o0ydenus (34 vaca), 17 yacos B 8 kiacce u 17 yacoB B 9 kiacce.
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26.12.2017 Ne 1642 (pen.ot 22.02.2021) «O06 yTBepKAeHUN rocynapcTBeHHOH porpammbl Poccuiickoit @eneparun «Pazputue odpazoBanus».— URL:

http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f
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7. @®enepanbHblil TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIAPT CcpeaHero ooOuiero obpa3oBaHus (YTBEpKAEH INpuKa3oM MuHHCTEpCTBa
obpazoBanus u Hayku Poccuiickoit ®eneparmu ot 17 mast 2012 r.Ne 413) (pen.11.12.2020).— URL.: https://fgos.ru

8. MeToauyeckne peKOMEHIAIMU 10 CO3JaHUI0 U (PYHKIIMOHUPOBAHHIO JETCKUX TexHOTapkoB «KBaHTOpmym» Ha 06aze 001meoOpa3zoBaTeIbHBIX
opranuzaiuii (yTBEp>KICHBI pacropspkeHrneM MuHUCTepcTBa mpocBelneHus Poccuiickoit ®@enepanmu ot 12 suBaps 2021 r.Ne P-4)— URL:
http://www.consultant.ru/document/cons_doc_LAW_374695

9. Metoanueckne peKOMEHIAINH 0 CO3JIaHHI0 U (PYHKIIMOHUPOBAHHIO IEHTPOB I poBoro oopazoanus «IT-kyd» (yTBEpKICHBI pacopsIKEHUEM
MunucrepctBa  mpocBemienus  Poccmiickoit  @Deneparmu ot 12 smBaps 2021  r.Ne P-5)— URL: http://www.consultant.ru/
document/cons_doc LAW 374572

10. Metoandeckrue peKOMEHIAIMH TI0 CO3/IaHHUI0 U (DYHKITMOHUPOBAHHUIO B OOIIC00Pa30BATEIBHBIX OPTaHU3AIMIX, PACIIOIOKEHHBIX B CEIBCKON
MECTHOCTH U MaJIbIX TOpojaX, IEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJIOTHMUYeCKOoi HampabieHHocTel («Touka pocta») (YTBEp KIEHBI
pacriopspkeHreM — MuHHcTepcTBa — mpocBemieHus — Poccwmiickoit ®enepammm 0T 12 suBaps 2021 r.Ne  P-6)—  URL:
http://www.consultant.ru/document/cons_doc_ LAW_374694/

Ha 06a3e mentpa «Touka pocTta» oOecreumBaeTcs peanu3anusi 00pa30BaTEIbHBIX IMPOTPAMM E€CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOU
HaTPaBJICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUH C TPEOOBaHHSIMH 3aKOHOAATENBCTBA B cepe oOpazoBaHus U ¢ yuy€ToM pekoMeHmanuii Dene-
paNIBHOTO orepaTopa y4eOHOTO mpeaMeTa « XUMHU.

OOpa3oBarenbHas MporpaMMa Mo3BOJSIET HHTETPUPOBATh PEAIM3YEMbIE TIOAXO/IbI, CTPYKTYPY M COIEp)KaHUE TPU OpPraHU3aIi 00yUeHUS] XUMHUH B
8—9 kiaccax, BBICTPOGHHOM Ha 0a3e JIFo00ro U3 JOCTYIHBIX yueOHO-MeTouIeckuX kKomiuiekco (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay mpu peanusanun qaHaoi Ol mo3BosieT co31aTh YCIOBHS:

AJIg paCIUpPCHUA COACPKAaHUA IKOJIBbHOTO XUMHUYICCKOT'O 06pa303aHH51;
JUTs1 IOBBIIICHHSI TO3HABATEILHON aKTUBHOCTH O0YYAIOIINXCS B €CTECTBEHHO-HAYYHOM 00J1aCTH;



ISl Pa3BUTHS JIMYHOCTH PeOEHKA B IpoIiecce 00YUSHUSI XUMHUH, €0 CIOCOOHOCTEH, (POPMHUPOBAHUS U YAOBICTBOPCHUS COLIHAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

JJIA pa6OTBI C O,Z[apéHHBIMI/I MKOJIbHUKAMH, OPraHUu3allvu UX Pa3BUTHA B PA3JIMYHBIX 00J1acTax 06p330BaTeHBHOﬁ, TBOp‘lCCKOfI ACATCIBbHOCTH.

