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HOACHUTEJIBHASA 3AIIMCKA
IIporpamma BHeypouHOIi iesiTeIbHOCTH «FOHBI XUMHK» U151 00y4YaloImMXcsl 7-X KJIACCOB
paccuntana Ha 17 yacoB Brox (0,5 waca B Hemelnto).
[Iporpamma Kypca BHEYPOUHOH IESATEIBHOCTH Il O0yJaromuXxcsi 7 KIIACCOB COCTaBJICHA
coryiacHO mpukazy MunuctepcTBa obpazoBanus 1 Hayku Poccuiickoit deneparuu ot
17.12.2010 r. Ne 1897 (B pen. IIpuxa3zoB Muno6pnayku Poccuu ot 29.12.2014 r. Ne 1644, ot
31.12.2015 1. Ne1577) «O06 yrBepxkaeHnun (eaepaabHOro rocy1IapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00111ero oopasoBanus» (3aperucrpuposan Muntoctom Poccun
01.02.2011r. Ne19644).
Paboyas mporpamma Kypca BHEYpOUHOM AEATEIBHOCTH IS 7 Kiacca
IpenycMaTpuBaeT u3yuyeHue Xumuu B o0béme 34 yacoB B roJi, 1 yac B Hezedto,
COOTBETCTBYET MPUMEPHOH mporpamMmme «Xumus. 7 kiacc. Beomausiit kype. O.C. I'abpuensis,
N.T". OctpoymoB, A.K. AxiaeOuaun.
esan kypca:
— (OpMHPOBaHNE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI IIKOJILHUKOB, Pa3BUTHE TIMYHOCTH
pebenka
— pa3BUTHE UCCIIEI0BATENBCKOIO MOAX0/1a K U3YUEHUIO OKPYKAIOLIEr0 MUPa;
— BBEJICHHUE ydJaluxcs 7 Kjlacca B CoJiepyKaHue MpeMeTa XUMUHY;
— OCBOCHHWE BOKHEHITNX 3HAHUI 00 OCHOBHBIX OHSATHIX XUMHUH Ha DKCTIEPIMEHTAIEHOM U
aTOMHO-MOJIEKYJISIPHOM YPOBHE;
— ¢opMHpOBaHNE HABBIKOB IMPUMEHEHHSI TTOJTYYCHHBIX 3HAaHWA U YMEHHH 151 0€30T1aCHOTO
HCIOJIb30BAHUS BEUIECTB U MAaTEPHUAJIOB B OBITY, pEIICHHs] MPAKTUYECKUX 33]a4 B IOBCEAHEBHON
KU3HU, PEAYIPEKICHUS SIBICHUMA, HAHOCAIINX BpeJl 3I0POBbIO YEJIOBEKA U OKpYy Karolei
cpene.
3ana4yu BHEYPOUHOI AeSITeJIbHOCTH:
— ¢hopMUpOBaHNE IEPBUYHBIC MTPEICTABICHUS O TIOHATHUSAX: TEJIO, BEIIECTBO, MOJIEKYJIa, aTOM,
XUMHWYECKUM 3JICMEHT;
— O3HaKOMJIEHHUE C MpocTeiIiel kiaccupukanyen BenecTs (1o arperaTHOMY COCTOSIHHIO, T10
COCTaBY), C ONMKCcaHueM (PU3HUECKUX CBOMCTB 3HAKOMBIX BEIIECTB, C (PU3NYECKUMU SBICHUSIMH U
XUMHYECKUMU PEAKIUSIMU;
— oTpaboTKa TeX MPeIMETHBIX 3HaHUI U YMEHHUI (B IEPBYIO OUepe/ib IKCIIEPUMEHTAIbHBIC
YMEHHSI, a TAK)KE€ YMEHUS pellaTh pacueTHbIC 331a4i), Ha (JOPMUPOBAHUE KOTOPHIX HE XBATAET
BpEMEHHU MPHU U3yYCHUH XUMUU B 8-M U 9-M Kiaccax;
— O3HaKOMJICHHUE C SPKUMH, 3aHUMATEIbHBIMH, SMOIIMOHAIIBHO HACHIIIICHHBIMHU 3MH30/1aMU
CTaHOBJIEHUS M PA3BUTUS XUMHH, YETO YUUTENb, HAXOSICh B BEUHOM [IEHTHOTE, MOYTH HE MOKET
ceOe M03BOJIUTS;
— ¢opMUpOBaHKE TPAKTHUECKUX YMEHHUI 1 HABBIKOB, HAIPUMEDP YMEHUS Pa3AelisiTh CMECH,
UCIIOJIb3YS] METO/Ibl OTCTauBaHUS, (GUIBTPOBAHUS, BEIIAPUBAHUS;, YMEHUS HAOMIOIATh U
OOBSICHATH XUMUYECKHUE SIBICHUS, IPOUCXOIAIINE B IPUPOJE, OBITY, JEMOHCTPUpPYEMBIE
yUUTEJIeM; YMEHHUsSI pab0TaTh C BEIIECTBAMHU, BBITIOIHATH HECIOKHBIE XUMUYECKUE OTIBITHI,
coOuroIaTh MpaBuiia TEXHUKN O€3011aCHOCTH;
— paciIupeHue NpeCTaBIeHUH yyaluxcs 0 BaKHEUIINX BEIIeCTBaX, UX
CBOMCTBaX, pOJIM B IPUPOJIE U KU3ZHH YEJIOBEKA;
— (opMHpOBaHUE YCTOHUMBOrO MO3HABATEIBHOTO HHTEPECa K XUMHH,
KOMMYHHKATHBHOW KOMITETEHITUH;

JIuunocmnule pesynomamaot
Byoym cghopmupoeani:
®B BOCIIUTAHUU POCCUICKON IPaXKIAHCKOW MACHTUYHOCTH: TATPUOTH3MA, YBAKEHUS K



OTteyecTBy, YyBCTBAa OTBETCTBEHHOCTHU U JI0JITa niepes; PoAMHOM, TOPAOCTH 3a pOCCUICKYIO
XUMHUYECKYIO HayKY;

®UyBCTBAa OCO3HAHHOTO, YBAKUTEIHLHOTO U T00OPOKETATEITHHOTO OTHOIICHUS K IPYTOMY
4eJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHUI0, TOTOBHOCTH BECTH JUAJIOT;

eTIpaBmIIa OE30MIACHOTO MOBEACHUS B UPE3BBIYAWHBIX CUTYAIUSIX, OCO3HAHNE
HE00X0IMMOCTH 3aIIUTHI OKPYXKArOIIEeH cpebl 1 (GOpMUpPOBAHHE IIEHHOCTHU 37I0POBOTO U
0e30macHOTO 00pa3a KHU3HH,

®OCHOBBI COBPEMEHHON XUMHKO- HKOJIOTHUECKON KyJIbTYPHI ¥ MBIIICHUS

KaK 4aCTH SKOJIOTHYECKOU KYJIbTYPHI.

