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HOACHUTEJIBHASA 3AIIMCKA

JononuuTenbHas oOIIepa3BUBaOIas MporpaMMa €CTECTBEHHOHAYYHOM HAMpaBJICHHOCTH MO XUMUM i 7 Kiacca «BBeneHue B
IKCNEPUMEHTAJBHYI0 XHMHI0.7 KJIACC» C HCMOJIb30BaHHEM 000pyloBaHus HeHTpa «Touyka pocTa) cocraBiieHa Ha OCHOBE MPOrpaMMbl
MPONEAEBTUUECKOT0 Kypca XUMUU AJisl ydanmxcst 7 kinacca ocHoBHO# mkonsl O.C.I'abpuensua, U.I.OctpoymoBa.

[Tporpamma paccuntana Ha 68 yacoB, 3aHATHS NPOBOAATCS 1 pa3 B HEAEIIO, IPOIOKUTEIBHOCTh KaXK10T0 3aHATHUS - 2 4.

JomonHuTtensbHass  o0IIepa3BUBAIOIIas MporpaMMma eCTECTBEHHOHAYYHOW HampaBlIeHHOCTH «BBegeHHe B IKCIEPHMEHTAIbHYIO
XHMHUIO. 7 KJIAcC» ¢ HCHOJb30BaHHEeM 000pynoBaHusi neHTpa «Touka pocra» (Iajsee mnporpamMma) cOCTaBi€Ha B COOTBETCTBHU  C
NEUCTBYIONIMM 3aKkoHOAaTenbCcTBOM Poccuiickoit denepanuu B obmactu o0pa3oBaHHMs HA OCHOBAHWHM HOPMATHBHO -TIPABOBBIX TOKYMEHTOB:

denepanpHOro 3akoHa P® o1 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumny;,

@enepanbHblii 3akoH 0T 24.07.1998 Ne 124-®3 «O06 OCHOBHBIX rapaHTUsAX HpaB peOEHka B PDy;

Pacnopspxenue [1paButenbctBa Poccuiickoit @enepanuu ot 29 mast 2015 1. Ne 996-p «Crparerus pazButus Boctiutanusi B Poccuiickoit
®enepanuu Ha nepuon 10 2025 rogay;

[Ipuka3 MunucrepcTBa Tpyna u comnuanbHou 3ammthl Poccuiickoit @emepannu ot 05.05.2018 roga Ne 298n «OO6 yTBepkIeHUH
npodeccuoHaigbHoro crangapta «llemaror qomoMHUTENHLHOrO 00pa30BaHUs AETEH U B3POCIBIX);

[Tpukaza MunucrepcrBa npocseuienust Poccuiickoit @enepanuu ot 09.11.2018 Ne 196 «O6 yrBepxkaenuu [lopsaka opranuszanuu
U OCYIIECTBJIEHUS 00pa30BaTENIbHON JEATEIbHOCTH MO TOMOIHUTEIbHBIM 00111€00pa30BaTeIbHbIM IPOrPaMMaM»;

[TocranoBnenus ['maBHoro rocynapcrseHoro canutapHoro spaya P® 04.07.2014 Ne 41 «O0 ytBepxkaenun CaulluH 2.4.4.3172-14
«CaHUTaPHO-3HIEMUOJIOTHUECKUX TPEOOBAHUH K yCTPOUCTBY, COACPKAHUIO M OPraHU3AINU PeKUMa PabOThl 00pa30BaTEIbHBIX OPraHU3aINN
JIOTIOJIHUTENIBHOTO 00Pa30BaHMs ETe»;

AKTYaJIbHOCTH MPOrpaMMbl 00YCTIOBJICHA TEM, YTO COBPEMEHHAsI XUMUYECKasi HAyKa BBINJIA HA KAYECTBEHHO HOBBIM YpoBeHb. B
CBSI3M C BO3PACTAIOIIMM HHTEPECOM K BBICOKMM TEXHOJIOTUSIM Ba)KHO MOBBIIIATH KOMIIETEHIIUU IKOJIBHUKOB B 00JIACTH €CTECTBEHHBIX HaYK.

