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IHosicuuTennLHAA 3aIHCKA

[IporpamMma Kypca BHEYpOUHOH JESATENLHOCTH A7l 00y4Jaromuxcsi 7 KJIaccoB COCTaBJICHA
CorimacHo Tmpukasy MuHucTepcTBa o0pa3oBaHus W Hayku Poccwuiickoii ®enepanuu oOT
17.12.2010 1. Ne 1897 (B pen. IlpukazoB MunoOpuayku Poccuu ot 29.12.2014 r. Ne 1644, ot
31.12.2015 r. Nel1577) «O06 yrBepkneHun (henepaibHOr0 rocyaapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOro ooOmero oOpaszoBanus» (3apeructpupoBad MuHioctoM Poccun
01.02.2011r. Ne19644).

PabGowas  mporpamma  Kypca  BHEYPOYHOH  JeATeNbHOCTH s 7  Kjacca
npelycMaTpuBaeT u3ydeHHe XumuM B 00béme 34 uyacoB B roi, | wac B Hexeno,
COOTBETCTBYET IpHUMEpHOU mporpamme «Xumusa. 7 kiacc. Bromnbsiii kype. O.C. T'abpuenss,
N.T". OctpoymoB, A.K. AxineOuHUH.

esan kypca:

— (opmupoBaHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUSI IIKOJIBHUKOB, PAa3BUTHUE
JUYHOCTH peOeHKa

— pa3BUTHE UCCIIEI0BATENBCKOIO MOIX0/1a K U3YUEHHUIO OKPYXKAIOIIET0 MUPA;

— BBEJICHUE YYAIIUXCs 7 Kjacca B CoJiepKaHue IpeIMETa XUMUU;

— OCBOGHHUE BAKHEHUIINX 3HAHUI 00 OCHOBHBIX MOHATUAX XMMUU Ha HKCIIEPUMEHTAILHOM
¥ aTOMHO-MOJIEKYJISIPHOM YPOBHE;

— (opmupoBaHME HABBHIKOB TMPUMEHEHHUS TOJYYCHHBIX 3HAHUH W yMEHUW Ui
0€30MMacHOTO MCIOIH30BAHKS BEIIECTB M MATEPHAIIOB B OBITY, PEIICHUS MPAKTUYSCKUX 3a/1a4 B
MOBCEHEBHON KU3HU, MPEAYNPEKACHUS SBICHUN, HAHOCSAIIMX BpPEI 3/I0POBBI0 YEIOBEKa U
OKpYKarollen cpere.

3agaun BHEYPOUHO¥ 1eATeTbHOCTH:

— (hopMupoBaHuE MEPBUYHBIE TIPEACTABICHHS O MOHSATHUSAX: TEJO, BEIIECTBO, MOJICKYJIA,
aTOM, XUMHYECKHUI 3JIEMEHT;

— O3HAKOMJIEHUE C MPOCTeHIIel kiaccupukanuen BenecTs (1o arperaTHOMY COCTOSIHUIO,
M0 COCTaBy), C OMNUCaHUEeM (U3UYECKUX CBOWCTB 3HAKOMBIX BEHIECTB, C (HUIUUECKUMU
SIBJICHUSIMU U XUMHYECKUMU PEAKIIUSIMH;

— oTpaboTKa TeX TPEIMETHBIX 3HAaHUH W yMeHUW (B TEpPBYK ouepelb
DKCIIEPUMEHTAIbHbIC YMEHHUS, a TaK’K€ YMEHUsS peliaTh pacueTHbIe 3a/1auu), Ha popMHupoBaHUE
KOTOPBIX HE XBaTaeT BpEMEHHU NPH U3YICHUH XUMHH B 8-M B 9-M Kitaccax;

— O3HAKOMJICHHE C SPKUMH, 3aHUMATEIbHBIMH, SMOIMOHAIBHO HACHIIICHHBIMHU
SNU30J]JaMU CTAHOBJICHHMSI U PA3BUTUS XMUMHUH, YErO Y4YUTENb, HAXOASCh B BEUHOM IIEHTHOTE,

MIOYTH HE MOXKET cebe ITIO3BOJINTD,



— (opMHpoBaHHE NPAKTHUUYECKUX YMEHUHW M HaBBIKOB, HAIPUMEpP YMEHHUS pa3JeisiTh
CMECH, HMCIIONBb3ysS METOJAbl OTCTauBaHUsl, (UIBTPOBAHMS, BHIIAPHBAHKS; YMEHUSI HAOIIOIATh U
OOBSICHATh XUMHUYECKHE SIBICHUS, NPOUCXOJAIINE B NPUPOAE, OBITY, JIEMOHCTPUPYEMBIE
yuuTeNneM; yMeHHsI padoTaTh C BELIECTBAMH, BBIMOJIHATH HECIOXKHBIE XUMHUYECKHE OIIBITHI,
coOiroaaTh npaBuiia TEXHUKU 0€30MaCHOCTH;

—  pacIIMpEeHHE MPEACTABICHUNM  y4YallUXCs O BAXXHEWIIMX  BELIECTBAX, UX
CBOICTBaxX, pOJIM B IPUPOJIE U )KU3HU YEIOBEKA,

—  ¢opmMupoBaHHE  YCTOMYMBOTO  IO3HABATENLHOTO  MHTEpeca K  XUMHH,
KOMMYHHUKATUBHOW KOMIIETEHIINH;

Juunocmmuuie pezynomamut 6yoym chopmuposansi:

®B BOCHUTAHUM POCCHUMCKOW Tpa’kJaHCKOW HIEHTUYHOCTH: MATPUOTH3MA, YBAXKEHUS K
OreyecTBY, 4yBCTBAa OTBETCTBEHHOCTHM M Jojira mepen PoauHo#, TOpAOCTH 3a POCCUMCKYIO
XUMHUYECKYIO HAYKY;

®UyBCTBA OCO3HAHHOTO, YBAKUTEIHHOTO U JOOPOXKEIATEIHHOTO OTHOIICHHUS K JPYroMy
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUI0, TOTOBHOCTH BECTH JUAJIOT;

erjpaBujia  0€30IIaCHOTO IOBEACHUS B  YPE3BBIYAMHBIX CHUTyalMsX, OCO3HAaHUE
HEOOXOJUMOCTH 3alIUThl OKpYXarome cpeasl W (QOpMUPOBAHUE LIEHHOCTH 3J0POBOTO U
0e30macHoOro 00pasa KU3HH;

®OCHOBbI ~ COBPEMEHHOH  XHWMHKO-  3KOJOTHYECKOW  KYJIbTYpbl M  MBIILICHUS
KaK YacCTH 3KOJIOTUYECKON KYJIbTYPBHI.

MoryT 6bITh cOpMHPOBAHBI:

®MOTHBALIMM K OOYYEHHMIO U IIeJICHANpaBJIE€HHOW I103HABATEIbHOW JI€ATENbHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH 00yYaroIuXcsl K CAaMOPa3BUTHIO U CAMOOOPa30BaHHIO

®3CTETUYECKOE CO3HAHME, TBOpUECKas NEATENbHOCTh U (POPMUPOBAHUE HPABCTBEHHBIX
YyBCTB W HPABCTBEHHOI'O TIOBEJCHMS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIECHUS K
COOCTBEHHBIM MOCTYITKaM

Ilpeomemmnoie pesyromamol:

Buinycknuk nayuumcs:

eXapaKTepU30BaTb OCHOBHBIE  METOAbl  IO3HAaHUA:  HAOJIOAEHHE, H3MEpEHHUE,
HKCIIEPUMEHT;

®OMICHIBATh CBOWMCTBA TBEPJBIX, J>KHIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISS WX

CYHICCTBCHHBIC IIPU3HAKU



®paCKphbIBATb CMBICJI OCHOBHBIX XHUMWYCCKUX ITOHSTHIA «aTomy, «MOJICKYJIay,
«XUMHMUYECKHM 3JIEMEHT», «IIPOCTOE BEIECTBO», «CJI0XKHOE BELIECTBO», «BAJIEHTHOCTbY,
XHUMHYCCKasd pCaKlusi», UCIIOJIb3Yyd 3HAKOBYIO CUCTCMY XUMUH,