MoryT 0bITH cOPMHPOBaHBI:

eMOTHBAIIMY K 00OYUEHUIO U 1eJIEHAIIPaBICHHON M03HABATEIbHON AESITEIbHOCTH,
TOTOBHOCTH U CITIOCOOHOCTH 00yYarOIIUXCsl K CAMOPA3BUTHIO U CaMOOOpPa30BaHUIO
®3CTETUYECKOE CO3HAHUE, TBOPUECKAs NESATENIbHOCTh U (POPMHPOBaHHE HPABCTBEHHBIX
YYBCTB ¥ HDABCTBEHHOTO MOBEJICHUSI, 0CO3HAHHOTO W OTBETCTBEHHOTO OTHOIIIEHHS K
COOCTBEHHBIM MOCTYIIKaM

Ilpeomemmnuie pe3yromamut:

Boinycknuk naywumces:

eXapaKTepHU30BaTh OCHOBHBIE METObl TO3HAHMS: HA0JII0/IEHUE, U3MEPEHUE,
AKCTIEPUMEHT;

®OIMMCHIBATH CBOMCTBA TBEPIIBIX, KHUIKUX, Ta3000pa3HBIX BEUIECTB, BHIICISSA UX
CYIIECTBEHHBIE TIPU3HAKHY;

®pPaCKpBIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATHH «aTOM», «MOJIEKYIay,
«XUMHUYECKHUH 2JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY», «BAJIEHTHOCTDHY,
«XUMHUYECKasl peaKius», UCIOIb3ysl 3HAKOBYIO CUCTEMY XUMHUU;

®pacCKphIBaTh CMBICJ 3aKOHOB COXPAaHEHHUsI MACChl BELIECTB, TIOCTOSIHCTBA COCTaBA,
aTOMHO-MOJIEKYJISIPHON TEOPUU;

epa3inyaTh XUMUYECKHE U (prU3NUECcKue SIBICHUS;

®HA3bIBaTh XUMUYECKHE SJIEMEHTHI;

eOMpeeNsATh COCTAB BEUIECTB 10 X hopMyam;

eOMpeAeNATh TUI XUMUYECKUX PEaKIInii;

®HA3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

®BLISBJIATH IPU3HAKU, CBUICTEILCTBYIOLIUE O MPOTEKAHUU XUMUYECKOM peakiuu npu
BBITIOJIHEHIH XUMUYECKOTO OTIbITA;

eCco0TI01aTh MTpaBMIIa 6e30MacHOM pabOThI TP MPOBEACHUH OIIBITOB;

®110JIb30BATHCS JIA0OPATOPHBIM 000PYIOBAHUEM U MOCYI0M;

®BLIUKCIISTH OTHOCUTEIBHYIO MOJICKYIIIPHYIO MAacChl BEIIECTB;

®BBLIUKCIIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEeMEHTa 1o PopMyie COeAUHEHUS;
®BBIYHCIIATH KOJMYECTBO, 00BEM MITM MAcCy BEIeCTBa 1o (popmyie

eXapaKTepU30BaTh (PUINUECKHE U XUMUUYECKUE CBOWCTBA BOIBI;

®pPACKPBIBATh CMBICH MOHSATHS «PACTBOPY;

®BBLIYHCIISATH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

®IIPUTOTOBJIATH PACTBOPHI C OMPEETICHHON MacCOBOH J10J1eil paCTBOPEHHOIO BEILIECTBA;
eTPaMOTHO OOpAIaThCs C BEIIECTBAMH B [TOBCEHEBHOM KU3HU

BhINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

®BLIJIBUTATh U MPOBEPATH IKCIIEPUMEHTATBHO TUIIOTE3bI 0 XUMUYECKHX CBOMCTBAX
BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHUs], UX CIOCOOHOCTH BCTYINATh B XUMHUECKHUE
pEaKIuu, 0 XapakTepe U MPOAYKTaX pa3IuIHBIX XUMUYECKIX PEaKIIHii;



®1ICTIOJNIb30BATh IPUOOPETCHHBIE 3HAHUS JIJISl KOJIOTUYECKU TPAMOTHOTO TIOBEICHUS B
OKpYKarollen cpene;

®1ICTIOJNIb30BATh MPUOOPETCHHBIE KITFOUYEeBbIE KOMIIETCHIIUY TIPH BBHITIOJTHEHUH MPOCKTOB U
y4eOHO-HMCCIIeI0BATENbCKUX 3a/1ad TI0 U3YYEHHIO CBOMCTB, CLIOCOOOB MOTYyYESHUS U
pacro3HaBaHUs BEIIECTB;

¢00BEKTUBHO OIEHUBATH HH(POPMAIIHIO O BEIIECTBAX U XUMUICCKUX MPOIIeCCax;
SKPUTHYECKHA OTHOCUTHCS K TICEBJIOHAYIHOM WH(OpMAIH, HeTOOPOCOBECTHON pPEeKIaMe

B CPEJICTBAX MAacCOBOU HH(OPMAIINH;

®0CO3HABATh 3HAYCHHUE TCOPETUUCCKUX 3HAHUN TI0 XUMHH TSI IIPAKTUICCKOM
JEeATeIbHOCTH YeJIOBEKa;

©C03/1aBaTh MOJICTTH M CXEMBI JUIS PEIICHUs YICOHBIX U MTO3HABATEIIBHBIX 33]1aY;

MMOHUMATh HEOOXOIUMOCTh COOIIOCHHUSI PEANMMCAHNHN, TIPEIaracMbIX B HHCTPYKITHSX

10 MCIIOJTb30BAHMIO JIGKAPCTB, CPEIACTB OBITOBOM XHMHUH U JIP.

®TIOHMMATH POJIb XMMHH B KU3HH YEJIOBEKA U OOIIECTBA, )KUBOW U HEKUBOU MPUPOTY
eTICPBOHAYAIILHBIM MPEJICTABIICHUSIM O BEIIECTBAX, HX MPEBPAIICHHUIX U

MPAKTUIECKOM NTPHUMCHCHHN;

®1ICTIOJTb30BATh TIOHATUHHBIN anmapaT XUMHAW: XUMHYECKUN DJIEMEHT, aTOM, MOJICKYIIa,
OTHOCHUTEIIbHAS aTOMHASI U MOJICKYJISIPHAsI MacChl, BEIIECTBO, (PH3UIECKHE U XUMHUICCKUE
SIBJICHUSI, XUMHYECKasT PEAKITHS;

®1ICTIOJTb30BATh CHMBOJIUYCCKHM SI36IK XUMHUH: CHMBOJIBI XUMHYECKHUX 3JICMCHTOB,
(OopMYyITEI XUMUYECKHX BEIIECTB; KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUICSCKUX
MpeBpaIleHUil HEOPTaHUYECKUX U OPTaHNYECKUX BEIIECTB TaK U OCHOBBI MHOTHUX SIBJICHUI
JKUBOM M HEKHUBOU MPHUPOIBI;

®BJIaJICTh OCHOBAMH XUMUYECKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHATTM3UPOBATh U
00BEKTHBHO OIICHUBATH )KU3HEHHBIC CUTYAINH, CB3aHHBIC C XUMHEH, HABBIKAMH 0€3011acHOTO
oOpamieHus ¢ BemeCTBAMH, UCTIOIb3yEMBbIMU B TIOBCETHEBHOM KU3HH; YMEHUEM aHAIU3HPOBAThH
Y TUIAHUPOBATh IKOJIOTHYECKU 0E30TIaCHOE TIOBEJICHHE B IENISAX COXPAHEHHSI 3/I0POBbS U
OKpYKAroIleH Cpe/ibl;

®JICII0JIb30BaTh PA3IMYHBIC METO/IbI U3YUCHHUS BEIIECTB: HAOIFOICHHS 32 UX
MIPEBPAICHUSMH [TPUA TPOBEICHUH HECIOKHBIX XUMHUYECKHX KCIIEPUMEHTOB C UCIIOJIb30BaHUEM
J1a00paTOPHOTO 00OPYIOBAHKS U TPUOOPOB;

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

eTPaMOTHO OOpAIaThCs C BEIIECTBAMH B ITIOBCETHEBHOM JKU3HU;

®0CO3HABATh HEOOXOIUMOCTh COOITIOCHUS TIPABUIT YKOJOTHUECKH O€30TIaCHOTO
MOBEJICHHSI B OKPYKAIOIICH MTPUPOTHOMN Cpelie;

®IIOHUMATh CMBICII U HEOOXOAMMOCTh COOJIO/ICHUS TPEATUCAHNN, PEIIaracMbIX B
WHCTPYKIIUSX IO MCIIOJIb30BAHHIO JICKAPCTB, CPEICTB OBITOBOM XUMUH U JIP.;
®1ICTIONIb30BATh KITFOUYEBbIE KOMIETEHTHOCTH MIPH BBHITIOJIHEHUH TBOPUYECKHUX

[TpoeKToB, MOCBSAIIEHHBIX OTKPHITHIO, TTOJYYEHUIO U IPUMEHEHHUIO BEIIECTB;

®pa3BUBATh KOMMYHUKATHBHYIO KOMIIETEHTHOCTD, HCIIOJIB3Ys CPEJICTBA YCTHON U
MMCEMEHHOW KOMMYHHKAIIMH TPU padoTe ¢ TEKCTaMH Y4eOHHMKA U TOTIOTHUTENbHOM
JTUTEPATypPOH, CIPABOYHBIMU TaOIUIIAMU, MIPOSIBIIATH TOTOBHOCTh K YBKEHUIO HHOUM TOUKH
3peHus Ipu 00CYKICHUH Pe3yIbTaTOB BHIMOJTHEHHOM pabOTHI;

¢00BEKTUBHO OIIEHUBATH HHPOPMAITUIO O BEIIECTBAX M XUMUYECKHX MPOIIeccax,
KPUTHUYECKH OTHOCUTBHCSA K MICEBOHAYUYHON HHPOPMAIIHH, HEA0OPOCOBECTHOM peKiame,
Kacarolleics: UCTIONB30BaHUS Pa3INYHBIX BEIIECTB.