B cucremMe ecTecTBEeHHOHAay4yHOro OOpa3OBaHUS XHMHS 3aHMMAET Ba)XXHOE MECTO, OMpeesieMoe POJbI0 XUMUYECKOW HAayKu B
MMO3HAHUH 3aKOHOB MIPHPOJIbI, B MATEPHAILHON KU3HHU OOIIECTBA, B PEIICHUH TJI00AIBHBIX MTPOOJIEM YelIOBEYECTBA, B (POPMUPOBAHUN HAYIHOU
KapTHUHBI MHpA.

JlanHast mporpaMMa OXBaThIBA€T TEOPETHUYECKHUE OCHOBBI XMMHUH U MPAKTUYECKOE HA3HAUYEHNE XMMUYECKHUX BEIIECTB B MOBCEHEBHOU
KU3HH TIO3BOJIIET PACIIUPUTH 3HAHHUS OOYYAIOUIMXCA O XUMHUYECKHX OIBITaX, CIOCOOCTBYET OBJAJACHHIO METOAMKAMH TMPOBEICHUS
JKCIIEPUMEHTOB.

I[IpakTHyeckasi HANPaBJEHHOCTh M3y4aeMOr0 Marepuaja JeNacT NaHHBIA KypC OYEHb aKTyaJIbHBIM.

B xone BhIMoONHEHUs TaOOPATOPHBIX W MpakTHUEeCKHX paboT y oOydaromuxcs GOpMHUPYETCs yMEHUE MpPaBHIBHO, aKKypaTHO H
OepexHO paboTaTh C XMMHYECKHMHU PEaKTUBAMU U JIa0OpaTOPHON MOCYI0W. DTO BaKHOE MPAKTHUECKOE yMEHHE HEOO0XOAUMO JTHOOMY
4enoBeKy. BrimonHeHne abopaTopHBIX pabOT pa3BUBaeT yMEHHsI HAOJIOAaTh U OOBSCHSATH XUMUYECKHE SBJICHUS, aHATU3UPOBATh U JIeNaTh
BBIBOZIBI O MPOBEACHHBIX OMBITAX M DKCIIEPHUMEHTAX.



OTtian4uTeIbHbIE 0CO0EHHOCTH NPOrPaMMBbI

OTimunTenpHas 0COOEHHOCTh MPOrpaMMBbl OT YK€ CYIIECTBYIOLIMX B TOM, YTO B HEH ynesnsercst 00/blIoe BHUMAaHUE TPAKTHUECKON
NESITETPHOCTH 00Yy4aroIuXCsl.

[IporpaMmMa Jaer BO3MOXHOCTb B JOCTYMHOM (popMe IO3HAKOMHUTBHCS € XMMHYECKHUMH BEIECTBAMHU OKPYKAIOIIMMH Y4aLIUXCH,
pUOOPECTH OMBIT pabOThI B XUMUYECKOH J1TaOOpaTOPHH, OKYHYTbCS B MUP XHMHUH BEIECTB U MAaTEPUAJIOB, XUMHUECKUX OIBITOB, HAYyYUTHCS
BBIICIISTH MPOOJIEMY U HAXOAUTh IYTH PELIEHUS Yepe3 SKCIePUMEHT.

HoBu3Ha naHHOM HporpaMMbl COCTOUT B JMYHOCTHO-OPUEHTHPOBAHHOM O0O0ydeHMH. [[ns Kaxaoro oOydaromierocs co3garoTcs
yCIOBUSI HEOOXOAMMBIE [JJIs1 PacCKpbhITUS U pEaM3allud €ro CHOCOOHOCTEH C MCHOJb30BAaHUEM pA3JIMYHBIX METONOB OOydeHUs U
COBPEMEHHBIX MENAarOrMYecKuX TEXHOJOTMU: METOJA MPOEKTOB, MCCIEAOBATENbCKUE METONbI, HH(POPMALMOHHBIE TEXHOJIOTMH OOYYCHHUS.
Hcnonbs3zoBanue odbopyaoBanus nentpa «Touka pocta». 9To co3maer 0a3y A CaMOCTOSITENBHOIO YCIEIIHOIO YCBOEHHS HOBBIX 3HAHMM,
IpU KOTOPBIX KaXJbli 00ydaroluiicss mpuiaraeT COOCTBEHHbIE TBOPUECKNE YCUIINSA U MHTEIJIEKTYalbHbIE CIOCOOHOCTH.