IIVIAHUPYEMBIE PE3VJIbTATDI:
Juunocmnuie pesyniomamal

Obyuarowuiicst NOIY4Um 803MONCHOCb OJisl POPMUPOBAHUSL CIe0YIOUUX TUYHOCHBIX YV]]:
onpeJieNIeHue MOTHBAIIMU U3YUYEHUsI y4eOHOTO MaTepuana;
OILICHMBAaHHE yCBAaUBAEMOTr0 y4eOHOT0 MaTepHalia, HCXO/I U3 COIMATbHBIX U TUYHOCTHBIX [IEHHOCTEH;

IOBBIIICHHUE CBOCTO O6p330BaTeJIBHOFO YPOBHA U YPOBHA 'OTOBHOCTHU K U3YUYCHHUIO OCHOBHBLIX UCTOPHUYCCKUX CO6BITI/II>'I, CBsA3aHHBIX C
Pa3BUTHEM XUMUHU H O6H_[CCTB8,;

3HAHME MTPaBWJI IOBEICHUS B UPE3BbIYANHBIX CUTYALNX;
OLIEHUBaHME COLMAIBbHOM 3HAYMMOCTH NPOQECCUi, CBSI3aHHBIX C XUMHEH;
BJIaJICHHUE MTPaBUIAMH O€30MIaCHOTO OOpAIIEHHUs ¢ XUMUYECKIMHU BEIIECTBAMH U 000PYJOBaHUEM, MTPOSBICHUE KOJIOTMYECKON KYIbTYPHI.

Memanpeomemmuuwie pe3yiomamot

Peeynsmusnuole
Obyuarowuiicss nOIYHUM 803MOANCHOCHb 015 POPMUPOBAHUS Cledyiouux pe2ynamusHulx YV/]:
1eJienoiaranue, BKIII0Yasi TOCTAHOBKY HOBBIX IIeJiel, TpeoOpa3oBaHue MPAKTUUECKON 3a/1aUd B IO3HABATEIHHYIO, CAMOCTOSITEILHBIA aHAN3
YCIIOBUH JOCTH)KCHUS 1IEIM Ha OCHOBE yUE€Ta BBIJCIICHHBIX YUUTEIEM OPUCHTUPOB JACHCTBYSI B HOBOM Y4eOHOM MaTepuae;

IUITAHUPOBAHME ITyTH JOCTIKEHHS IIeJICH; yCTaHOBJIEHHE IEJICBBIX IPHOPUTETOB, BBIJICIICHHE aJIbTEPHATHBHBIX CIIOCOOOB TOCTIKEHHS LIETH 1
BbIOOp Hanbosee 3¢ (HEeKTUBHOTO COC00a;

YMEHHE CaMOCTOSITEIbBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIIATH UM;

yMEHHE PUHUMATh PEIICHUS B TPOOIIEMHOMN CUTYAIIHH;

MIOCTaHOBKA y4eOHBIX 33/1a4, COCTaBJICHHE TUIaHA U TIOCIIEI0BATEIbHOCTH IEUCTBUM;
opraHu3aius pabouero MecTa MpH BBITOJTHEHUN XUMUYIECKOTO IKCTICPUMEHTA,

IPOTHO3UPOBAHUE PE3YIBTATOB 0OyUCHHS, OLICHUBAHNE YCBOCHHOTO MaTepHasa, OlleHKa KaueCTBa M yPOBHS MOJyYCHHBIX 3HAHUH, KOPPEKINS
TUTaHa U crioco0a ASHCTBHSI TPH HEOOXOAUMOCTH.