®CO3HABaTh 3HAUYCHUE TEOPETHUECKUX 3HAHUH JUIsl MPAKTUYECKOM NEATEIbHOCTH



YeJI0BEKA;

®pa3BUBATh HHPOPMALMOHHYIO KOMIIETEHTHOCTH MOCPEICTBOM YIIIyOJIeHUsl 3HaHUI 00
HCTOPUYU CTAHOBJIEHUS] XUMUYECKON HAyKH, €€ OCHOBHBIX IIOHATHH, a TAKKE O COBPEMEHHBIX
JOCTH)KCHHSIX HAYKU U TEXHUKU,

Memanpeomemnuvimu pe3ynomamamu

Pezynamuenvie YY/I:

Buinycknuk nayuumcs

®CaMOCTOSITENILHO OOHAPYKHUBATh U (POPMYIMPOBATH YIEOHYIO IPOOIEMY, ONPEACTIATh LEb
y4eOHOH e TeTbHOCTH, BEIONPATh TEMY MIPOEKTA.

®BbIJIBUTaTh BEPCUU PELICHUS MPoOIeMbl, 0CO3HABAaTh KOHEUHBII pe3ysbTaT, BBIOUPATh U3
MPEIOKEHHBIX U CAMOCTOATEIBHO UCKATh CPEJCTBA TOCTHKEHHUS LENH.

®COCTaBJIATh (MHAUBUYAIIbHO WM B IPYIIIE) IUIaH PEIICHUs TPOOIeMbI (BBIIOJTHEHUS
MIPOEKTA).

epaboTas 10 MJIaHy, CBEPSITh CBOU ACUCTBUSI C LIENbIO U, TPU HEOOXOJMMOCTH, UCIPABIISAThH
OLIMOKHU CaMOCTOSITENBHO.

®B JMAJIOTe C YUUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENILHO BhIpaOOTaHHBIE KPUTEPUU
OIICHKH.

ecpeicTBOM (POPMUPOBAHUS PETYISATHUBHBIX Y Y ][] Ciy)KaT T€XHOIOTHS MTPOOJIEMHOTO AHaiora
Ha 3Talle U3y4yeHus HOBOTO MaTepHalia U TEXHOJIOTHS OLlEHUBAaHUS 00pa30BaTeIbHbIX
JNOCTHXEHUH (y4eOHBIX YCIIEXOB).

BbInycKHUK MOKET HAYYUTbCS:

®pa3BUBATh U TPEHUPOBATH CBOIO HAONIOIATEIbHOCTH;

®CTaBUTH LIETU POBEACHUS HAOIIOIEHUH U OTIBITOB;

®OCYILECTBIIATH KOHTPOJIb IPU MTPOBEICHNH HAOIIOIEHUH U OTIBITOB;

®ILIAHUPOBATh COOCTBEHHOE YUacTHE B IPOEKTHOM AESTENLHOCTH (C OMOPOH Ha

mabJyioH B paboueit TeTpaan).

Ioznaseamensvnvie YY/I.

BbIMyCKHUK HAY4YUTCS

®aHAJIM3UPOBATh, CPAaBHUBATH, KJIacCU(UIIMPOBATh U 0000IIaTh (HaKTHI U SIBICHUS, BBISBISATDH
MIPUYMHBI U CIEACTBUS MIPOCTHIX SIBJICHUIA;

®OCYILECTBIIATh CPABHEHUE, CAMOCTOSITENILHO BEIOMPAsi OCHOBAHUS U KPUTEPHUH TSI
YKa3aHHBIX JIOTHYECKHUX OTepaliii; CTpOUTH KIacCU(UKALIMIO Ha OCHOBE AUXOTOMUYECKOTO
JeNeHus (Ha OCHOBE OTPHIIAHMSA);

®CTPOUTH JIOTUYECKOE PACCYXICHHUE, BKIIIOUAIOIIEEe YCTAHOBIECHNUE TPUUUHHO -CIIECTBEHHBIX
CBSI3CH;

©C03/1aBaTh CXEMAaTUYECKUE MOJICIH C BbIICJICHHEM CYLIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA.
®ONNCHIBAaTh CBOIMCTBA BELECTB, BBIIEIISAS UX CYILIECTBEHHBIE IPU3HAKY;

®1ICITI0JIb30BAaTh YMEHUS U HABBIKU PA3JIMYHBIX BUJIOB IO3HABATEILHOM JAESTEIBHOCTH,

B MPUMEHEHUH OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO- HH(POPMAIIMOHHBII aHATN3,
MOJENUPOBAHNE) TSl U3YUCHUSI PA3TTUYHBIX CTOPOH OKPYXKAIOIIeH IeHCTBUTENBHOCTH;
®1ICTIONIb30BaTh OCHOBHBIC MHTEIJICKTYaIbHbIE OTepaliy B POPMYIUPOBAHUY TUIIOTE3,
aHalu3 , CpaBHEeHHE, 0000IIeHIEe, CUCTEMATH3AIIHs], BEISIBICHHE IPUYUHHO -CIIEICTBEHHBIX
CBSI3€H, TOVCK aHAJIOTOB;

BBINyCKHUK MOKET HAYYUTHCSH:

®COCTaBIISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CIOKHBIX H T.I1.).
peoOpa3oBhIBaTh HHGOPMAIUIO U3 OJTHOTO BUA B IPYroi (TaOiuIly B TEKCT U TIp.).
®BLIUMTHIBATH BCE YPOBHU TEKCTOBOM HH(OPMAIIHH;



®yMETh OTIPE/ICIIATh BO3MOKHbBIE HCTOYHUKH HEOOXOIUMBIX CBEACHUM, TPOU3BOTUTH IMOUCK
nH(OpMAaIINY, aHATM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTS;

eCcpe/CTBOM (POPMHUPOBAHUS TIO3HABATEIBHBIX Y Y [ CIY)KUT y4eOHBIN MaTepual, U mpex/ie
BCETO MPOIYKTUBHBIC 33aJaHUs YIeOHUKA;

®110JIb30BATHCA CIIPABOYHUKAMH, CJIOBAPSIMU, SHIMKJIONECIUSAMHU JIJIsl TOMCKa HH(OpMaIuy mpu
MOJIFTOTOBKE MPOEKTA.

Kommynuxamuenwie YY/I:

BbINIYCKHUK HAYYMTCH:

®COTPYIHHUYATH C OJHOKIACCHUKAMH MIPH BBINIOJIHEHUU UTPOBBIX 3aJaHUN;

®I[IOHUMATh U MEPEJABATh COACPKAHUE TPOUUTAHHBIX TEKCTOB;

eCJIyIIATh U TIOHUMATh APYTUX, BBICKA3bIBATH CBOIO TOUYKY 3PECHMUS,

®CTaBUTH BOIIPOCHI IPYT IPYTY,
®/10rOBapUBaThHCS M MPUXOJUTH K 00IIEMY pellIeHnIo, paboTas B mape.