Ilenarormyeckasi meaecoo0pa3HOCTb IPOrpaMMbl  3aKjJO4aeTcs B TOM, OHa OTBEYaeT MOTPeOHOCTAM ofliecTBa U
0o0pa3oBaTeIbHBIM CTaHIApPTaM oO0IIero oOpa3oBaHUS B (POPMUPOBAHUU KOMIIETEHTHOW TBOPYECKOM JIMUHOCTH.

[IporpamMMa BKIIIOYAaeT TEOPETHUECKYIO U IMPAKTUYECKYIO IOJIrOTOBKY K HM3YYEHHUIO BELIECTB, C KOTOPHIMU CTAJIKUBAEMCS KaXKIbIil
JIeHb, COCTOSIIYI0 B OCBOGHMM IPAaBWJI TEXHUKU O€30MAaCHOCTH M INEPBOM MOMOLIM, NMpaBUil pabOThl C BeLleCTBAaMHU. 3HAYUTENbHAs POJIb B
[IporpamMme 0TBOAUTCS XUMHUYECKOMY 3KCIIepUMeHTY. biaronaps atomy oOyuwaroiyecs TpruoOpeTaloT MOTHBALMI0 U MHTEpEC JaJbHEHIIEero
U3y4EHUs IpeaMeTa.

[IporpaMMa HOCHUT cOalaHCHUPOBAHHBIA XapaKTep M HANpaBieHa Ha pPa3BUTHE MHPOPMALMOHHON KyJIbTYphl 00yUYarOIIUXCH.

ConepxaHue MporpaMMbl OIpenensieTcss ¢ Y4ETOM BO3PACTHBIX OCOOEHHOCTEH O0ydaroIuXcs, MUPOKUMU BO3MOXKHOCTSIMHU
COI[MAaJIM3aIMH B Ipoliecce OOICHMUS.

OcHOBHBIE LIeJIH IPOTPAMMBI:

* IOJATOTOBUTH yYaIMXCS K U3YUEHUIO CEPhE3HOr0 YueOHOr o MpeAMeTa;
* pPa3rpy3uTh, HACKOJIBKO 3TO BO3MOXKHO, KypC XUMUU OCHOBHOM HIKOJIBI;
* chopMupOBaTh YCTOMUMBBIN ITO3HABATENIbHBINA HHTEPEC K XUMUM;

* 0TpaboTaTh T€ MPEAMETHbIE 3HAHUS, YMEHHUS M HAaBBIKH (B [IEPBYIO O4Yepe/ib I IPOBEACHUS SKCIIEPUMEHTA, a TAKXKe JIs PelleHUs pacyETHBIX
3aJ1a4 110 XMMHH), Ha KOTOPbIE HE XBAaTaeT BPEMEHH NpU U3y4YE€HUHU XUMHUHU B 8 1 9 Kiaccax;

* II0Ka3aTh SPKHE, 3aHNMATEIIbHBIE, SMOLMOHAIBHO HACBHILICHHBIE 3MIM30/1bl CTAHOBJICHHS U PA3BUTHS XMMHUH, KOTOPBIEC YYUTEIb TIOYTH HE MOKET
ce0e I03BOJIUTh B BEYHOM IIEUTHOTE yueOHOIO BPEMEHU;

* UHTErpUPOBATh 3HAHMS 110 IPEAMETAM €CTECTBEHHOI O LINKJIAa OCHOBHOM IIKOJIbI HA OCHOBE Y4EOHOM TUCHUIUINHBL « XUMUSD).