®pACKpbIBaTh CMBICJI 3aKOHOB COXPAHEHUS MAacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOW TEOPHH;

epa3IMyaTh XUMUUYECKUE U (PU3UUECKUE SIBICHUS;

®HA3bIBaTh XUMHUECKUE FIEMEHTBHI;

®OIIPEEIIATh COCTAB BELIECTB 10 UX (hopMysIaMm;

®OIIPEJEIIATh TUIl XUMUUECKUX PEAKIINI;

®HA3bIBATh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIMIA;

®BLIABJIATH IMPU3HAKHU, CBUACTCILCTBYIOIIHWE O NPOTCKAaHHUU XUMHYECKOH pCaknuu npu
BBINOJIHEHUY XMMHUYECKOI'O OIIBITA;

eco0II01aTh IpaBuia 6e30macHoi paboThl IPU MPOBEICHUH OIBITOB;

®110JIb30BaThCS J1aOOpAaTOPHBIM 000PYAOBaHUEM U MOCYI0H;

®BLIYNCIIATh OTHOCUTEINBHYIO MOJIEKYIIIPHYIO MAaCChI BEIIECTB;

®BBIYHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA 10 (popMylie COeTUHEHHS,

®BBIYHCIISTH KOJTMYECTBO, 00BEM HMITM MAcCy BEIIecTBa 1o Gpopmyiie

®XapaKTEePH30BaTh PU3UUECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

®pACKpbIBaTh CMBICI ITOHATUS «PacTBOPY;

®BBLIYHCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

®IIPUTOTOBJIATH PACTBOPHI C OIPEEICHHON MacCOBOM J10JIell paCTBOPEHHOTO BEIIECTBA;

®TPaMOTHO OOpAIaThCS C BEIIECTBAMH B TTOBCETHEBHOM KU3HU

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

®BBLIJIBUTATh M MPOBEPATh OSKCIEPUMEHTAJIBHO THIOTE3bl O XMMHUYECKMX CBOMCTBaX
BEIIECTB HAa OCHOBE HX COCTaBa W CTPOCHHUS, UX CIHOCOOHOCTHM BCTyHaTb B XHUMHYECKUE
peaKIuu, 0 XapakTepe U MPOAYKTAX PA3IUYHBIX XUMHUUECKUX PEAKIIUA;

®1ICII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS AJIS HKOJOTHYECKH I'PAaMOTHOTO TOBEIECHUS B
OKpYKarolllei cpese;

®1ICIIOJIb30BaTh HpI/IO6peTeHHBIC KJIIFOYCBBIC KOMIICTCHI WM ITPU BBIITOJHCHUN IIPOCKTOB U
y4eOHO-HCCIIeIOBATENIbCKUX — 3a/la4 M0 W3YYEHHUIO CBOWCTB, CIOCOOOB TIONYYEHUS W
pacrio3HaBaHUs BEIIECTB;

©¢00BLEKTUBHO OILICHHUBATh I/IH(bepMaHI/II-O 0 BCHIECTBAaX U XUMHUYCCKUX ITPOLECCAX,

®KPUTHUYECKHA OTHOCHUTHCS K IICEBIOHAYYHON MH(OpMAaIu, HeT0OpOCOBECTHOW peKiame

B CpEe/ICTBAaX MaccOBOM HH(pOpMaIH;



®0CO3HABaTh 3HAYCHHE TEOPETUUYCCKUX 3HAHWA 10 XUMHUU I TPAKTHYECKON
JeSITEIbBHOCTH YEeJIOBEKa;

eCO3/1aBaTh MOJIEJIM M CXEMbl JJIs pElIeHUs Yy4eOHbIX U MO3HABaTENIbHBIX 3a]ady;
MOHUMATh HEOOXOJUMOCTh COOJIFOJICHUS TPEANUCAHUHN, TpeUIaraeMblX B HHCTPYKIIUIX
0 UCITOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOW XUMHUH U JP.

®TIOHUMATh POJIb XUMHUH B JKU3HU YeJIOBEKa U OOIIECTBA, )KUBOU U HEXKUBOU IPUPOTY

eIICPBOHAYAJILHBIM  MPEACTABICHUSM O  BEIIECTBaX, HUX  MpPEBpallleHUAX U
MPAKTUIECKOM IPUMEHEHUH;

®1ICTIOJIb30BaTh MOHSATHIHBIN amnmapaT XUMUH: XUMUYECKHI 3J€MEHT, aToM, MOJIeKyJa,
OTHOCUTEIIbHAS aTOMHAs M MOJIEKYJIIpHAs MAacChl, BEUIECTBO, (DU3MYECKHE W XUMUYCCKUE
SBJICHUS, XUMUYECKas peaKIIus;

®1ICTIONB30BaTh CHMBOJUYCCKHHA SI3BIK XWMHHU: CHUMBOJIBI XHMHYECKHX JJIEMCHTOB,
dbopMynbl XMMHYECKHX BEIIECTB; KaK OOJIACTH COBPEMEHHOI'O E€CTECTBO3HAHHUS, XUMUYECKUX
MpEeBpaleHUI HEOPraHWYEeCKMX M OPraHWYeCKUX BEIIECTB TaK M OCHOBBI MHOTHX SIBIICHUUN
JKUBOUW Y HEXKUBOU IIPUPOJBL;

®BJIAJIETh OCHOBAMH XHUMHYECKOW TPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH U
O00BEKTUBHO OIICHUBATH JKU3HCHHBIC CHTYAI[MH, CBS3aHHBIC ¢ XMMHEH, HAaBBIKAMH 0€30I1aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, HCIIOIb3yeMbIMHU B TIOBCETHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATh
U IUJIAHUPOBATh SKOJOTMYECKH O€30MacHOe MOBEIECHHUE B IENSIX COXPAaHEHUS 3J0pPOBbI U
OKpYKaloIlEeH Cpeibl;

®1ICTIONB30BaTh  Pa3NMYHbIE METOAbl M3YyUeHHUs BEIIeCTB: HAOMIOACHUS 3a UX
MIPEBPAIICHISIME TIPY MTPOBEICHUN HECIIOKHBIX XUMUYECKIX IKCIIEPUMEHTOB C UCTIOJIE30BaHUEM
1ab0paTOPHOTrO 000PYIOBAHUSI U TIPUOOPOB;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

eTPaMOTHO O0paIIaThCs ¢ BEMIECTBAMH B IIOBCETHEBHOM KU3HU;

®0CO3HABaTh HEOOXOJUMOCTh COOJIOJIEHUS TPABHI OSKOJOTUYECKH O€30macHOro
MOBE/ICHUS B OKPYKAIOIIEH MPUPOJAHON cpefie;

®TIOHMMATh CMBICI M HEOOXOIUMOCTH COOJIOJCHHS TPEANUCAHUN, TpPEIaracMbIX B
HWHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U JIp.;

®1ICTIONB30BaTh  KJIFOYEBBIE  KOMIIETEHTHOCTM TIPU  BBIIIOJTHEHUH  TBOPYECKUX
[TpoekToB, MOCBAIIEHHBIX OTKPBHITHIO, TTOJIYUEHUIO U TPUMEHEHHUIO BEIIECTB;

®pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, WCIIONB3YSl CpPEICTBA YCTHOH U

MUCbMEHHOW KOMMYHHMKAllMd TpU paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN



JUTEPATypOH, CHPAaBOUYHBIMU TaOJMIIaMH, MPOSABIATh FOTOBHOCTh K YBAKEHHIO MHOH TOYKH
3peHHst pHu 00CYXIEHUH PE3yIbTATOB BHIIOTHEHHOW PaboOTHI;

®00BEKTUBHO OLIEHUBaTh HH(POPMALMIO O BEIIECTBAX M XMMHYECKHUX IIpoleccax,
KPUTUYECKH OTHOCHUTHCS K TICEBIIOHAYYHOW HMH(OpPMALUHU, HETOOPOCOBECTHOH peKiIaMme,
Kacarollencsl UCII0JIb30BaHMs PA3JINYHbBIX BEIIECTB.

eCO3HaBaTb 3HAYEHHME TEOPETHUUECKUX 3HAHUW Uil TPAKTUYECKOM JIE€ATENbHOCTH
YeJIOBEKa;

®pa3BUBATh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIITYOJICHHs 3HAaHUU 00
UCTOPUU CTAHOBJIEHUS] XMMMUYECKOW HAyKH, €€ OCHOBHBIX IOHATHUI, a TaKK€ O COBPEMEHHBIX
JOCTUKEHUSAX HAYKU U TEXHUKHU;

Memanpeomemmnule pe3yibmamaol

Pezynamuenvie YY/I:

Buinycknuk nayuumcs

®CaMOCTOSITEIIbHO OOHApyKMBaTh M (OPMYJIMPOBaTh y4eOHYI0 MpoOsieMy, ONpenessTh
1eJlb
y4eOHOI e TeTbHOCTH, BEIOUPATh TEMY MIPOCKTA.