BbInyCKHUK MOKeT HAy4YUThCH:

®BbHICKA3bIBATh CBOC MHEHUE MPU 0OCYXJAECHUN Pa3IMUHBIX )KU3HEHHBIX CUTYallUi;
eCcOo0JII0/1aTh B NMOBCEHEBHOM KM3HU OCHOBHBIE HOPMBI PEUEBOT0 3TUKETA U IpaBUiIa
YCTHOTO 001IeHHs (TPUBETCTBOBATD, POIIATHCS, OJIarolapuTh, NO3APABIATH);
®CaMOCTOSITENIbHO OPraHU30BbIBaTh yueOHOE B3aUMOJICHCTBUE B TpyNIe (OMpPeIesTh
oO1iue ey, pacrpeeaTh poJid, J0OTOBAPUBATHCS APYT C APYTOM).

* YMEHHE OPraHU30BbIBaTh YueOHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIBHOCTD C
YUUTENEM U CBEPCTHUKAMU; pab0oTaTh MHANBUAYAJIBHO U B TPYIIE: HAXOAUTh 0011ee
peleHye 1 pa3pemaTb KOHQIMKTBI HA OCHOBE COIVIACOBAHUS MO3UIMI U ydeTa
UHTEPECOB; (POPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOC MHEHHUE;

Ha 06a3ze o0OpasoBateqbHOro meHtTpa «Touka pocrta» obecrieunBaeTCs peaau3aius
00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOW HaNpaBJICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSMH 3aKOHOJIATEILCTBA B chepe 0Opa3oBaHUs U C
yuérom pexkomeHpanuii  deneparbHOro - omeparopa  ydyeOHOro - mpeamera  «XHUMHS».
OOpazoBarenpHas OporpamMma IO3BOJIIET HHTETPUPOBATH pealiu3yeMble 31eCh TMOJIXOJBbI,
CTPYKTYpPY H COJIep>KaHue MPH OpraHu3aiuu o0ydeHus XuMuu B 8—9 Kiaccax, BBICTPOSHHOM
Ha 0a3e JM000T0 M3 JOCTYMHBIX ydeOHO-Metoauueckux komiuiekcoB (YMK). HMcnonbs3oBanue
obopynoBanus 1eHTpa «Touka pocTay MO3BOJSET CO3aTh YCIOBUS:

® JUISl PACUIUPEHUS COJCPIKAHUS ITKOJIBHOTO XMMUYECKOT0 00pa30BaHus;
e ISl TIOBBIIEHUS MMO3HABATEILHOW AKTUBHOCTH OOYYAIOUIMXCA B €CTECTBEHHOHAYYHOU
o0nacTu;
e JUIsl pa3BUTHUS JTUYHOCTH pebeHKa B Ipoliecce OOy4eHHs XUMHUHU, €ro CIOCOOHOCTEH,
(hopMHUpOBaHUS U YIOBIETBOPEHHS COLUAIILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
e st pabOThl C OJApEHHBIMHM IIKOJbHUKAMU, OPraHU3alliy WX Pa3BUTHUS B PA3IUYHBIX
obmnacTsx oOpa3oBaTeNbHOM, TBOPUECKOH JAEATEILHOCTH.
[Ipumensiss 1mudpoBble TabOpaTopuM Ha ypoKaxX XHMHH, Y4Yalldecss CMOTYT BBINOJHUTH
MHO>KECTBO JIA0OPATOPHBIX PaOOT M KCIIEPUMEHTOB IO MPOTPaAMME OCHOBHOM IIKOJIBI.



Conep:xxkanue

I'nasa I. Xumus B neHTpe ecTecTBO3HaHus (54)

XUMUS KaK 4acTh €CTECTBO3HAHUS.

[Ipenmer xumun. Xumuss — 4acTh €CTECTBO3HAHUSA. B3aMMOOTHOILIEHHS YeIOBEKA U
okpyxatomiero mupa. [Ipeamer xumuu. @usndeckue Tena u BeuecTsa. CBONWCTBA BELIECTB.
[IpuMeHeHue BemecTB Ha OCHOBE WX CBOMCTB. HabmtoieHre u SKCIIepUMEHT KaK METO/IbI
W3Y4EHHUs eCTECTBO3HAHUS U XxuMuu. HabroieHue kak OCHOBHOM METO/] MO3HAHUS
OKpPY’KaIoIllero Mupa. Y ciaoBus rnposeneHust HaomoaeHus. ['unoresza. Dkcriepument. Boiso.
Crpoenue iamenu. Jlaboparopus u o6opynoBanue. MoaenupoBanue. Mojens,
MozenupoBanue. OcoOOEHHOCTH MOJIEIMPOBaHus B reorpaduu, pusuke, brnogoruu. Mojaenu B
ounonorun. Mymspxku. Mogenu B pusuke. InexkrpodopHas MamuHa. ['eorpaduyeckue MOJIEH.
XUMHYECKUE MOJIENIN: MTPEAMETHBIE (MOJIENN aTOMa, MOJIEKYJ, XUMHUUYECKUX U MPOMBIIIIEHHBIX
MIPOU3BO/JICTB), 3HAKOBBIE, WJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYJIbI BEILIECTB,
YpaBHEHUS PEAKIHi ). XUMHUYECKUE 3HAKH U GOPMYJIbl. XUMUUYECKHUM dJIEMEHT. XUMUUYECKUE
3Haku. MIx o6o3HaueHue, npousHouieHue. XuMuueckue Gopmysisl BemecTs. [IpocTie u
cioXxHble BemecTBa. MHaekcsl u kodpuimeHTsl. KauecTBEHHBIN U KOJTMYECTBEHHBINH COCTaB
BelecTBa. XUMHUS U (pU3HKa. Y HUBEPCAJIbHBIM XapaKTep MOJOKEHUN
MOJIEKYJISIPHOKHHETHYEeCKOU Teopuu. [IoHATHS «aToM», «MoJeKyaay, «uoH». CTpoeHue
BEILIECTBA.

Kpucrannmueckoe cocrosinue Bemectsa. Kprucrammueckre pemeTk TBEPIbIX BEIIECTB.
Huddysus. BpoynoBckoe nmkenne. BemecTBa MOJEKYISIPHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOCHUSI.
ArperartHble cocTosiHUs BelecTB. [loHaTue 00 arperaTHOM COCTOSIHUU BeniecTBa. OU3NYecKue u
XUMHYECKUe siBJIeHUS. ["a3000pa3Hble, )KUIKUE U TBEp/ble BelecTBA. AMOP(HbIE BEIIECTBA.
Xumus u reorpadusi. Ctpoenue 3eMiu: apo, MaHTHs, kKopa. JIutochepa. MuHepasbl u ropHbIE
nopoAbl. MarmaTHueckre U 0caJouHble (HEOpraHudeckrue U OpraHnyeckue, B TOM YUcie U
roproyne) nopoabl. XuMus u 6uoaorus. XUuMUYeCKUil COCTaB )KMBOW KIIETKU: HEOPTaHUYECKUE
(BOJ1a 1 MUHEPATILHBIE COJIN) M OpraHn4YecKue (OeIKHU, XKUPHI, YIIICBOIbl, BATAMUHBI) BEIIECTBA.
buonorudeckas poss BojbI B xKUBOH KieTke. DoTocuuTtes. Xiopodwmul. buongornueckoe
3HAYEHUE JKUPOB, OENIKOB, 3(UPHBIX Macel, YrIIeBOJOB U BUTAMUHOB JIJIsl )KU3HEIEATEIIbHOCTH
opranu3moB. KauectBeHHbIe peakiiuu B xumuu. KauectBeHHble peakiinu. Pacno3naBanue
BEILIECTB C IOMOIIbIO0 KAUECTBEHHBIX peakui. AHAIUTHUECKUI curHail. OnpenenseMoe
BEILIECTBO U PEAKTUB HA HETO.

JdeMoHcTpanun

* Konexius pa3nu4HbIX mpeaMeToB i ¢potorpaduil npeaMeToB U3

AIFOMUHUS JUTsI WUTIOCTPALIMK WU «CBOMCTBA — MPUMEHEHUE.