Jlns nocTiKeHust 3TUX 1ieiel aBTopaM MPUILIOCh OPUEHTUPOBATHCS HA TO, YTO KypC MPOIEAEBTUKH HE MPeayCcMOTpeH (enepanbHbIM 0a30BbIM
yueOHbIM. [InaHOM M u3ydeHHe ero B LIKOJIE — MCKJIIOYUTEIbHO MHUIMATHBA PyKoBOJACTBA. [103TOMYy y4eHMKH, KOTOpbIE MPHUCTYHAIOT K
00s13aTeTbHOMY M3YYEHHUIO XUMUU B 8 Kilacce, OKaXXyTCsl B HEPAaBHBIX YCIOBHUAX: OJHU BOOOIIE HE N3YYalH MPOIEACBTUKY, IPyTHE U3ydaan e
u3 pacuéra 1 yaca B Hezemo. Takoe MOJI0kKeHN e HEKOPPEKTHO B CBETE 3aKOHA 0 3amuTe pedéHka. CiienoBaTesbHO, IPH KOHCTPYUPOBAHUH Kypca



BKJIIOYAaTb B HEIr0 CHUCTCMHBLIC 3HAHUA OCHOBHOI'O KypCa XUMHHU, IPECAYCMOTPCHHOI'O CTAaHAAPTOM XHUMHUUYCCKOI'O O6p330BaHI/I${ JIJISE OCHOBHOM
IKOJIBI, HCJIb34.

OcHoBHBIEe 3anaun Kypca: PabGouas mporpamma kypca «BBejgeHHe B IKCHEPUMEHTAJbHYI0 XMMHIO. 7 KJacc» ¢ HMCHOJb30BAHUEM
o0opynoBanus nenra «Touka pocra» pazpaboTaHa sl y4aluxcsl 7-X KJIacCOB.

[lenp yueOHOro Kypca 3aKkirodaeTcss B (GOPMHUPOBAHUU Yy OOYYArOIIMXCS HEIOCTHOrO MPEACTABICHUS O MUPE M POJIM XMMHUU B CO3aHUU
COBPEMEHHON €CTeCTBEHHOHAYYHOM KapTUHbI MHpa, B YMEHUU OOBSICHATH OOBEKTHI M MPOILECCHl OKpYXarollel IeiCTBUTENbHOCTH,
UCIOJB3Ys AJIsl 3TOr0 XMMHUYECKHE 3HAHUS, BUJCTh U MOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUUMOCTh XUMHUYECKOI'0 3HAHUS JUISI KaXKJIOT O
4eI0BeKa.

JIaHHBIN KypC CTaBUT CBOEH LEBI0 PELICHHUE CIECAYIOIIMX OCHOBHBIX 3a/1a4:

- NOATOTOBHUTH yJyalluXcs K BOCIPUATUIO HOBOT'O NPEeIMeTa, COKPATHTh U 00JIErYuTh afanTalMoOHHbII epuoa B 8 kiacce;

- IPOOYIMTH UHTEPEC K U3YUYECHUIO XMWY,

- 00y4HTB IIPOCTEHIINUM IKCIEPUMEHTAIbHBIM HABBIKAM;

- c(hopMHMPOBATH IIPE/ICTABIICHUE O XUMUU KaK 00 HHTErpUPYIOLIEH HAyKe;

- chopMHupoBaTh yMEHHE 0€30MacHON paboThl C BEIIECTBAMH, BBIMOJHATh HECIOXKHBIE XMMHUUYECKHUE OIBITHI, COOIOAATh MpPaBUJIa TEXHUKU
0e30MacHOCTH;

- BOCIIHUTBIBATH 3JIEMEHTBI 3KOJIOTUYECKON KYJIbTYpbI;

- Pa3BUBATh JIOTUKY XMMHUYECKOT'O MBIILIIEHHUS;

- (hopMHMpOBATH Yy yUaIINXCSl YMEHUE IIPUMEHSATH MOJyYEHHbIE 3HaHUA K PEIICHUIO IPAaKTUUECKUX 3a/1ay;

- pemiaTh 3aJjaud Ha BBIYMCIICHHE MAacCOBOM JOJM 3JEMEHTa B BEIECTBE, MAacCOBOW [OJIM PAaCTBOPEHHOIO BEIIECTBA, Ha CMEIIMBAaHUE,
pa30baBieHNE U KOHIICHTPUPOBAHUE PACTBOPOB.