®BBIJIBUTaTh BEPCUU pELICHUs MPOOIeMbl, OCO3HABaTh KOHEUHBIM pe3yibTaT, BHIOMpATh
u3
IPEJIOKEHHBIX U CAMOCTOSITEIIbHO UCKAaTh CPEACTBA JOCTHKEHMS LIEIIH.

®COCTaBJIATh (MHAUBUAYAIBHO WM B IPYIMIE) IUIaH PEUIEHUs MPoOieMbl (BBIIOIHEHUS
IPOEKTA).

epaboTasg MO IUIaHY, CBEPATh CBOM JEWUCTBUA C LENbI0 M, NPU HEOOXOAUMOCTH,
WCIIPABIIATH
OIIMOKH CaMOCTOSITENBHO.

®B JMAJIOre C YUUTEIEM COBEPIICHCTBOBATH CaMOCTOATENBHO BhIPAOOTaHHBIE KPUTEPUU
OLICHKH.

ecpe/icTBOM (OPMHMPOBAHHUS PETYAATHUBHBIX Y Y]l ciyaT TeXHOJOTHs MpoOJIEeMHOro
uanora
Ha OJTale M3Y4EeHUS HOBOIO MaTepuala M TEXHOJOIHs OLEHMBaHMS 0OO0pa3oBaTEIbHBIX
JOCTHKEHUH (ydeOHBIX YCIIEXOB).

BbInycKHUK MOKeT HAyYUThCS:

®pa3BMUBATh U TPEHUPOBAThH CBOIO HAOIIOIaTEIbHOCTH;

®CTaBUTh 1I€JIM MTPOBEACHUS HAOIIOIEHUH U OIIBITOB;

®OCYHICCTBIIATE KOHTPOJIb ITPU ITPOBCACHUN H8.6J'IIOI[€HI/II71 " OIIBITOB,



®IJIAHMPOBATh COOCTBEHHOE Y4YacTHE B IPOEKTHOW JEATENBHOCTH (C OMopoil Ha
mabsioH B paboyeii TeTpaan).

Ilo3naeamenvnvie YY/I:

BbInyCKHUK HAYyYHTCS

®aHAIIM3UPOBATh, CPABHUBATH, KiIaccHU(PHUIMPOBATHP W 0000maTh (GaKThl W SBICHUS,
BEISIBIISITh
MIPUYMHBI U CJIEJICTBUS MPOCTHIX SIBICHUM;

®OCYIIECTBIATh CPABHEHUE, CAMOCTOSITEJIbHO BBIOMpAsh OCHOBAHUS M KPUTEPUH JUIS
YKa3aHHBIX JIOTUYECKUX OIepaluii; CTPOUTh KiIacCU(PUKAIMI0 HAa OCHOBE JIWXOTOMHYECKOIO
neneHust (Ha OCHOBE OTPULIAHHS);

OCTPOHUTH JIOTUYECKOE PpACCYXKICHHE, BKIIOYAIOIIEEe YCTAHOBJICHHE MPUYHMHHO-
CJICZICTBEHHBIX
CBSI3EH;

®CO3/1aBaTh CXEMAaTUYECKHE MOJETH C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPHCTUK
o0BeKTa.

®OITMCHIBATh CBOMCTBA BEIIECTB, BHICISS X CYIIECTBCHHbIC TPU3HAKH;

®JICIIOJIF30BAaTh YMEHHSI M HAaBBIKA PA3IMYHBIX BHJIOB IIO3HABATEILHOW NESTEIHHOCTH,
B MPUMEHEHHH OCHOBHBIX METOJOB TIO3HAaHUS (CUCTEMHO- HWH(GOPMAIMOHHBIN aHalu3,
MOJICTTUPOBAHUE) JUISI U3YUCHHSI PA3JIMUYHBIX CTOPOH OKPYXKAIOIIEeH EeHCTBUTENILHOCTH;

®1ICTIOJIb30BaTh OCHOBHBIC MHTEIUICKTYyalbHbIE ONepalui B (POPMYIUPOBAHUU TUIIOTES,
aHau3 , CpaBHEHME, 0000IIeHHe, cUCTeMaTH3alls, BBISABICHHE NPUYMHHO-CIIEACTBEHHBIX
CBs3€i1, IIOMCK aHAJIOTOB;

BEITyCKHIK MOXET HAYYHThCH:

®COCTaBIISITh TE3UCHI, pA3IMYHBICE BHIBl IUIAHOB (TIPOCTBHIX, CIOKHBIX M T.IL.).
npeoOpa3oBbIBaTh HH(POPMALIHIO U3 OJTHOTO BUAA B APYroi (TabIUIly B TEKCT U IIp.).

®BBLIYMTHIBATH BCE YPOBHU TEKCTOBOM MH(pOpMaIum;

®YMETh OIPEACIATh BO3MOXHBIE WCTOYHHKH HEOOXOIMMBIX CBEICHUH, MPOU3BOIUTH
MIOUCK
uH(pOpMaIINK, aHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD;

ecpeicTBOM (hopMUpOBaHUS MO3HABATEeNbHBIX YVY/J[ cilyXuT y4deOHBIH Marepuai, U
IpeX/ie BCEro MPOAYKTUBHBIC 331aHUs YIEOHHKA,;

®[I0JIb30BAThCSl  CINIPAaBOYHMKAMM,  CIIOBApsSMH, OSHIUKIONEIUSMH  JUIsL  IOHMCKa
WH(POPMAIIUHU TIPU TIOATOTOBKE TIPOEKTA.

Kommynuxamuenwvie YY/[:



BBINYCKHUK HAYYUTCH:

eCOTPYAHNYATH C OJHOKJIACCHUKAMM IIPH BBIITOJTHCHHUH UT'POBBIX SaHaHHﬁ;
®IIOHUMMATh U NE€pcaaBaTh COACPKAHUEC IMTPOUYNTAaHHBIX TECKCTOB,

OCJIYIIATh U IIOHUMATDh APYI'UX, BLICKA3bIBATH CBOXO TOYKY 3PCHUSI,

®CTaBUTb BOIIPOCHI IPYT IPYTY,

I0rOBapUBaTHCS U MPUXOAUTH K 00IIEMY pElIeHHI0, paboTas B mape.

BbInyCKHHUK MOKeT HAYYHMThCH:

®BbICKa3bIBaTh CBOC MHEHUE IPU OOCYXJACHUN Pa3IMUHBIX )KU3HEHHbBIX CUTYaLIUN;

eCcO0MI0ZIaTh B MOBCEJHEBHOM >KU3HM OCHOBHBIE HOPMBI PEUEBOT0 STHKETa W IMpaBUIIa
yCTHOTro 0O1IeHUs (IPUBETCTBOBATH, MIPOLIAThCA, OJIaroJapuTh, MO3APABIIATH);

®CaMOCTOSITEJIbHO OPraHU30BbIBaTh y4yeOHOE B3aUMOJEHCTBHE B Ipymne (ONperessTh
oO11ue 11enu, pacipenesaTh poJid, J0TOBAPUBATHCS APYT C APYTOM).