* YyebHoe 000opyioBaHKe, UCIOIb3YeMOE Ha ypoKax (pU3UKH, OMOJIOruH, reorpaduu 1 XMMHUH.
* DnekTpodopHas MalnHa B eiictBuu. ['eorpapuueckue Mmoaenu (raodyc, kapTa).
buonornyeckue moaenu (MyJsKA OPraHOB U CUCTEM OPraHOB PACTEHMMH, )KUBOTHBIX U
yenoBeka). Puznyeckre 1 XUMHUUYECKHE MO/ aATOMOB, MOJIEKYJT BELIECTB U KPUCTAIITMUECKUX
PELIETOK.

* OObeMHBIE U IapOCTEP>KHEBBIE MOAETH BOJIbI, YTJIEKHUCIIOTO U CEPHUCTOrO ra30B, METaHa.

* O06pa3s1ibl TBEP/IBIX BEIIECTB KPUCTATUINYECKOTO CTpOeHUs. MOoJenu KpUCTaIUTMYECKIX
PELIETOK.

* Bona B Tpex arperaTHbIX cOCTOSIHUAX. KOJIeKIMsS KpUCTANINYECKUX U aMOP(HBIX BEIIECTB U
nznenuit u3 Hux. ¢ Kosutekuus MuHepasnoB (JIa3ypuT, KOPYH/I, XaIbKOIUPHT, (IIFOOPUT, TATTUT).



* Konnekiust ropHbIX OpoJ1 (TPpaHUT, pa3iudHble (POPMBI KAIBLIUTA — MEJ, MPaMop,
W3BECTHSK).

* Konnekius roprounx uckonaembix (He(Th, KAMEHHBIN YTOJIb, CIAHIBI, TOP(D).
JleMOHCTpaIMOHHbIE SKCIIEPUMEHTHI

* Hayunoe HaOntoeHue u ero onucanue. M3yuenue ctpoeHus iaMeHu.

» CiupToBas 3KCTPAKLUs XJIOpO(dUIIa U3 3€JEHbIX JTUCTHEB PACTECHUI.

* «[lepenrBaHue» yriekuciioro ra3a B CTakaH Ha YpaBHOBEILIECHHbBIX BECAX.

» KauecTtBeHHas peakuus Ha KUCIopod. KauecTBeHHas peakuus Ha yriaeKUCHIbI ras.
JlaGopaTopHbI€ OTBITHI

* PacnipoctpaneHnue 3amnaxa 0J1eK0JI0Ha, {yXOB WJIM J1€30/I0paHTa Kak mpouecc Audpdysuu.

* HaGmoienne 6poyHOBCKOTO ABMKEHUS YaCTUUYEK YEPHOU TYIIN MO MUKPOCKOIIOM.

* Tuddys3us nepManraHara Kajaus B JKeJlaTUHE.

» OOHapyxeHne Y(PUPHBIX Macell B aneIbCUHOBOU KOPOUKe.

* M3y4yeHue rpaHuTa ¢ IOMOIIBIO YBEJIIMYUTEIBHOTO CTEKIIA.

* OnpezienieHne coJiepKaHus BOJIbl B pACTEHHHU.

* OGHapyXeHHEe Macila B CEMEHax MOJCOTHEYHUKA U TPELIKOTo Opexa.

» OOHapyXeHHE KpaxMalia B MIICHHYHON MYKeE.

* BzaumoeiicTBrue ackopOMHOBOM KUCIIOTHI ¢ HOJIOM (ompenenenne BuTaMuHa C B pa3innyHbIX
COKax).

* [IponyBaHue BBIABIXa€EMOIO BO3IyXa Y€pe3 U3BECTKOBYIO BOJY.

* OGHapyXeHHEe N3BECTKOBON BOJIbI CPEAM PA3IUUHBIX BEIIECTB.

JlomaniHue OnbIThI

 U3roToBiienue mMojienel MoJIeKyll XMMHUYECKUX BEIIECTB U3 IJIACTHIINHA.

» lupdy3us caxapa B Boje.

* OTBITHI C MyCTOM 3aKPHITOM TIIACTUKOBOM OyTHUTKOM.

» OOHapyXeHHE KpaxMajia B MPOAYKTaX MUTAHUS, S0JI0Kax

[TpakTrueckas padota Ne 1. 3HaKOMCTBO ¢ J1abopaTopHBIM 000pynoBanueM. [IpaBuia TeXHUKH
6e3onacHocTH. [IpakTrdeckas padora Ne 2. HaGmronenue 3a ropsiieii cBe4oil. Y CTpOMCTBO U
paboTa CIMPTOBKHU.

I'nasa II. MaTtemaTuka B xumuu (5 4)

OTHOcUTeNbHBIEC aTOMHAs M MOJIEKYJIsipHas Macchl. OTHOCHTEIbHAS aTOMHAs Macca AJIEeMEHTa.
MounekynapHas macca. OrnpenenaeHre OTHOCUTEIbHON aTOMHOM MacChl XUMHUYECKHX 3JI€ MEHTOB
no tabnuue JI. . MenneneeBa. HaxoxaeHne OTHOCUTENBHOIM MOJIEKYISIPHON Macchl 1O
(dbopmyIe BelecTBa Kak CyMMbI OTHOCHUTENBHBIX aTOMHBIX MAacC, COCTABIISIONINX BEIIECTBO
XMUMHUYECKUX 2JIEMEHTOB. MaccoBast 10Jis SJIEeMEHTa B CJIOKHOM BeriectBe. [loHsaTre o MaccoBoi
JI0JIe XMMUYECKOTO 3JIeMEeHTa (W) B CIIO)KHOM BEILIECTBE U €€ pacueT 1o Gopmyrie BelecTna.
Haxoxnaenue hopmyIibl BelecTBa Mo 3Ha4€HUSIM MacCOBBIX JI0JIeH 00pa3yIoINX ero IeMEHTOB
(mms AByx4yacoBOro u3ydeHwus Kypca). Hucteie BeecTBa u cMecu. Uuctole Bemecta. CMecu.
I'ete poreHHble 1 roMOTeHHbIE cMecH. ['a3000pa3Hbie (BO3yX, MPUPOIHBIN T'a3), KUIKUE
(HedTh), TBEpHABIE cMecH (TOPHBIE MOPOAbI, KyTHHAPHBIE CMECH U CHHTETUYECKHE MOIOIIUE
cpenctBa). O0beMHast 1071 ra3a B cMmecu. Onpenenenne o0beMHOM 1o ras3a (¢p) B CMecH.
CoctaB aTMoc(hepHOro Bo3ayxa U MPUPOAHOTO Traza. PacueT oObeMa JoIu raza B CMeCcH 1o ero
o0wemy u HaoOOpoT. MaccoBast 10Ji BEeUIECTBa B pacTBope. MaccoBasi 10151 BelecTBa (W) B
pactBope. Konnentparus. PactBopuresns u pacTBOpeHHOE BeliecTBo. PacueT macchl
PacTBOPEHHOTO BEIIECTBA M0 MAcCe PaCTBOPA M MACCOBOM JI0JIe paCTBOPEHHOTO BEIIECTBA.
MaccoBas nonst npumeceii. [Tonsitue o yucToM BelecTBe U mpuMecu. MaccoBas 07s pUMecH
(W) B 0Opasiie ucxoaHoro BemiectBa. OCHOBHOE BelIeCcTBO. PacueT Macchl OCHOBHOTO BEIECTBA
0 Macce BEIIeCTBa, COACPIKAIIETO OMPEIEICHHYI0 MAaCCOBYIO JIOJO MTPUMECEH.



JlemoHCcTpanyu

* Kosutekius pa3in4HbIX BUIOB MpaMopa U U3JEIUN U3 HETO.

» CMech pEYHOI'0 U CaxapHOIo IIECKa U UX pa3J/ieiieHHE.

* Konnekmus HehTH 1 HEPTETIPOTYKTOB.

* Kosnunekius ObITOBBIX cMeceil.

* luarpamma cocraBa atMoc(epHOro Bo3ayxa. Jluarpamma cocraBa mpupoIHOTO rasa.
» Kosurekuus «MuHepassl 1 TOPHBIE TOPOIBD.