Ilo3nasamenvHble

Obyuarowuiicst NOIYYUm 803MONCHOCMb OJisl (hopmuposarus credyrouux noznasamenviolx Y'VJI:
MIOWCK | BBIICIICHUE HHPOPMAIUH;




aHaJM3 ycIOBUil M TpeOOBaHMIA 3a1a4n, BEIOOP, COMOCTaBICHHE M 000CHOBAaHHE CIIOCO0a PeIIeHNs 3a1a4H;

BBIOOp Hanbosee 3PPEKTUBHBIX CIOCOOOB PEIICHHS 3a/]a4l B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIZIBIDKCHUE W 00OCHOBaHME TUIIOTE3bI, BEIOOP CrIOC00a e€ MpoBepKy;

CaMOCTOSITEIIFHOE CO3/IaHUE AITOPUTMA JICATSILHOCTHU MPH PELICHUH MPO0JIeM TBOPYECKOTO U MOMCKOBOT'O XapaKTepa;

YMEHHSI XapaKTepH30BaTh BEIIECTBA I10 COCTAaBY, CTPOCHUIO U CBOICTBaM;

OITUCHIBAHUE CBOMCTB: TBEP/IBIX, XKUJIKHX, Ta3000pa3HbIX BEIICCTB, BBIICICHHE UX CYIICCTBEHHBIX IPU3HAKOB,;

M300pakeHNE COCTaBa MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYJT M CYITHOCTH XUMHYECKHUX PEAKILUI C TIOMOIIBI0 XUMHYECKUX
YPaBHEHHUH;

HpOBeJICHNE HAOIOICHHUH, OIIMCAaHUE TIPHU3HAKOB U YCIOBHI TEYCHUS! XUMUYECKUX PEAKLIUii, BBIOJIHEHHE XUMHUUECKOTO SKCIIEPUMEHTA,
BBIBOJIbI HA OCHOBE aHaJIM3a HAOJIOJICHUH 32 SKCIIEPUMEHTOM, PEIICHHE 3a/1a4, MOJyYCHUEe XUMUYECKOH NH(QOpMAIIUU U3 PA3JINYHBIX UCTOYHHKOB;

yMEHHE OPTaHH30BBIBATh UCCIIEIOBAHUE C LIENIBIO TIPOBEPKH THIIOTES;

yMEHHE JIeTIaTh YMO3aKIFoueHHs (MHIYKTUBHOE M 10 aHAJIOTUH) U BBIBOJIBI,

yMeHHe 00BbEKTUBHO OIICHUBATh MH()OPMAIIMIO O BEIIECTBAX M XMMUYECKHUX MPOIeccaxX, KPUTHIECKH OTHOCHTBCS K IICEBIOHAYYHOM
MH(pOpMaIINH.