Hcxons u3 3amau oOy4yeHus, crnenuduka Kypca B TOM, YTO OH C OJHOM CTOPOHBI JOJDKEH CIOCOOCTBOBaTH ()OPMHUPOBAHHUIO XUMHUYECKOU
KYJIBTYpPbI, C APYTOil CTOPOHBI — 3aJOKUTh (YHAAMEHT JAJs JajbHEHIIero M3yuyeHus XUMHs B cUCTeMHOM Kypce 8-11 kmaccoB, C yderom
BO3PACTHBIX MCUXOJIOTHUYECKUX OCOOCHHOCTEH ydyaluxcs Kypc HAChIIEH JeUCTBUAMHU, pabOTOI C pa3NMYHBIMM O0bEKTaMH, IpeaMeTaMHu: OH
CTPOUTCSI HA OCHOBE MPOCTEHIINX IKCIIEPUMEHTOB U HAOJIOACHUI.

JlanHas nucnuIuIMHA, Hapsaay ¢ Ouoiioruel, s3kojoruei, U3nuKon u T.11., BXOAUT B 00pa3oBaTeIbHy0 001acTh « EcTecTtBo3HaHME».

[TporpaMMa nocTpoeHa ¢ yueToM MEKIPEAMETHBIX CBA3eH ¢ KypcoM (PU3UKHU Kiacca, OMOJI0rMH, SKOIOTUH, MATEMAaTUKH.

[To okoHUaHMIO U3yUEHHUS Kypca 00yUYarOIMUKUCS JOHDKEH MPUMEHSATD MOMy4YEHHbIC 3HAHUS U YMEHUS JJ1s1 0€30MacHOr0 UCIOJIb30BAaHUS BEIIECTB
U MaTepuaioB B OBITY, CEJILCKOM XO3SIMCTBE M Ha MPOM3BOJCTBE, PEHICHUS MPAKTUYECKUX 33/1a4 B MOBCEIHEBHOM >KH3HU, MPEAYIPEKICHUS
SIBJICHUH, HAHOCSIIIIMX BPEJ] 3/10POBbIO YEIOBEKA U OKpYKaroLIel cperie.



COJEPXAHUE NPOI'PAMMBI

Kypc cocTrout u3 yersipéx yacrei — Tem.

[TepBas Tema Kypca «XMMHSI B LIEHTPe €CTeCTBO3HAHUS» - M03BOJISIET aKTyaJHM3UPOBATh XUMUYECKHE 3HAHUS YYAIUXCsl, MOJTydEHHbIE Ha
ypoKax NpUpoa0oBeeHUs, O1oaoruy, reorpaduu, GU3NKKU U APYTUX HAyK O mpupoze. Takoi moaxo Ho3BOJISET YMEHBIIUTD IICHXOJIOTHYECKYIO
Harpy3Ky Ha yJalluxcsi, CBI3aHHYIO C ITOSBJIEHHEM «HOBOTO» MPEIMeTa, CMEHUTh TPEBOKHbBIE 0)KMJIaHUS HA TIOJIOKUTEIbHBIE SMOIIMH «BCTPEUH
CO CTapbIMM 3HAKOMBIMU». [lapaiienbHO NPOBOIUTCS MBICIL 00 MHTErPUPYIOLIEH PO XMMHUU B CUCTEME €CTECTBEHHBIX HAyK, 3HAUUMOCTU
9TOro IMpeaMeTa Uil YCHEIIHOTO OCBOEHHS CMEXKHBIX NpEeIMETOB. B KOHEYHOM cuere, Takas MEXIIpeIMETHas MHTEerpauus crnocoOCTBYET
(OpMHPOBAHUIO €TUHON €CTECTBEHHO — HAYYHOM KapTHHBI MUpPa YK€ Ha HA4aJbHOM dTare 00y4eHHs XMMUU.

B cootBercTBHM € TpeOOBaHUSMHU T'OCYAapCTBEHHOrO0 OOpPa30BAaTEIbHOIO CTaHAApTa B Kypce NOTUYEPKHUBAETCS, YTO XHMHUS — HayKa

sKcrepuMeHTanbHas. [loaTtoMy B 7 Kiacce paccMaTpUBAIOTCS MOHSTHSA, KAK «OKCIEPUMEHT», «HAOIIOJEHHUE», «U3MEPEHHE», «OIHCAHUEY,

«MOJZIEJIUPOBAHUEY, KTUIIOTE3a», «BBIBOIY.