JlomariHue onbIThI

* M3yuenne cocraBa HEKOTOPHIX OBITOBBIX U (hapMaIleBTUYECKHX MPETMapaToB, COACPIKAIIIX
OIPEAEIICHHYIO JIOJIIO PUMECEH.

[IpaxTnueckas padota Ne 3. [IpurotoBiieHue pactBopa ¢ 3aJJaHHON MaccoBO J1oyen
PacTBOPEHHOT'O BELIECTBA.

I'aasa I11. SIBienusi, mpoucxoasiniue ¢ BemecTBamu (7 9 )

Paznenenne cmeceit. CriocoOwl pa3jienenus cMecel 1 0UrcTKa BemecTB. Hekotopsie
MpOCTENIINE CIIOCOOBI Pa3/IeTIeHHs CMECEN: POCEUBAaHUE, Pa3/IEIEHUE CMECEH MOPOIIKOB
JKele3a U cepbl, OTCTauBaHUE, JeKaHTAllMs, LEeHTpU(PyrupoBaHue, pa3esieHue ¢ TOMOIIbIO
NeNUTENbHOW BOPOHKH, QpriibTpoBaHue. OUiIbTpoBaHuE B 1abopaTopuu, ObITY U Ha
npou3BojicTBe. [lonsitue o gunprpare. Ancopomus. [lonstre 06 aacopOuu u agcopOeHTax.
AXTUBHPOBAHHBIN YroJib KaK BaKHEUIINH ajcOpOeHT. Y cTpoiicTBO MpoTHBOrasa. Juctumsanus,
WU TIepeToHKa. J[ucTuiismus (Ieperonka) Kak mpoIecc BhIICIECHUS BEIIECTBA U3 KUIKOM
cMmecH. JuctrmipoBanHas BoJia M 06sacT ee npuMeHeHust. Kpucrannuzanus wim
BbIapuBanue. Kpucrammmsaius u BplmapuBaHue B 1a00paTopuu (KpUCTAIN3ATOPhI U
(dhapdopoBsie yaIky i BelmapruBanus) u npupoje. [leperonka nedru. HedrenpoaykTsr.
@OpakiMOHHAas MeperoHKa XUAKOTO BO3yXa. XUMUUYECKUE PEaKIUU. Y CIOBUS MIPOTEKAHUS U
MPEKPALIEHUS] XUMUYECKUX peakinil. XMMUYECKUE peakluy KaK MpoIlecc MPeBpalieHus OJHUX
BEIIECTB B pyrue. Y CIoBUsI MPOTEKAHUSI U IPEKPAICHUS] XUMUYECKUX PEaKIuil.
ComnpukocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karanuzarop. Maruburtop. YnpasieHue
peakuusmu ropenus. [Ipusznaku xumuueckux peakuuit. [[pu3Hakn XUMUYECKUX peaKIIMii:
M3MEHEHHUE 1[BeTa, 00pa3oBaHue 0cajKa, paCTBOPEHUE OJYYEHHOTO OCa/IKa, BbIIeJICHHE rasa,
MOSIBJICHHE 3aIlaxa, BbIJEICHUE WM MOIJIOIICHUE TeTIOTHI.

JeMoHcTparmu

» Gunetp oTTa. Boponka broxHepa. YcranoBka j1st GUIBTPOBAHUS O] BAKYYMOM.

* PecniupaTopHbie MaCKu U MapJieBbI€ MOBS3KH.

* [IpoTBOra3s u ero ycrpoiicTBo.

* Konnexmus «HedTs u HEPTEPOIYKTHI».

JleMOHCTpaIMOHHbIE SKCIIEPUMEHTHI

* Paznenenue cmecu mopoiika cepbl U KeNe3HbIX OMUIIOK.

* Paznenenue cMecu mopoika cepbl U mecka.

* Paznenenue cmecu BOABI M pACTUTENHFHOTO Macia ¢ MOMOIIBIO JeTUTENbHON BOPOHKH.

* [TonydyeHue AUCTUITMPOBAHHON BOJBI C MMOMOIIBIO JTA0OPAaTOPHOI YCTAaHOBKH Il IEPETOHKHU
JKUJIKOCTEH.

* Paznenenue cMecu nmepMaHraHaTa u JUXpomMara Kajiusi criocoOOM KpUCTALTU3AIINY.

* BzaumoelicTBre KeNe3HbIX OMHIIOK U MOPOIIIKA CEPhI MPU HATPEBAHUH.

* [TonydeHue yriekucioro ra3za B3auMoIeHCTBUEM MpaMopa ¢ KUCIOTON U 0OHapYKEHHE ero C
MTOMOIIIBIO U3BECTKOBOM BObBI

 Karanutnueckoe pasnokeHue nepokcuaa Boopoa (katanuzarop — auokcua mapranua (I1V)).
» OOHapyXeHHEe PacTBOpa MIEIOYH C TOMOIIBI0 HHAUKATOPA.

* BzaumoeiicTBre pacTBOpa MepMaHraHaTa Kajlvs U pacTBOpa JUXpoMara Kajus ¢ pacCTBOPOM



cynbdura HaTpHSL.

* B3anmopeiicTBie pacTBopa epMaHraHaTa Kajius ¢ aCKOpOMHOBOM KHUCIOTOH.

* B3aumonencTBre XJI0pU/Ia JKelle3a C )KEITOU KPOBSIHOM COJIBIO U TUAPOKCHUIOM HATPHSL.
* BzaumoneiictBue ruapokcuaa xenesa (I11) ¢ pactBopom cosisiHO#M KUCTOTHI.
JlabopaTopHbIE OTIBITHI

* AncopOmus KyKypy3HbIMHU TTaJIOUKaMU ITapoOB MaxXy4YnX BEIIECTB.

* M3y4yeHue yCcTpoiCTBA 3aKUTAIKU U IJITAMEHH.

JlomariHue onbIThI

* Pa3nenenue cMecu cyxoro MojoKa U peqyHOro rnecka.

* OrcTauBaHue B3BECH MOPOILIKA JUIsl YUCTKU HOCY/IbI B BOJIE U €€ JeKaHTALIHsI

* AncopO1usi akTUBUPOBAHHBIM YIJI€M KpacsIUX BEIIECTB MENCH KOJIbI.

 PactBopenue B Bojie Tabnerku acniupruna YIICA.

* [IpuroToBieHre U3BECTKOBOU BOJIBI M OIIBITHI C HEM.

* Uzyuenune cocrtaBa CMC.

[IpakTueckas padota Ne 4. BelpamnBanye KpUCTaNIOB COJU (JIOMAIIHUIN SKCIIEPUMEHT).
[IpakTnueckas padora Ne 5. OuncTka noBapeHHOM COJH.

[Tpaktruueckast padota Ne 6. M3ydeHue nporiecca KOppo3uu xemesa.