* YMEHHUE OPraHU30BbIBaTh yue€OHOE COTPYAHHYECTBO U COBMECTHYIO JAESTEIBHOCTH C
yYUTENEM W CBEPCTHHKaMH; padoTaTh WHIMBHIYaIbHO M B TpYIIeE: HAXOTUTh oOrmiee
pelieHMe U paspelmarb KOH(JIUKTBI Ha OCHOBE COIVIACOBaHMA MNO3MLMH M yuyera

HHTCPCCOB; Q)OpMYHI/IpOBaTB, ApryMCHTUPOBATH U OTCTAaUBATh CBOC MHCHUC,

Coaeprxanue Kypca BHEYPOUHOIl 1eSITeIbHOCTH

I'naBa I. Xumus B uentpe ecrecrBo3Hanus (11 u)

XHMHS KaK 4acTh €CTECTBO3HAHUSI.

[Ipeamer xumun. XuMusi — 4YacTh €CTECTBO3HAHMUS. B3aMMOOTHOIIEHUS 4YelOBEKa M
okpyxatomero Mupa. Ilpenmer xumuu. dusmueckue Tena u BemecTBa. CBONCTBA BEIIECTB.
[IpumeHneHue BemIeCTB Ha OCHOBE HMX CBOMCTB. HaOmroneHwe W JKCIEPUMEHT KaK METObI
W3YYEeHUS eCTECTBO3HAHMS U XuMHHM. HaOmoJeHue Kak OCHOBHOM MeETOJA TMO3HAHUS
OKpYXKAroIIero Mupa. YCIOBUs TpoBeAeHHs HaOmoneHus. ['umnoresa. DkcrnepumeHT. BriBom.
Crpoenne miamenu. JlaGoparopuss u  obGopymoBanue. MogenupoBanue. Mojenb,
MoienrpoBanue. OCOOEHHOCTH MOJENUpOBaHUs B reorpaduu, ¢usuke, 6uongoruu. Moxaenu B
ouonorun. Mynsoku. Monenu B gusuke. DnektpodopHas mamuHa. ['eorpadpuueckue mozmenu.
XUMUYECKUE MOJIENU: TIpeIMETHbIe (MOJIEH aToMa, MOJIEKYJ, XUMUYECKHX U MPOMBIIUICHHBIX
MIPOU3BOJICTB), 3HAKOBBbIE, WJIM CHMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (OPMYJbl BEIIECTB,
YpaBHEHUs peaKIuii). XUMHUUYECKHEe 3HAKU U (HOpMYIbl. XUMUYECKUNU DJIEMEHT. XUMUUYECKHE
3Haku. WX o0o3HaueHue, mpousHolleHHe. Xumudeckue (opmynsl BemecTB. llpocteie u
cnoxHble BemecTBa. MHaekcsl u ko3 dummentsl. KauecTBEHHBIN U KOTHMUYECTBEHHBIA COCTaB

BEILIECTBA. Xumus 51 ¢dusuka. YHuBEpCANbHBIN XapakTep MOJIOKEHU I



MOJIEKYJIIPHOKMHETHYECKOW Teopuu. IloHsTus «arom», «Momekyna», «uoH». CTpoeHue
BELIECTBA.

Kpucrannnueckoe cocrosiHue BemecTBa. Kpucramiueckue peleTky TBEPbIX BEIIECTB.

Hudodys3usa. bpoynoBckoe aBmxkenue. BemiectBa MOJEKYISIpHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHSI.

ArperatHble COCTOsSHUS BemiecTB. [loHsATHE 00 arperaTHOoM COCTOSIHUHU BEIECTBA.
dusnueckue U XuMHuecKkue siBiieHus. ['a3000pas3Hble, )KUAKHE U TBEP/bIE BelecTBa. AMopQHBIE
BEILECTBA.

Xumus u reorpadus. Ctpoenue 3eMiu: sSapo, MaHTUA, Kopa. JIutochepa. MuHepainsl u
TOpHBIE OPO/Ibl. MarmMaTHUECKHUE U 0CaI0UHbIE (HEOPraHUUECKHE U OpraHUYeCKUe, B TOM YHUCIIE
Y TOprouKe) nopoibl. XuMus U 6uosorus. XMMHUUECKUH COCTAB KUBOM KJIETKU: HEOPTaHUYECKUE
(BoJa ¥ MHUHEpaJbHBIE COJIM) U OpraHnyeckue (OeNKH, KUPHI, YIIIeBObl, BATAMHUHBI) BEIIECTBA.
buonoruueckas poiab BoAbl B kuBOW KieTke. DotocuHTe3. Xiopodwmi. buonmormyeckoe
3HAYCHHE KHUPOB, OCIKOB, d(PUPHBIX Macell, yIIIeBOJOB U BUTAMUHOB ISl )KU3HEACSATEIBHOCTH
opranu3moB. KauecTBeHHble peakuuu B XuMuu. KadecTBeHHble peakiuu. PacnosnaBaHue
BEILIECTB C IOMOLIBIO KAdyeCTBEHHBIX peakuuid. AHanuTH4eckui curdai. Onpenpensemoe
BEILECTBO U PEAKTUB HA HETO.

JdemMoHcTpauuu

* Komnekuus  pa3nuuHblX — OpeaMeToB  wid  gororpaguil  npeaMeToB U3
AITIOMUHMS 1J1s1 WJUTFOCTPALIMM UJIEU «CBOMCTBA — IPUMEHEHUE.

* YyeOHOe 000py/nOBaHME, UCIOIB3YEMOE Ha ypokaxX (pU3MKH, OMOJIOrHH, reorpapuu u
XUMUH.

* DnexkrpodopHas mammHa B neWictBum. ['eorpaduyeckue momaenu (riaolOyc, kapra).
buonornueckue Mopenu (MyJsSKH OpPTaHOB U CHUCTEM OPraHOB pACTEHH, J>KUBOTHBIX U
yenoBeka). Ou3ndeckre 1 XUMHUYECKHE MOJIEIU aTOMOB, MOJIEKYJI BEIIECTB M KPUCTAIUTHUECKUX
pEILIETOK.

* OObeMHBIE U HIAPOCTEPHKHEBBIE MOJEIU BOJbBI, YIVIEKHCIOTO M CEPHUCTOTO Ta3oB,
MeETaHa.

» OOpa3ipl TBEPABIX BEIIECTB KPUCTAIUTMUECKOTO CTpOoeHHs. Moaenu KpUCTaUIMYECKUX
pEIIETOK.

* Boga B Tpex arperaTHbIX cOCTOSHUSX. KOJIEKIUsS KPUCTAUIMYECKUX U aMOPQHBIX
BELIECTB U U3/IEIHNI U3 HUX.

* Konnekius MmuHepanoB (J1a3yput, KOpYH/I, XalbKOMUPHT, (DIFOOPHUT, TAITUT).

» Komnekmus ropHbeix mopoj (TpaHUT, pa3iuyuHble (OpMBI KalbIMTa — MEJ, Mpamop,

W3BECTHSIK).



* Konnekmus roprounx uckomnaembix (HedTh, KAMEHHBINA YTOJb, CIAHIIBI, TOPD).

JIeMOHCTpallMOHHBIE AKCIIEPUMEHTHI

* Hayunoe naOntonenue u ero onucanue. M3yueHue cTpoeHus IIaMeHu.

» CriupToBas KCTPAKIMSL XJIOPO(PUIUIA U3 3€JIEHBIX JIUCTHEB PACTCHUH.

* «[IepenuBaHue» YIIE€KUCIIOrO ra3a B CTakaH Ha ypaBHOBEIIEHHBIX BECaX.

» KagecTBenHas peakuus Ha kucinopoa. KauecTBeHHas peakuys Ha yIrieKHUCIIbIA ras.

JIabopaTopHBIC OMBITHI

 PacipocTpaHenue 3amnaxa o€K0oJI0Ha, JyXOB WU 1€30J0paHTa Kak rpouecc Juppy3uu.

» Habmonenne OpoyHOBCKOTO JBM)KEHUS YACTHUYEK YEPHOM TYIIH 1101 MUKPOCKOIIOM.