JUis oTpabOTKM NPAaKTUYECKUX YMEHMH M HaBBIKOB IPEIJIAraloTCs HECIOXHbIE M ICUXOJIOTMYECKH JOCTYIHBIE ISl CEMUKJACCHUKOB
71a00paTOpHbIE U MPaKTHYECKHE pabOoThl, 3HAKOMbIE UM 10 HaYaJbHOMY KYpCY €CTECTBO3HAHHUS U IO JPYI'MM E€CTECTBEHHBIM JIMCLUIUIMHAM:
3HaKOMCTBO C HECJIOKHBIM JIAOOpPaTOPHBIM 000py10BaHUEM (YCTPOWCTBO (PM3UYECKOro IITATHBA, HArpeBaTEeIbHBIX NPUOOPOB, 311€MEHTAPHON
XMUMHYECKOH MOCYbl, KOTOPYIO OHM IIPUMEHSUIM Ha 0oJiee paHHUX ATarax o0y4yeHHs ), IPOBEACHHUE TPOCTEHIINX onepaluii 0OpaleHus ¢ TAKUM
000pyZOBaHMEM U XUMUYECKHMH BEIlECTBAMU ( IIPAaBUJIa HArpeBaHUsl, COOJI0ICHNE HECIOKHBIX MPABHJI TEXHUK U O€30M1aCHOCTH, (PUKCHpPOBaHHE
pe3yabTaTOB HAOMIOACHUSA, UX aHAIU3 U T.J.). DTOH LeIH CIOoCOOCTBYET MPEAYyCMOTPEHHBINH B Kypce TOMAIIHUNA XUMHUYECKUH 3KCIIEPUMEHT,
KOTOPBI MOJHOCTHIO COOTBETCTBYET TPEOOBaHHMSIM TEXHHKH OE30MACHOCTH IPU €ro BBITOJHEHHHM M O0ECIeyMBaeT yIIeAIINE M3 NMPAKTHKH
00y4yeHUsI XUMHUH dKCIIepUMEHTaIbHbIe pabO0Thl IPOAOKUTEIBHOTO 110 BpeMeHH xapakrepa («BripamuBanue KkpucTaiioBy, «Habmonenue 3a
KOppO3Heil METaJIOBY).

Bropas Tema « MaremaTuka B XUHMHID> [103BOJISIET OTPAa0OTaTh pacu€THBIE YMEHUS U HaBBIKU, CTOJIb HEOOXOJUMBIE NTPU PELIEHUH XUMHUECKUX
3aja4, Ul KOTOPbIX KaTacTpO(PUUECKH HE XBATae€T BPEMEHU B OCHOBHOM IIKOJIE, B IIEPBYIO OUEPENb 3a/1a4 HAa YacTh OT LEJI0ro (MaccoBas J0Jis
JJIEeMEHTa B CJIOKHOM BeEIIeCTBE, MaccoBasi M OOBEMHAs J0JIM KOMIIOHEHTOB B CMECH, B TOM uucie M jaonu npumeceil). Kak BunaHo,
oTpabaTbIBaeTCsi HE CTOJIBKO XUMHUS, CKOIBKO MaTeMaTHKa.

Tperbs Tema «SIBJIeHUsI, NPOUCXOASIIME C BelleCTBAMM» AKTyaJIM3UPYET CBEIEHUS y4JalIUuXCs IO JPYrUM IpeaMeTraM O (U3NYECKUX U
XMUMMUYECKUX SBJIEHUAX, FTOTOBUT UX K U3YUYEHUIO XMMHUECKOI'0 IIpoLecca Ha OoJiee cTapieil CTyleHU 00yUueHHUs.

YersépTast Tema «Pacckasbl 0 XMMHM» [IPU3BaHa II0KA3aTh SIPKHE, 3aHUMATEIIbHBIE, YMOLMOHAILHO HACBILICHHBIE SIIU30/bl CTAHOBJICHUS U
pa3BuTUa XUMHUU. OHa COOEPKUT 3aHMMATENIbHbIE M MHTEPECHbIE ITIOJbl O BEIUMKUX XUMHKaX, 00 OTAEIbHBIX XMMHUYECKHX BELIECTBAX U
HEKOTOPBIX XMMHYECKUX MPOLIECCaX.