DKOJIOTMYECKUI NPaKkTUKyM. «/3MepeHue BIaXKHOCTH B pa3HbIX 30HAX Kilacca»
DKoJIOTMYeCKUi TpakTUKyM. «lM3mMepeHue Temieparypsl B pa3HbIX 30HaX KJIacca

Y4yeOHO-TEeMATHYECCKHUH TIVIAH

No/Ne | Tema Kou- Teopus | [Ipaktuka | IIpoBepounbie
BO paboThI
4acoB
1 XuMHus B LIEHTPE 5 3 2 TY3-1.
€CTECTBO3HAHUS
2 MareMaTuueckue pacyeTsbl 5 1 3 TVY3-2.
B XHUMHUU
3 SIBneHus, TPOUCXOASIIHE 7 3 4 TVY3-3.
C BeleCTBaMU. MU XHMHHU.
NTOI'O: 17 7 9 3




KanennapHo-temaTnuyeckoe niiaHupoBaHue 7 Kjacca

Ne . dopma Hcnonb3oBanue
Tema 3aHsaTHH
n/n NpoBeIeHUs o0opynoBaHust
1. Xumus 6 yenmpe ecmecmeoznanus. (5 u.)
XUMUS KaK 4acTh €CTECTBO3HAHUSL.
IIpeamer xumun. BBogHBIN
1 I/I}II)CprKTa)K o Th npu becena Hngposas nadoparopus
«Releon»
MPOBEJCHUU
JlabopatopHbIX paboT.
IIpakTnueckas
MeTtomp! U3ydeHus: eCTeCTBO3HaHUS | paboTa «M3yuenue | 3HAKOMCTBO ¢ IIU(POBOI
IT.P. Ne 1. 3nakomMcTBO € pUOOPOB IS naboparopueit «Releony,
2 J1a00paTOPHBIM 000PYIOBAHUEM. Hay4YHBIX 71a00paTOPHBIM
[IpaBuna Th npu pabote B UCCIIEJOBaHUI 000pyoBaHNEM KaOHHETa
XMUMHUYECKOH J1abopaTopu. 1a00paToOpPHOTO XUMHH.
000pyTOBaHUSI»
I1.P. Ne2 Habmroienue 3a ropsimei
3 CBEYOM. YCTPONCTBO CIIUPTOBKH. [IpakTrnueckas
[IpaBuna paboTsl ¢ pabora
HarpeBaTeIbHBIMHU MPUOOPAMH.
XuMudeckass CHMBOJIHKA. VnmBuyanbHas
.. | pabora. ['pynmoBas
4 Xumus ¥ Gu3MKa. YHUBEPCATbHBIN paGora.
XapaKTep MOJIEKYIAPHO — PaboTa B mapax.
KMHETUYECKOM TeOpuHu.
Xumus v pusuka. ArperaTHbie
COCTOSIHUSI BEIIIECTBA. JlaGoparopnoe O6opynoBanue «Touka
5 Xumus u reorpadusi. 3aHATHE pocTa»
XuMus 1 OUOJIOTHSI.
II. MaTemaruka B xumun ( 5 yacoB)
OTtHocuTenbHast aTOMHAs U
5 MOJIEKYJISIpHASI MAcCCBhI. WnauButyanbHas
' MaccoBast 10J11 XUMHUYECKUX pabora.
AJIEMEHTOB B CJI0)KHOM BEIIECTBE.
YucTele BeltecTBa U cMecH. TY3
«MaccoBbi€ JIOJIU AJIEMEHTOB B WnauButyanbHas
7. bopmyne» pabora.
OObeMHas 1071 KOMIIOHEHTA
ra30BOM CMECH.
MaccoBas 107151 paCTBOPEHHOTO WNuayButyanbHas
BEIllECTBa B PACTBOPE. abota. Pabora B
8. II.P. Ne.3 (d_})pI/IFOT(I))BJIeHI/Ie Eapax. Obopynosanue «Touxa
pacTBopa ¢ 3aJJaHHOW MacCOBOU Hpaxrnyeckas poctay
JIOJIE PACTBOPEHHOIO BELIECTBA }32160T8l
Pewrenue 3aaa4 u yrpaxHeHUH 110
9. TeMe «MaTtemaTuueckue pacuetsl B | Pemenue 3anau

xumun» TY3 «Pemienue 3agauy»




O0001IcHNE ¥ CHCTEMAaTH3aLHS,
KOpPPEKLHs 3HAHUU 110 TEME

10. Pemenue 3agau
«MaTtemMaTH4eCcKHie pacueThl B
XUMHW)
1. SIBenusi, npoucxoasimme ¢ Bemecreamu. Mup xumumn. (7 4)
Paznenenue cmecei. JlaGoparopnoe
OuibTpPOBAHUE. 3aHATHE
AncopOmms. Wzydenue OPMBI
P yi Pop O6opynoBanue «Touka
JIMCTHIUTSINS, KPUCTAIUTA3AIINS, KpHCTAJUIOB U .
11. poctay. Lludposoii
BhIMapuBanue. [Ipakruueckas HaO0JII0/ICHNE 3| oeKOLL
pabota «BripamuBanue pocTom P
KpPUCTAJIJIOB KpPHUCTAIIJIOB.
COJIN»
[1.P. Ne.4 (nomanrHuit
sKcriepuMeHT) «BoipamnBanue MpaKTieckas O6opynoBanue «Touka
12. | xpuctamioB conmy. OOCyXIeHNE e%OTa pocTtay. Ludposoii
paboTel. ITorn KoHKypca Ha p MHUKPOCKOIT
JIY4IIUN KpUCTaJLI
O6opynoBanue «Touka
13 I1.P. Ne5 «OuncTtka noBapeHHOM [IpakTnueckas pocray. udposoii
conm» pabota MHKDOCKOII
Xumuueckue peakuu. TY3 O6opynoBanue «Touka
«CrocoObl pa3eneHus: cMecei» octay. Lludposoii
14 pasil 6 [IpakTrueckas p Hudpp
JlomannHsis mpakTuyeckas padboTa pabora MHKDOCKOIT
«3yuenue npoiecca KOppo3uu
Kele3an
. JlaGopartopnoe
15 | [Ipu3HaKu XMMHUYECKUX PEAKIUH. Patop
3aHATHE
I1.P. Ne6 (momanramii
skcniepument) Kopposus
P ) Kopp [TpakTrueckas O6opynoBanue «Touka
16 MetaioB. OOCYKIeHHE UTOTOB,
pabora pocTay
KOHKYpC Ha
JTYYIINHA SKCIIEPUMEHT.
Uccnenosarensckas | HoyrOyk ¢ nporpaMMHeIM
. JlaTuuku BIaXHOCTH.
DKOJOTUYECKHUM MPAKTUKYM. «3mepenue
17 Konkypc coobmennii «Moe BJIAXHOCTH B

JIFO0MMOE BELLIECTBOY

pa3HBIX 30HaX
KJ1acca»
Jlokmazs!.
IIpe3eHTanuu.




YYEBHO-METO/IUYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O
MMPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Xumus. 7 xnace: yued. s oomeoodpasoBatenbhbix yupexaeanii / O.C. ['abpuensH. - 3-¢ Uz,
ctpeotu. - M.: [lpoda. - 286 c.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., flmrykoBa A. B. HacrosibHas kaura yauresns.
Xumus. 8 ki1.: Meroauueckoe nmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Tetpaap 11st 1a00paTOPHBIX OTBITOB U MPAKTHYECKUX
pa6ot. 8 k1. K yae6nuky O. C. I'abpuensna «Xumus. 8 kinace». M.: [lpoda, 2022.

3. Tabpuensin, O. C. Meroauueckoe nocodue k yaeobnuky O. C. ['abpuensna « Xumusi». 8 Kinacc
/ 0. C. TI'abpuenstn. — M. : [Ipoda, 2021. — 1009.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Brenurenannsiehttp://www.chemnet.ru I'azeta « Xumus» u cailt nist yuutens «5 ugay Ha ypok
XUMUN)

http://him.1september.ru Equnas xomnexmus LIOP: [IpenqmeTnas kommekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuniickoro o0mieo0pazoBareabsHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmumMIimaia mkoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranudeckas XuMusi: SJICKTPOHHBIA YUeOHUK TSI CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: SJICKTPOHHBIN yU4COHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTCIHK: XUMUS

http://www.chemistry.ru JluctaHiinoHHast OJIMMIIHA A TI0 XUMHH: TEJICKOMMYHUKAITHOHHBIN
00pa3zoBaTeNbHBINA TPOCKT

Onucanue MaTepuaAJIbHO-TEXHUYECKOM 0a3bl HEHTPA
«Touka pocray,
HCIOJIB3YEeMOrO [JIsl peajin3anumu 00pa3oBaTe/ibHbIX IPOrPaMM B
paMKax npenojaBaHusi XuMHUH

Hudgposaa (komnviomepuan) naoopamopus (L), nporpaMMHO-anmapaTHbIA KOMIUIEKC,
JATYNKOBAs CHCTEMa — KOMIUIEKT y4eOHOTro 00OpYAOBaHMS, BKIIOYAIOIIMA H3MEPHUTEIbHBIN
0JI0K, HHTep(eric KOTOPOTO MO3BOJISET 00ECIEYMBATh CBS3b C MEPCOHATBHBIM KOMIIBIOTEPOM, U
Ha0Op JAaTYHKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3TMYHBIX (U3UYECKUX BETUUHH.