* Iuddy3us nepmaHraHata Kajius B KeJaTHHE.

» OGHapyxeHne d3(QUPHBIX Maces B alleTbCUHOBOW KOPOUKE.

* V3ydeHue rpaHuTa ¢ IOMOLIbIO YBEIUYUTEIBHOIO CTEKJIA.

* OnpeneneHue coiepxaHus BOJbI B PACTCHHUH.

* OOHapy)XKeHHEe Macila B CEMEHaX MOJCOIHEUYHUKA U TPELIKOTO opexa.

* OOHapyXeHHE KpaxmaJia B MIIEHUYHON MYKE.

* BzaumopeiictBue ackOpOMHOBOW KHCIOTHI ¢ HoaoM (ompeneneHue BuramMuHa C B
Pa3INYHbBIX COKAX).

* [IpotyBaHue BBIIBIXaEMOIO BO3/IyXa Y€pPe3 U3BECTKOBYIO BOY.

* OGHapyKeHHE N3BECTKOBOMN BOJIbI CPEAM PA3IMUHBIX BELIECTB.

JloMaliHue OnbIThI

* M3roToBnenue Moenel MOJIEKyJl XUMUYECKHUX BEIIECTB U3 MJIACTHIINHA.

* Tuddysus caxapa B BoJe.

* OMBITHI C MMYCTON 3aKPHITON MIIACTUKOBOM OyTHUIKOM.

. OO6HapyxeHue Kpaxmaiua B IPOJYKTax MIUTaHUS; s6110Kax
[Tpaktuyeckas pa6ora Ne 1. 3HakoMCTBO ¢ J1abopaTopHbIM 0O0opyaoBaHueM. [IpaBuna TexHuku
6e3omacHocTH. IIpakTrueckas pabora Ne 2. HabGmroneHue 3a ropsieil cBe4oil. Y CTpOHCTBO U
paboTa CIUPTOBKH.

I'nasa II. MatemaTuka B xumuu (9 4.)

OTHOocuTEeNnbHBIE aTOMHAas M MOJIEKYJsIpHas Macchl. OTHOCUTENBbHAas aTOMHas Macca
AIIEMEHTA.

MonekynsipHas macca. OnpezeneHue OTHOCUTEIbHOM aTOMHONW Macchl XUMHUYECKHX 3JIe
MeHTOB 1o Tabnuie . 1. MenneneeBa. HaxoxieHre OTHOCUTENBHOM MOJIEKYIJISIPHOM Macchl 1o
¢dopmyne BemiecTBa KaK CyMMbl OTHOCHUTENIBHBIX aTOMHBIX MAacC, COCTaBJISIOIIMX BEIECTBO
XUMHUYECKHX AJIEMEHTOB. MaccoBasi 701 JIeMEHTa B ClI0XHOM BellecTBe. [loHsTue o maccoBoit

JI0JIe XUMUYECKOTO 3JIeMeHTa (W) B CJIOXKHOM BEIIECTBE U €€ pacueT mo ¢opMylie BEIIeCTBa.



Haxoxxnenue popMysbl BelecTBa 0 3HAYCHUSIM MAaCCOBBIX JI0JI€ 00pa3yrolHX ero 3IeMEHTOB
(11 AByX4acoBOTO M3ydeHHMs Kypca). HucTsle BemecTBa U cMecu. Yucrtele BemecTtBa. CMmecH.
['ere poreHHble M TOMOTEHHBIE cMecH. ['a3000pa3Hbie (BO3AYX, NMPUPOAHBIA Ta3), KUIKHE
(He(Th), TBepAble cMecH (TFOpHbIE MOPOJbl, KYJIMHAPHBIE CMECH U CHHTETHYECKHE MOIOIINE
cpeacta). OO0bemMHas 1oy raza B cMecd. OmpeneneHue oObeMHOM J0M ra3za (¢) B CMECH.
CocrtaB aTMOC(epHOro BO3/AyXa U MPUPOAHOTO ra3a. Pacuer oObema oM ra3a B CMECHU IO €ro
o0beMy W Ha00OpoT. MaccoBasi 1oJisl BelecTBa B pacTBope. MaccoBasi JoJsl BemiecTBa (W) B
pactBope. Konuenrpauusa. PactBopurens U pacTBOpeHHOe BemecTBo. Pacuer Macchl
pPAcTBOPEHHOI'0 BEILECTBA 10 MAacce pacTBOpPa M MAacCOBOM J10JI€ PACTBOPEHHOI'O BEILECTBA.
Maccosas nois npumeceil. [loHaTHe 0 4MCTOM BelEecTBe U NpuMecu. MaccoBas 10J1s1 IpUMecH
(W) B oOpa3siie ucxomuoro BemniectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA
10 Macce BeIeCTBa, COJIEPIKaIlero ONpeeIeHHYI0 MacCOBYIO JIOJII0 IPUMECEH.

JlemoHcTpamuu

* Koyutekius pa3nuyHbIX BUJIOB MpaMopa U U3AeIui U3 Hero.

» CMech pEYHOI0 U CaxapHOro NecKa U UX pa3/eeHHeE.

* Konneknus HehTH U HEPTENPOIYKTOB.

* Komnekiust ObITOBBIX CMECEH.

* lmuarpamma coctaBa arMocqepHOro Bo3ayxa. Jluarpamma coctaBa mpupoJHOTO Ta3a.

» Koyexkuus «MuHepanisl 1 TOPHBIE IOPOJBI».

JloMaliHue OnbIThI

* l3ydyeHue cocTaBa HEKOTOPHIX OBITOBBIX U (apMaleBTUYECKUX IPENaparos,
COJIEpIKalINX OMPEEIIEHHYIO 1010 IPUMECEH.

[IpakTuueckast padora Ne 3. [IpuroroBieHue pacTBopa C 3aJaHHOW MaccoBOH JoJiei
pPacTBOPEHHOI'O BEUIECTBA.

I'nasa II1. SIBsiennsi, npoucxoasimue ¢ Bemecrsamu (114 )

Paznenenne cmeceil. CrocoObl paszzneneHus cMecel M o4ucTKa BemiecTB. HexoTtopsie
npocTeiiire crnocoObl pa3feseHus] CMeceil: MpPOCEeUMBaHUE, pa3JelieHue CMeced IOpPOIIKOB
JKene3a W Cepbl, OTCTaWBaHUE, JEKAHTAlMs, LEHTpU(YrupoBaHHE, pa3feleHHe C IMOMOIIbIO
JIeTUTENbHON BOPOHKH, (uibTpoBaHue. @OuiabTpoBaHue B Jabopatopuu, OBITY U Ha
npou3BojcTBe. [lonsitne o dunpTpare. Axcopobuus. Ilonstue o6 amcopOumm u ajcopOeHTaX.
AKTHBUPOBAaHHBIN YTroJib Kak BaKHEWIIUIl aacopOeHT. Y cTpoilcTBO npoTuBorasa. Juctusisimms,
WM TieperoHka. Jucrtmmanus (IeperoHka) Kak MpOLECC BBIACIEHUS BEIIECTBA U3 JKUIKOM
cmecu. JluctmimupoBaHHas BoAa M O0JacTH ee NpuMeHeHus. Kpucrammuzanus Wiu
BbimapuBanue. Kpucramnuzauusa u BblIapuBaHWe B JlabopaTopuu (KPUCTAJUIM3AaTOPBl U

dapdopoBble uamiku A1 BelmapuBaHus) U npupoge. [leperonka HedgTu. HedrempomaykTsl.