N3yuyeHue npenjaraeMoro Kypca rnpeaycMaTpuBaeT M 0ojee IIMPOKOE HCIOIb30BaHUE aKTUBHBIX ()OPM M METOZ0B OOYYEHUS: MOBBILICHUE
yJIeJIbHOI0 BECa CaMOCTOSITENIbHOW paboThl B 00yuyeHUH (HarpuMep, IpyU MPOBEIESHUN TOMAIIHEI0 XUMUYECKOI0 SKCIIEpUMEHTa), B TOM YUCIIe
IIPU MOJITOTOBKE COOOIIEHNH Ha yUEeHHYEeCKHEe KOH(EpPEHIINH, 3aIIUThl IPOEKTOB, 00CYXKACHHE Pe3yIbTaTOB JOMAIIHEr0 SKCIIEPUMEHTA, BHIOOD
00BEKTa JIJIs MOATOTOBKHM COOOIIEHUS UM MPOEKTA U JP.



[Ipennaraemplii Kypc IpenycMaTpUBaeT IIMPOKOE PAa3BUTHE TAKUX JIOTHUECKHX OINEpalMii MBIIUICHUs, KaK aHadu3 M CHHTE3,
CpaBHEHHUE Ha OCHOBE aHaJIM3a U CHHTE3a, 0000IIeHNe, BBIIBIXKCHH € U TIOATBEPKACHUE MIIM ONTPOBEPKEHUE TUIIOTE3 H T.I.

TEMATHYECKOE IINTAHUPOBAHUE

1. XuMus B lIEeHTPe ecTecTBO3HAHM (22 yaca)
XuMHs Kak 4acTh ecTecTBO3HaHus. [Ipeamer xummm.
MeTozb! U3ydeHHs eCTECTBO3HAHMSL.
[Tpaktuueckass pabora Ne 1 «3HaKOMCTBO C JlabopaTOpHBIM OoOOpyaoBaHueM. [IpaBuia TeXHUKH OE30MAaCHOCTH MPHU pabOTe B XUMHUYECKOM
KaOuHETe».
[TpakTueckas padota Ne 2 «HaOmronenue 3a ropsiiei ceedeil. YcrpoiictBo cnupToBku. I1paBuna paboTsl ¢ HarpeBaTeIbHBIMU TPUOOPAMUY).
MopaenupoBanue
XuMHYECKasi CUMBOJIMKA
Xumus n ¢u3nka. YHUBEpPCAIbHBIN XapaKkTep MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOW TeopuHu. XuUMHs U (u3uka. ArperaTHble COCTOSHUS
BELIECTBA.
Xumus u reorpadus.
XuMust 1 OUOJIOTHS.
KauecTBeHHbBIE peaKklIUy B XUMHH.

2. Maremaruka B xumuu (20 yacoB)

OTHOCHTEIbHBIC ATOMHAS M MOJIEKYJISIPHAsT MACCHI.

MaccoBast 7011 XUMHYECKOr 0 DJIEMEHTA B CJIOKHOM BEIIECTBE.

YucThie BEMeCTBa U CMECH.

OO0beMHAas 1011 KOMIIOHEHTA Fa30BOM CMECH.

MaccoBas 10151 BEIIeCcTBa B pacTBOPE.

[Tpaktuueckast pabora Ne3 «[IpuroroBisieHrue pacTBOpa ¢ 3a1aHHONW MacCOBOM J0JIEH pacTBOPEHHOTO BEIIECTBAY.
MaccoBast 10Ji1 IPUMECEH.

3. SIBnenusi, npoucxoasimue ¢ Bemecrsamu (18 yacos)
Pa3nenenue cmecei.

DwIbTpOBaHUE.

AncopOrusi.

JuCcTUIISI M.



[TpakTnueckas padota Ne 4 «Pasnenenune cmeceit» XUMHYECKUE PEAKIIUH.
[TpakTuueckas pabota No5S «OuncTka MOBapeHHOU CONY.

XUMHUYECKHE PEAKIIHH.

[Tpu3Haky XUMUYECKUX pPEAKIUN.