Jlamyuk memnepamypsl niamuHoewlil — NPOCTON U HAAEKHBIM NATYMK, MpEeIHA3HAYCH IS
M3MEpeHus TeMIepaTypbl B BOJHBIX PAcCTBOpPaxX M B Ta3oBBIX cpegax. MmeeT pa3nuyHbIi
muana3oH uaMepeHuid ot —40 go +180 °C. TexHuueckue XapakTEpUCTHKU JATUYMKA yKa3aHbl B
HMHCTPYKIIUU IO SKCIUTyaTaIl|H.

Jlamuux memnepamypsl mepmonapuslii NpeAHA3HAYEH M1 U3MeEpeHus Temneparyp 1o 900
°C. Mcnonb3yercsi Mpu BBIMOJIHEHUN PalOT, CBS3aHHBIX C M3MEPEHHEM TEMIIepaTyp IMJIaMeHH,
MIJIaBJICHUS U Pa3JI0’KEHHUS BEILIECTB.

Jlamuux onmuyeckoit naomuocmu (Kojaopumemp) — TpEAHA3HAYEH i1 HU3MEPEHUs
ONTHUYECKON TUIOTHOCTH OKpallleHHbIX pacTBOpoB. Mcmonb3yercs mnOpH HM3YYEHUH TEM
«PactBOpBI», «CKOPOCTh XUMHYECKUX PEAKLUi», OMPENCICHUN KOHIIEHTPALUU OKpaIIeHHBIX
HOHOB.

Jlamyux pH npeqHa3zHaveH I U3MEPEHHsI BOJOPOIHOTO Mokasarens (pH) BOAHBIX pacTBOPOB
B Pa3JIMYHBIX UCCIIEOBAHMIX OOBEKTOB OKPYKAIOIIEH CPeIbl.

Hamuuk 971eKMPONPOBOOHOCHU npeaHa3HaYeH JUIST HU3MEPEHUs yeIbHOU
ANEKTPONPOBOJHOCTH KUAKOCTEH, B TOM YHUCJE U BOJHBIX PacTBOPOB BeulecTB. [Ipumensiercs



MIPU U3YYEHUH TEOPUH AIEKTPOTUTUUECKOMN JUCCOIUALIUN, XapAKTEPUCTUK BOJHBIX PACTBOPOB
Jamyuk x10puod-uonoe NCNOIb3yeTcs A KOJUYECTBEHHOTO ONPEECIICHUS COAEpKAHUS HOHOB
XJiopa B BOJHBIX pacTBOpax, IOuYBe, MNPOAYKTax mnuTaHusA. K [maT4uky MOJIKITIOYAeTCs
noHocenekTuBHBI AmekTpoa (MCD) (pabouuit 31eKTpos), MOTEHIMAT KOTOPOTO 3aBUCHUT OT
KOHIIEHTPAIMK OMNpPENesIeMOr0 HMOHA, B JaHHOM Ciydae OT KOHIeHTparuu aHuoHoB CIl.
[Torenmman WMCD omnpenenstoT OTHOCUTENIBHO JJIEKTPOJA CpPAaBHEHHUS, Kak IPaBUIIO,
XJIopcepeOpsHOTO.

Jlamyux Humpam-uonog TPEIHA3HAUYEH ISl KOJIMYECTBEHHOTO OIpEAECHUS HUTPATOB B
Pa3IMYHBIX OOBEKTAX OKPYKAMOMICH CPeIbl: BOJE, OBOIIAX, PPYKTaX, KOJIOACHBIX HM3JICTHSIX U
T.J.

Mukpockon yughpoeoii nipenHazHaueH A U3ydeHMs] (OPMbI KPUCTAJUIOB U HAONIOAEHHUS 3a
POCTOM KpPUCTAJLIOB.

Annapam 0na npoeedenus xumuueckux peakuyuii (AIIXP) npenHazHaueH i MOTYYCHHUS U
JEMOHCTpAIlMM CBOWMCTB TOKCHYHBIX IMAapoOB M Ta30B. OJTU BEIECTBA MOJIy4aloTCs B Kojbe-
peakTope, U MpH HarpeBaHuM (WM Oe3 HarpeBaHus) raz000pa3HbIE BELECTBA MPOXOJAT depes
MOTJIOTUTENbHBIE EMKOCTH (HACaJKU) C pacTBOPAMHU pPEareHTOB, BCTYMAIOT C HUMHU B PEAKIUIO.
N30bITOK Ta3a MOrIomaercs >KUAKAMU U TBEPABIMU pEareHTaMu, a TaKKe aKTUBUPOBAHHBIM
yraéM. Anmapar yaile BCero MCHOJb3YIOT JJs MOJYY4EHUsS U JEMOHCTpPAlluu CBOMCTB XJIopa,
cepoBosopona. Ilpubop ona oOemoncmpauuu 3a8ucumocmu CKOpOCMU  XUMUYECKUX
Peakyuii om paziuyHplX Gaxmopoe VCToib3yloT MPU U3yYEHUU TEMBI

«CKOpPOCTh XUMHUYECKOW peakiuu» U TerioBoro 3¢ ¢dexra xumuueckux peaxuuil. [Ipudop naér
BO3MOHOCTh 3KCIEPUMEHTAIIbHO MCCJIEeI0BaTh BIMSHHUE HA CKOPOCTh XMMHUYECKHX DPEaKIHi
cienyomux (akTopoB: HPUPOJBI PEArupylOIIMX BEIIECTB, KOHILEHTPALUU pearupyroumx
BEILIECTB, IUIOIIAAN TpaHUIbl pa3aena ¢a3 B TeTEPOTeHHBIX CHUCTeMaxX (TOBEPXHOCTH
CONPUKOCHOBEHUSI MEXIY pPEarupyrolmuMyd BellecTBaMH), TEMIEpaTyphl, KaTaau3aropa,
WHTHOHUTOPA.

Ilunemka-0o3zamop — mnpucnocoOiieHue, UCMHOIb3yeMOoe B JIa0OpaTOpUu Ui OTMEPHUBAHUS
onpenenéHHOro o0béMa JKUAKOCTH. [IUMeTKH BBIMYCKAIOTCS MEPEMEHHOTO U IMOCTOSIHHOTO
o0bpéma. B xomruiekTbl 000pynOBaHUs A1 MEIUIUHCKUX KJIACCOB BXOJSAT YIOOHBIE MUIETKU-
703aTOPbl  OJHOKAHAJIbHBIE, TMO3BOJISIOUIME HACTPOUTH HEOOXOTUMBIH 00BEM oTOMpaemMoit
KHUJKOCTU B TPEX PA3IUYHBIX JHAMa30HAX.

bana xombunuposannasa npeaHa3HaueHa NI HarpeBa CTEKISHHBIX U (apPOpOBBIX COCYIOB,
Korja Tpedyercs co3AaTh BOKPYT HAarpeBaeMoro cocyja paBHOMEpPHOE TeMIlepaTypHOE IoJie,
n30exaTh MCIOJIb30BAHUSA OTKPBITOIO IUIAMEHH M PACKAIEHHOM DSJIEKTPUYECKON CIHpaIH.
Kopnyc koMOuHUpOBaHHOM 6aHu clienaH u3 antoMuHus. JKUAKOCTHAsS 4acTh KOMOMHUPOBAHHOMN
0aHU 3aKpHIBAETCS KOJIbLIAMHU PA3IUYHOTO TUAMETPA.

Ilpuéop ona nonyuenusa 2a306 VCNONB3YeTCS U1 MOMyYEHHUS HEOOJBIIMX KOJIMYECTB Ta30B:
BOJIOPO/JIa, KUCIOPoAa (U3 MEPOKCH A BOJIOPOAA), YTIEKUCIOTO ra3a.
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