Kommynuxamuenvie
Obyuarowuiics ROIY4UM B03MOICHOCHb 0151 POPMUPOBAHUS CLEOVIOUSUX KOMMYHUKAMUGHbIx YV][:
TIOJTHOE M TOYHOE BBIPAYKEHHE CBOMX MBICIICH B COOTBETCTBUH C 3a/la4aMH M YCIOBHSIMHA KOMMYHHKAIIHH;
aJIeKBaTHOE HCIOJIb30BAHNE PEUEBbIX CPEACTB IS y4acTUsl B IUCKYCCUU M apTyMEHTAIIMK CBOEH TO3UILIMH, YMEHUE MPEACTaBIATh KOHKPETHOE
COJIepKaHNe C COOOIIEHHEM €Tr0 B MUChbMEHHOW U YCTHOH (opme, orpe/iesieHie Crtoco00B B3aUMOICHCTBUS, COTPYTHUIECTBO B TIOUCKE U cOOpe
UHpOpMAILINH;
orpezesieHue crnoco00B B3aUMOACHCTBHS, COTPYITHUYECTBO B TIOUCKE U cOOpe MH(OpMAINK, ydacTUue B IUAJIOre, IJIAHUPOBAaHUE OOIINX
croco00B padOThI, IPOSIBICHUE YBAKUTEIBHOTO OTHOILECHUS K IPYTHM y4alluMcs;
OITMCAaHUE COJeP KaHMsI BBITOIHIEMBIX JIEHCTBUH C IIEJTbI0 OPUCHTUPOBKH B IPEIMETHO- IPAKTHYECKOH JeSITeIbHOCTH;
YMEHHUS YYUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCSA K KOOPAWHAIIMH PA3JIMYHBIX TO3UIUHA B COTPYAHUYECTBE;
dopMynrpoBaTh COOCTBEHHOE MHEHHE M TIO3UIIHIO, apTYMEHTHPOBATh U KOOPAWHUPOBATH €€ C MO3UIUSIMH MAPTHEPOB B COTPYJHUYECTBE MTPH
BBIPa0OTKE OOIIEro PelIeH!s] B COBMECTHOM IE€SITETbHOCTH;
OCYIIECTBIIATH B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYJHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIB;
IUTAHUPOBATh OOIIIHE CLIOCOOBI PA0OTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIINIO, OLEHKY NeHCTBUI MapTHEPA, yMETh YOeKIaTh;
UCTIONIb30BATh aJICKBATHBIC SI3BIKOBBIC CPEACTBA [l OTOOPAKEHHSI CBOMX UyBCTB, MBICJICH, MOTHBOB U MIOTPEOHOCTEN; OTOOpakaTh B peun
(onmcanue, 0OBSICHEHHE) COZIEpP)KaHNE COBEPIIAEMBIX IEHCTBUH, KaKk B (hpopMe TPOMKOI COIMAaTN3UPOBAaHHON peun, Tak U B popMe BHYTPEHHEH peyn;
pa3BUBAaTh KOMMYHHKATUBHYIO KOMIIETCHIINIO, HCIIOIB3YS CPECTBA YCTHOM M MMCHhbMEHHON KOMMYHHKALIUK NIPU paboTe ¢ TeKCTaMH ydeOHUKa
Y JIOTIOJTHUTENILHOW JINTEPAaTypPOH, CIIPABOYHBIMH TaOJIUIIAMHU, IPOSBISATH TOTOBHOCTH K YBa)KEHHIO MHOM TOYKHU 3pEHUS TIPU OOCYKIIEHUH PEe3yIbTaTOB
BBITIOJTHEHHOH paOOTHL.




Ilpeomemmnoie pezyromamul

Obyyarowuicss Hay4umcs:

MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOICHNE, U3MEPEHHE, IKCTIEPUMEHT;

OIHMCHIBATH CBOWCTBA TBEPIBIX, )KUIKHUX, Fa3000pa3HbBIX BEMIECTB, BBIICIISAS UX CYIICCTBCHHBIC PU3HAKH;

PacCKpBIBaTh CMBICIT 3aKOHA COXPAaHEHHUsI MAaCChI BEIIIECTB, ATOMHO-MOJICKYJSIPHOM TeOpuu;

pasznuyaTh XMMHYECKHUEe U GU3NYECKUE SIBICHUS, HA3bIBAaTh MPU3HAKK U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIN;

co0moIaTh MpaBuiia 0€30MacHoi padoThl IPU MPOBEIEHUH OIBITOB;

MOJIB30BATHLCS JJA00OPATOPHBIM 000PYIOBAaHUEM U TTOCYI0H;

MOJTy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA M PACTIO3HABATH HX;

XapaKTepu30BaTh GU3NYECKUE M XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUI, TPOBOAUTH OTIBITHI,
MOITBEPIKIAOIINE XUMUICCKUE CBOWCTBA N3YYCHHBIX KIIACCOB HEOPTaHUIECKUX BEIIIECCTB;

PacKphIBaTh CMBICI IOHATHUS «PACTBOP», BBIYUCIISATH MACCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
onpeAeIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO BEILIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BELIECTB OT THIIA KPUCTAIITUYECKOM pEIIETKH, ONPEAENISITh BUJ XUMUYECKOU CBSI3U B
HEOPTaHMYECKHUX COCTUHECHUSX;

pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOIUAIINH, COCTABIISATh YPABHEHUS AJIEKTPOIUTHUYECKON AUCCOIUAIIUN
KHCJIOT, IIEJI0YeH, COJIeH 1 peakIiii HOHHOTO 0OMEHa;

PacKpbIBaTh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH, OMPENEISITh OKUCIUTENbh U BOCCTAHOBUTEIb, COCTABIISATh YPABHEHHUS
OKHCJIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA,

Ha3bIBaTh (PAKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOM peaKklnu;

XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMH HEMETAIJIOB H METAJLIOB;

MIPOBOJIUTH OTIBITHI MO MOJTYYCHHUIO U U3YYECHUIO XUMUYECKUX CBOMCTB PA3IMYHBIX BEIIECTB;

IpaMOTHO 00paIIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKU3HH.