@®pakIMOHHAs MEPEeroHKa XKHAKOr0 BO3AyXa. XHMHUYECKHE PEaKIMH. YCJIOBHS MPOTEKAHUS U
MpEeKpaIeHUs] XUMUYECKUX peakiuil. XMMUYECKHUEe peaklui Kak IMpolecC MPEeBpaIeHUsl OJHUX
BEIIECTB B Jpyrue. YCIOBUS TMNPOTEKAHUS M MPEKPALICHUS XUMUYECKHX PEaKLUi.
ConpukocHOBeHUE (KOHTAaKT) BellecTB, HarpeBanue. Kartamuzarop. Muruburop. YmpasineHue
peakiusiMu ropeHus. [lpusHaku Xumuueckux peakuuid. [Ipu3HakM XUMHUYECKUX peaKUui:
U3MEHEeHHE 11BeTa, 00pa30BaHUE OCAalKa, PACTBOPEHHE MOIYYEHHOI'O0 OCajKa, BBIICICHHE Ta3a,
MOSIBJICHUE 3aI1axa, BbIICJICHUE WU TOTJIOIIEHUE TEIIOTHI.

JeMoHcTpauuun

» Gunetp [loTTa. Boponka broxuepa. YcranoBka i GrIbTpOBaHUS 1107 BAKYYMOM.

* PecniupatopHbie Macku U MapJieBbI€ MOBA3KH.

* [IpoTuBoOras u ero ycTpoucTso.

» Konnexmus «HedTs u HePTEIpOAYKTHI».

JleMOHCTpallMOHHBIE YKCIIEPUMEHTBI

* Paznienienne cMecu mopoIiKa Cephbl U HKEJIE3HBIX OMMIIOK.

* Pa3nenenune cMecu nopolika cepbl U 1ecka.

* Paznenenue cMecu BO/IbI M pACTUTEIHLHOTO Macia C MOMOIIBIO JEIUTEIbHONH BOPOHKHU.

 llonyuyeHue AMCTUIUIMPOBAHHOW BOJBI C MOMOIIbIO JaOOPAaTOPHON yCTaHOBKU ISt
IIEPETOHKH JKMJIKOCTEH.

 Paznienienue cmecu nepMaHranara u JuxpomMara Kaius crocoO00oM KpUCTauIM3alliu.

* B3aumoselicTBrE KENE3HBIX OMUIIOK U MOPOIIKA CepPhl IPU HATPEBAHHH.

* [lony4yeHne yriekucaoro raza B3auMoJIHCTBUEM MpaMopa € KHCIOTON U 0OHApYyKEHUE
€T0 C IIOMOIILIO U3BECTKOBOU BOJILI

+ Karanutuueckoe pasnokeHHE IMEpoKcHaa BoaopoAa (KaTraau3aTop — JUOKCH]
maprania (IV)).

* OGHapyXeHHEe pacTBOpa MIEIOYH C TOMOIILI0 HHANKATOPA.

* B3aumopeiicTBue pacTBopa IepMaHTaHaTa KaJds W pacTBOpa AUXpomMaTa Kajus C
pPacTBOpPOM CyJIb(pUTA HATPHUSL.

* BzaumoseiicTBue pacTBOpa epMaHraHaTa Kajlus ¢ aCKOpOMHOBOM KHUCIOTOM.

* BzaumopelicTBre Xaopuaa xenesa ¢ KeATOU KPOBSIHOU COJbIO U THAPOKCUIOM HATPUS.

* BzanmopeiictBue ruapokcuaa xxenesa (I11) ¢ pactBopom consiHON KUCTOTHI.

JlaGopaTOpHBIE OTBITHI

* AncopOrus KyKypy3HbIMU MATOYKAMU MAPOB MaXyurX BEIIECTB.

* I3ydeHune ycTpoicTBa 3aKUTAIKU U TJIAMEHH.

JloMariHye OmbIThI

» Pazgenenue cMecu CYXOro MOJIOKa 1 p€YHOroO ICCKa.



» OTcTanBaHue B3BECH MOPOIITKA JUIsl YUCTKH TOCYABI B BOJIC U €€ ICKaHTAIUs
* AncopO1Hsi aKTUBUPOBAHHBIM YTIIEM KPACSIIUX BEIIECTB METICH KOJIBI.

* PacTBOopenue B Boae Tabnetku acnimpuna YIICA.

* [IpuroroBiieHHE N3BECTKOBOM BOJIbI M OMBITHI C HEM.

* zyuenue cocraa CMC.

[MpakTuueckass pabora No 4. BelpammBadue KpUCTALUIOB CONH  (JIOMAIIHUAN

IKCIIEPUMEHT).

[Ipaktrueckas padota Ne 5. OuncTKa HOBapEHHOM COJIH.
[TpakTrueckas padota Ne 6. M3ydenue mporecca KOPpO3HH JKejesa.
DKOJIOTHUeCKUH NpakTUkyM. «M3mMepeHune BIaxKHOCTU B Pa3HBIX 30HAX KJ1accay

DKOJIOTrM4ECKU pakTuKyMm. «/3MepeHne TeMneparypbl B pa3HbIX 30HaX KJ1accay

DopMbI KOHTPOJIS

TGKYIHI/Iﬁ KOHTPOJIb YCBOCHHA MATCpHaJla OCYILICCTBILICTCA ITYTEM YCTHOI'O

(HI/ICBMCHHOFO) OIIpoCa WK IIYTCM BBIIIOJIHCHHUA IIPAKTHYCCKHUX BaHaHHﬁ.

HCpI/IOI[I/I‘-IeCKI/I 3HAaHHUA W YMCHHA IIO0 HpOfII[eHHBIM TEMaM IIPOBCPAOTCA

BBIIIOJTHCHUCM IIPAKTHYCCKHUX pa60T.

HpOMe)KyTO‘IHaﬁ aTrecrangus — 3almurTa IIpOCKTHOﬁ paﬁoTLI.



TemaTuueckoe MJIAHUPOBAHHE

Ne HaumeHoBaHue pa3aeioB U | DJIeKTPOHHbIE JesiTeJIbHOCTD dopma Kou-Bo Jdata npoBenenust
TEeM (uudpossbie) yauTes ¢ y4eTom NPOBeACHUSA 4acoB
o0pa3zoBaTejbHbIE HporpaMMBl
BOCIIUTAHMS
pecypcebl
1 Xumus 6 yenmpe ecmecmeosnanus. (11u.)
XuMHuA KaK 4acTh http://www.sev- NPUMEHSTD Ha 3aHATHH 1
ecrecTBo3HaHus. [Ipeqmer chem.narod.ru/opyt.ht HHTEPAKTHBHbIC (POPMBI
1 XUMUH. BBOTHBIN HHCTPYKTX | m pabortet ¢ obydarommmucs: becena
o TB HpI/I HpOBeIIeHI/II/I HWHTCJUICKTYAJIbHBIC UT'PBI,
1146 6 CTUMYJIUPYIOIIHAX
abOpaTOpHBIX padoT. M03HABATENBHYIO
2 Mertob1 HU3YyUCHUA MOTHBAIUIO 00YJaIOIIXCH; Becena 1
€CTECTBO3HAHUS rpynnosas paboTa uiu
http://www.sev- paboTa B napax, KOTophie | TIpaxryyeckas | 1
ydJaT KOMaHJIHOH paboTe U a6oTa
II.P. Ne 1. 3nakoMcTBO € chem.narod.ru/opyt.ht B3aUMOJICHCTBHIO C APYTUMH pI/I
aGOpPaTOPHBIM m JeTbMHU; IPUBIIEKAT «KI3yquCHHC
BHHMaHHE K IECHHOCTHOMY HpI/I60pOB I
3 obopynoBanuem. [IpaBuna Th
ACTICKTY M3y4Ya€MbIX Ha HayLIHI)IX
npu pabore B ypOKe SBIeHU, MOHATHIA, HCCIIeIOBAHHIL
XUMHYECKOU J'IaﬁopaTopI/II/I. NpUEMOB; CO3/1aBaTh B 1a60DATODHOLO
y4eOHBIX rpymnmnax (kiacce) patop
Pa3HOBO3PACTHEBIE JIETCKO- 00opynoBaHus»
[1.P. No2 Habmronenue 3a http://www.sev- B3pOCIIbIE OOIIHOCTH 1
ropsien cBevoit. Ycerpoiictso | chem.narod.ru/opyt.ht 06ydatomuXes; ynpasiTh [IpakTnueckas
4 y4eOHBIMH TPYIIIIAMH C
ciuproBku. IIpaBuina paboTel € | m pabora
6 TSI BOBJICUCHUA
HarpeBaTelIbHBIMU ITPUOOpaAMHU. OBy UAIOMIMXCS B IPOLECT
00y4eHHs 1 BOCIIUTAHUS, JlabopaTopHoe 1
5 MopenupoBaHnue. Vi patop

MOTHBHUPYS HX y4eOHO-

3aHATHUC




MO3HABATEIBHYIO NunuBuayanpHa
JIeSITETbHOCTD; q pa60Ta.