Obyuarowuiics noay4um 603MOICHOCb HAYUUMbCSL:

BBIJIBUTATh M IIPOBEPSATH IKCIIEPUMEHTAIBHO THITOTE3bl 0 XHMHYSCKUX CBOMCTBAX BEIIECTB HA OCHOBE MIX COCTAaBa U CTPOCHHMS, UX CIIOCOOHOCTH
BCTYNAaTh B XUMHUECKHUE PEAKIIMH, O XapaKTepe U MPOAYKTAX Pa3INYHBIX XUMUYECKIX PEaAKIIHii;

XapaKTepU30BaTh BEIIECTBA MO COCTABY, CTPOCHHIO M CBOMCTBAM, YCTAaHABJIMBATH IPUYUHHO-CIICACTBCHHBIC CBSI3H MEXKTY JTAHHBIMH
XapaKTePUCTHUKAMU BEIIECTBA;

COCTaBJISATh MOJIEKYJISIPHBIE U NIOJIHBIE HOHHBIE YPABHEHHMS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

MPOTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIC WM BOCCTAHOBUTEIBHBIC CBOMCTBA C yUETOM CTEMEHEH OKHCICHUS
AJIEMEHTOB, BXOJSIINX B €70 COCTAB,;

BBIJIBUTATh U MIPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3I O pe3yabTaTax BO3ACHCTBUS PA3IUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHYECKOHN PEaKInu;



HCIIOJIB30BAaTh HpI/IO6peTéHHHC SHaHUA JJI 9KOJIOTHYCCKU I'paMOTHOI'O ITIOBCACHUA B Oprmanmeﬁ cpeac,

HCIIOJBb30BATh HpI/IO6peTéHHBIe KIIFOYCBBIC KOMIICTCHIIUH ITPH BBIITOJHCHHUHU ITPOCKTOB U pCHICHUUN y‘IC6HO-I/ICCJIeIIOBaTeJILCKI/IX 3aaa4 I10
HN3YYCHUIO CBOfICTB, croco0oB INOJIYy4YCHHA U paCliO3HaBaHUA BCIICCTB,

00BEKTHBHO OLCHUBATh HH(bOpMaLII/IIO O BCHICCTBAX U XMMHUUYCCKUX IIPOLICCCAX;

OCO3HABATb 3HAYCHUC TCOPECTUICCKHX 3HAHUU 110 XUMUH JI HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

CO31aBaTb MOACIN U CXCMBbI JJIs pCHICHUA yqe6me U IMO3HaBaTC/IbHBIX 3aJa4, IOHUMAaTb H€06XOI[I/IMOCTI) CO6JHOIICHI/IH HpGI{HHC&HHﬁ,
npeajaracMbix B MHCTPYKIHUAX 110 UCITIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U Ap.

COJEPXXAHUE IMPOIr'PAMMBbI BHEYPOYHOM JEATEJIbHOCTH
«ITPOEKTHO-UCCJIEJOBATEJbCKASA AEATEJIBHOCTD 10 XUMHHU. TOYKA POCTA»

8 kuaace (17 yacoB)
MeTo/b1 TO3HAHUS B XUMUU (44.)
[lepBoHayanbHbIE XUMUYECKUE MOHATHUSA (44.)
Knaccel HeopraHn4eckux coeinHeHuH (24.)
PactBopsI (24.)
Kpucramnoruapatsr (14.)
Knaccel Heoprannueckux coeguHeHnit. OcHoBanus (24.)
CaoiicTBa HEOpraHndeckux coeanHenui (14.)
Xumuueckas cBs3b (14.)
9 kmacc (17 yacoB)
Teopust 51eKTpOTUTHUECKON Aricconnanuu (44.)
Xumnueckue peakuu (44.)
Hewmeranmsr (84.)
Mertamnbl. XKenezo. Kanpumii (14.)

K paboueii nmporpamme mnpuiararoTcs:
1. TemaTnueckoe u kaneHaapHo-TemaTuueckoe mianupoBanue (I[Ipunoxenue 1)