6 XuMHUYeCKask CHMBOJIHKA. MHHIMUPOBATE ['pynmnoBas
oOyJaromuxcs K pa60Ta.
00CyXIeHHIO,

h // BBICKA3bIBAHHUIO CBOCTO
Xumust 1 pusnka. ttp . //WWW.Sev- MHEHHS, BEIPAOOTKE CBOEr0
7 YHUBepcanbHbIA XapaKkTep chem.narod.ru/opyt.ht OTHOILEHHUS 110 HOBOLY PaGora B mapax.
MOJIEKYIISIPHO — KHHETHYECKOH | m TI0JTy4aeMOii COLMAIEHO
Teopuu — 3HAYUMOI HHpOpPMAIIUHU Ha
YpOKe; OpraHu30BaTh
8 Xumus u pusnuka. ArperaTHbie PaBOTy OBYHAIONIHXCS TTO JlaboparopHoe
COCTOAHHA BCIIICCTBA. TOBOAY r[o_nyqaeMoﬁ Ha 3aHATHUC
YpOKE COLIMAJIBHO 3HAUUMOU Ha6opaT0pHoe

9 Xumust v reorpadus. MHOOPMAIHH — OOCYKIATE, | gapariro
BBICKA3bIBATh MHECHUH. _Ha6o ATODHOE

10 XuMust 1 OMOJIOTHS. SaHﬂTII)/IG P

11 KauecTBeHHbIE peakiinu B JlaGopaTopHoe

XUMHUU. 3aHSTHE
II. MaremaTuka B xumuu (9 4yacoB)
12 OTHOCHUTENBHAS aTOMHAs U MIPUBJIEKaTh BHUMAHUE I/IHI[I/IBI/IHyaHBHa
MOJIEKYJIIPHAS] MACCBHI. oOyJaromuxcs K s paboTa.
M O6Cy)KI[aeM0ﬁ Ha ypOKe HHHHBHHyaﬂLHa
accoBast 10JIsI XUMHYECKUX MH(OPMALIHH, aKTHBH3AIMH | o paBota
13 JIEMEHTOB B CJI0)KHOM i '
QJICMCHTO CJI0 (o) IMO3HaBaTCIbHOHU PaGora B napax.
BELIECTBE. JeSITeIbHOCTH; TIO0YXK1aTh
oOydaromuxcst co0I01aTh
YucThie BellecTBa U CMECH. Ha yPOKE TPUHIIUIIBI VMBI HA
14 TVY3 «MaccoBble 1071 y4eOHOMN JIUCLIMILUIUHBL U 4 paGoTa
9JIEMEHTOB B (hOpMYJIe) CaMOOpraHH3aIH; p '
noaacp>KuBaTh B ICTCKOM
OObemMHas 10J1s1 KOMITOHEHTA AP A NunuBuayansHa
15 N KOJUIEKTUBE JIENIOBYIO, 5
ra3oBOM CMECH. pyxKemoGHyio atvochepy; |1 Pa00Ta.
MaccoBast 107151 MHULIHPOBATH HHI%I BHyalbHa
o0ydJaromuxcs K sl paoora.
1 TBOPCHHOTO B TBA B
6 PACTBOPCHHOTO BEIICCTBA 00CyKIEHHUIO, PaboTa B mapax.

pacTBope.

BBICKA3bIBAHUIO CBOCTO



http://www.sev-chem.narod.ru/opyt.htm
http://www.sev-chem.narod.ru/opyt.htm
http://www.sev-chem.narod.ru/opyt.htm
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I1.P. Ne.3 «IIpurortoBienue
pacTBopa ¢ 3aJJaHHOU
MAacCCOBOH JoJIeH
PacCTBOPEHHOTO BEIIECTBA

http://www.sev-
chem.narod.ru/opyt.ht
m

18

MaccoBas 10151 IpuMeceil.

19

Pemenue 3agau u ynpaxHeHu
1o teMe «MaremaTudecKkue
pacuetsl B xumun» TY3
«Pentenue 3amau»

http://www.sev-
chem.narod.ru/opyt.ht
m

20

O0006111eH1E U
CUCTEMATHU3AIIHS, KOPPEKIIHS
3HAHWH 10 TEME
«MaremaTnu4ecKkue pacueTsl B
XHUMHH)

21

KBGCT'I/II‘pa «MaremaTtuka B
XHUMUN»

MHEHUSI, BBIPAOOTKE CBOETO
OTHOILICHHMS 10 TTIOBOJLY
MOJTy4aeMOi COIHaIBEHO
3HAYNMOM HHPOPMALINU Ha
YPOKE; OpraHN30BaTh
paboTy oOydJaronIxcs 1mo
MOBOZlY MOJIy4aeMoOi Ha
YPOKE COLMAJILHO 3HAUUMOI
nHpOpPMAUU — 00CYKIATh,
BBICKa3bIBaTh MHEHUM;
MIPUBJIEKATh BHUMaHHE K
LIEHHOCTHOMY aCIIEKTY
H3y4aeMBbIX Ha ypoOKe
SIBJICHU M, TIOHSTHIH,
TIPUEMOB; CO3/1aBaTh B
Y4eOHBIX TpyIax (Kiacce)
Pa3HOBO3PACTHBIE AETCKO-
B3pOCIIBIE OOLTHOCTH
00y4JaroImuXcs; ynpasisTh
Y4eOHBIMH TPYIIIaMH C
LEJIbIO BOBIICYCHUS
00yYaroIUXCs B MPOLIECC
00y4YCHHS U BOCITUTAHHUS,
MOTHUBHUPYS UX y4eOHO-
NI03HABATENILHYIO
JIeATEeNIbHOCTD; IIPUMEHSTh
Ha 3aHATHU UHTEPAKTUBHbIC
(hopMBI pabOTHI €
00yJarOIIUMHUCS:
MHTEJJIEKTyaIbHBIE UTPHI,
CTUMYJIHPYOIINX
MI03HABATENbHYIO
MOTHBAITHIO 00yYaIONTUXCS,
JTUIAKTUYECKUI TeaTp, rie
MOJTyYeHHBIC Ha YPOKE
3HaHMs OOBITPHIBAIOTCS B
TeaTpaibHbIX OCTAHOBKAX;
JIMCKYCCUH, KOTOPBIE Tal0T
o0yJaromumMcst
BO3MOXKHOCTh IPHOOPECTH

[IpakTnueckas
pabora

JlaGopaTtopnoe
3aHATHE

Pemenue 3anau

Pemenne 3agau
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OIIBIT BEACHUS
KOHCTPYKTHUBHOTO JIHAJIOTa;
rpymnmoBas padoTa Hiu
paboTa B mapax, KOTOpBIE
y4aT KOMaHAHOI paboTte u
B3aUMOJICHCTBUIO C IPYTUMHU
JETbMH; OPTaHN30BbIBATH
me()cTBO MOTUBHPOBAHHBIX
1 3pYyAUPOBAHHBIX
00yYaroIuXcs Hall UX
HEYCIIEBAIOIUMHU
OJTHOKJIACCHUKaMH,
JIAIOLIET0 UM COLIMAIILHO
3HAYUMBIH OIBIT
COTPYJHHYECTBA 1
B3aUMHOW ITOMOIIIH;
WHHULUAPOBATh U

IO IePKUBATh
HCCIIEI0BATEIbCKYTO
JEeATEIbHOCTh
00y4aroIuXcsi B paMKax
peanu3aniyu UMU
WHJIMBH/YaJIbHBIX U
IPYIIOBBIX
UCCIIeZIOBATEECKUX
HPOEKTOB, YTO JIACT
o0yJaromumMcst
BO3MOXKHOCTH IPHOOPECTH
HaBBIKH CaMOCTOSTEIILHOTO
PEIICHUs TEOPETHIECKOH
POOIIEMEI, O(pOPMITCHHS
COOCTBEHHBIX HJICH,
YBAXKHUTEILHOTO OTHOIICHHS
K 4Y)KUM HJIESIM,
0(pOpPMIICHHBIM B paboTax
JIpYIuX UCCIIE0BaTENeH,
HaBBIK ITyOJIMIHOTO
BBICTYIUICHHS TIEpe]
ayauropuei,
apryMEHTHPOBaHUS U




OTCTaUBAHUS CBOEH TOUKHU
3peHuUs

1. SIBjeHusi, mpoucxoasimue ¢ BemecrsaMu. Mup xummuu. (144)

http://www.sev-
chem.narod.ru/opyt.ht

22 Pasnenenue cMmeceii.
m
http://www.sev-
23 T — chem.narod.ru/opyt.ht
m
http://www.sev-
24 | Ancop6ums. chem.narod.ru/opyt.ht
m
http://www.sev-
Juctrmnsamus,
KpHCTATTH3AIIS, chem.narod.ru/opyt.ht
o5 BeinapuBanue. [Ipaktuueckas | M
pabota «BpIpanuBanue
KpHUCTAIJIOB
COJIN»
I1.P. Ne.4 (nomaruuit http://www.sev-
BKCHepI/IMeHT) «BBIpaH_II/IBaHI/Ie Chem_narod.rujopyt.ht
26 KPUCTAJIIIOB COJIH. m
O6cyxnenue padotel. Utoru
KOHKYypCa Ha JIy4IIui
KPUCTAIIIT
97 IT.P. Ne5 «Ounctka
TIOBAPEHHOM COIM»
08 Xumunueckue peakiuu. TY3 http://www.sev-

«Crioco0bl pazaeneHus

chem.narod.ru/opyt.ht

MIPUBJICKATh BHUMaHHE
00yJaroImuxcs K
o0cyxaaeMoii Ha ypoke
uHpopManny, aKTUBU3AIUN
M03HABATENbHON
JeATEIbHOCTH; MOOYXKIaTh
oOyJaromuxcs coOI0aaTh
Ha YpOKE MPHUHIHIIBI
yueOHOM TUCIUIUIAHBI U
CaMOOpraHU3alny;
MOIZICPIKUBATh B ICTCKOM
KOJUIEKTHBE JIEJOBYIO,
JIPYKeT00HYI0 aTMOchepy;
WHUIUAPOBATH
oOyJaromuxcs K
00CyXICHUIO,
BBICKA3bIBAHHIO CBOETO
MHEHHUSI, BBIPAOOTKE CBOETO
OTHOIIIEHHUS 110 TOBOJLY
MOJTY4aeMOi COIHATBEHO
3HaYMMOM HHpOPMALINHU Ha
ypOKe; OpraHu30BaTh
paboTy 00yJarommxcs mo
MOBOAY MOJIy4aeMoil Ha
YpOKe COLIMAJIbHO 3HAUUMOU
nHpOPMALIUU — 00CYKIATh,
BBICKa3bIBaTh MHCHHUIA
MIPUBJICKATh BHUMaHHE K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKe
SIBJICHUH, TIOHSITHUH,
MIPUEMOB; CO3/1aBATh B
y4eOHBIX rpymnmnax (kiaacce)
Ppa3HOBO3pACTHBIE IETCKO-
B3pOCIIbIE OOITHOCTH
00yJaromuxcs; ynpaBJsiTh

JlaboparopHoe
3aHATUC

JlaboparopHoe
3aHATHE

JlaboparopHoe
3aHATHE

N3yyenne
(bopMbI
KPUCTAJIZIOB U
HaOJIIONeHNEe 3a
pocTom
KpPHUCTAJLJIOB.

[IpakTnueckas
pabota

[IpakTnueckas
pabota

[IpakTnueckas
pabota




cMecen» JlomanHss
npakTuyeckas pabora
«M3ydenne nporecca
KOPPO3UH KeJie3a

HpI/I3HaKI/I XHUMHUYCCKUX

29 o
PeaKIHid.
I1.P. Ne6 (momanmauii http://www.sev-
skcniepument) Kopposust chem.narod.ru/opyt.ht
30 MeTaiioB. O0CyxaeHue m
UTOT'OB, KOHKYPC Ha
JYYIIHN SKCIIEPUMEHT.
31 OKOJIOTMYECKUM TPAKTUKYM.
32 DKOJIOTUYECKUN TIPAKTUKYM.
33 O06o0menue cucremMaTru3aIms,

KOppCKIuAa 3HAHUM 110 TEME.

y4eOHBIMH TPYIIIaMH C
LIEJTBIO BOBJICUCHHS
00y4aroIunXxcs B mporecc
00y4YeHHsI U BOCIIUTAHMUS,
MOTHBHUPYS HX Y4eOHO-
MI03HABATENbHYIO
JEATENbHOCTD; IIPUMEHSTh
Ha yPOKE HHTCPAKTUBHbIC
(b opMBI pabOTHI €
00yYarOIIIUMHUCS
HHTEIJICKTyaJ bHBIE UIPHI,
CTUMYJIUPYOLIMX
II03HABATENBHYIO
MOTHBAIUIO 00YJaIOIINXCS;
JIUIAKTHYECKUH TeaTp, Ie
MIOJTyYCHHBIC Ha YPOKE
3HAHMS OOBITPHIBAIOTCS B
TeaTpajIbHBIX TOCTAHOBKAX;
JMCKYCCUH, KOTOPBIE JAal0T
o0yJaromumMcst
BO3MOXHOCTH ITPHOOpECTH
OTIBIT BEACHHUS
KOHCTPYKTHUBHOTO JMAJIOTa;
rpymnmnoBas paboTa HiIu
paborta B mapax, KOTOpbIE
ydJaT KOMaHJIHOH paboTe U
B3aUMOJEHCTBUIO C IPYTUMH
JIETbMH; OPTaHN30BbIBATh
1m1e()cTBO MOTUBHPOBAHHBIX
1 3pYANPOBAHHBIX
00y4Jaromuxcst HaJ ux
HEYCIIEBAIOIUMHU
OJTHOKJIACCHUKaMH,
JIAFOIIETO UM COITHAIBHO
3HAYUMBIH OIBIT
COTPYJHUYECTBA
B3aMHOU TTOMOIIIH;
WHHULMUPOBATh U
TIO/I/IePKUBATh
HCCIIEI0BATEIbCKYIO

Jlabopartopnoe
3aHATHE

[IpakTnueckas
pabora

Uccnenoarensc
Kast
JIEATENbHOCTb:
«3mepenue
BJIA)KHOCTH B
Pa3HbIX 30HaX
KJIaccay

HccnenoBarennc
Kas
JIeSITeIIbHOCTD:
«H3mepenne
TEeMIIepaTyphl B
pa3HBIX 30HAX
KJacca»

Kpyrasrii cron




JeATEILHOCTh
00y4aroIuxcs B paMKax
peanu3any IMU
WHIUBHUIYaJIbHBIX U
TPYIIOBBIX
HCCIIEI0BATEIbCKUX
MIPOEKTOB, YTO ACT
o0yJaromumcst
BO3MOKHOCTH IPHOOpECTH
HaBBIKH CaMOCTOSTEIILHOTO
peLIeHHs TEOPETUIECKON
npo0Oembl, opopMIIeHHs
COOCTBEHHBIX HJCH,
YBaXHUTEIHLHOTO OTHOLICHHS
K TY>KUM HJESM,
oQopMIICHHBIM B paboTax
JPYTHX HCCIIEI0BaTENCH,
HAaBBIK ITyOIMYHOTO
BBICTYIUICHHS TIEpe]
ayIUTOpHUEH,
apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEU TOUKHU
3peHust

34

[TpomexyTouHas aTTeCTaIlns.
3ammra npoekta «Moe
TOOMMOE BEIIeCTBO»

Jloxmnassl.
IIpe3enTanuu.
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