[TpakTueckas padota Ne 6 «Kopposust MeTanyioBy

4, Paccka3sbl no xumuu (8 yacoB)
Beigaromuecst pycckue y4eHble-XUMHUKU
Moe mo6uMOe XMMUYECKOE BEIIECTBO

OcHOBHBIE H3y4YaeMble BONIPOCHI:

XuMHs Kak 4acTb ecrecTBO3HaHus. [Ipeamer xumun. MeToabl u3ydenus ecrectBo3HaHusa. MogenupoBanrue. XUMHYECKasi CHMBOJIMKA. XUMUS
U ¢u3rKa. YHUBEPCAIBHBIN XapakTep MOJ0KEHUH MOJIEKYIIPHO-KHHETHUECKON Teopuu. XuMus U (pusuka. ArperaTHble COCTOSIHUS BEIeCTBA.
Xumus u reorpadus. Xumus u 6uonorusi. KauectBennsie peakuuu B XuMuu. OTHOCUTENbHBIC aTOMHAs K MOJIEKYJIsIpHast Macchl. MaccoBast 107151
XMMHMYECKOT0 3JIEMEHTa B CIIOKHOM BemiecTBe. Uncthie BemectBa U cmecu. OObeMHas J0Js1 KOMIIOHEHTa Ta30oBod cMmecH. MaccoBas 10
BelllecTBa B pactBope. MaccoBas noiisi mpumeceil. Paznenenue cmeceit. @unbtpoBanue. Axgcopouus. Juctunmsus. XUMUYECKUE PEaKIIUH.
[Ipu3HaKy XUMHUYECKUX pEAKIIMIA.

IIpakTnuyeckue padoThbI:

Ilpakmuueckasn paboma Ne 1 «3HaKOMCTBO ¢ mabopaTopHBIM 0OOpyaoBaHueM. [IpaBuia TeXHUKH O€30MaCHOCTH MPH paboTe B XUMHUECKOM
kabuHeTe (1abopaTopun ).

Ilpakmuueckasa paooma Ne 2 «HabmoneHne 3a ropsiiei cBeueid. Y CTpOCTBO CIIUPTOBKH.

[TpaBuna paGoTHI ¢ HarpeBaTEIBHBIMU ITPUOOPAMID.

Ilpakmuueckaa padboma Ne3 «IIpuroropiieHue pacTBOpa C 3aaHHON MacCcOBOM J10JIel paCTBOPEHHOI'O BEILIECTBA.

Ilpakmuueckasn padomur Ne4 «BpipaliuBanyie KpUCTAIIOB COJIN.

Ilpakmuueckasn padoma Ne§ «OuucTka MOBapeHHOMN COIIN.

Ilpakmuueckan paooma Ne6 «Koppo3usi METATIIOBY.

[Tporpamma mpemycMaTprBaeT KakK YCTHBIC TaK M IMHCbMEHHBIC (POPMBI KOHTPOJS 3HAHWU, a TaK JKE MPAKTUIECKUE PaOOTHI M JOMAITHHE
IKCIIEPUMEHTHI, TAKUE KaK:

[Tpoa0KUTEIBHOCTh TOPEHUS CBEYH B 3aBHCUMOCTH OT 00beMa BO31yXa.

HMuddysus noHOB mepMaHraHara kKanus B Boje. M3ydenue ckopoctu Aud py3uu a3po30Jiei.

Huddysus caxapa B Bojge. AncopOnusi akKTHBUPOBAHHBIM yriieM rmapoB «Koka-KoJbiy.



KAJIEHIAPHO — TEMATUYECKOE IINTAHUPOBAHHUE

U CTPEMATCS K KOOPJAWHAIIUU
Pa3IMYHBIX TO3UIUN B
COTPYJHUYECTBE

Ne Tema 3anaTHsA OcHoBHOe XapaKTepucTHKA Ilinanupyemsie pedyabrarbl | Koauvecrs Hara HNcnoab3oBanue
n/n colepKaHue OCHOBHBIX BU/IOB vy 0 4acoB o0opynoBaHus
TeMbl, TEPMHHbI AeSITeJJbHOCTH. «Toukm pocta»
U NOHATHS OcBoenue
npeaMeTHbIX
3HAHUI
1. HNHcrpykTak mo | XuMHS Kak CamocrosTenbHas PeryasiTUBHBIC: CTaBAT 2 Peaxmuevt u
Tb. 4acTb paboTa: ¢ yueOHBIE 3a]]a4i Ha OCHOBE 0b6opydoeaHus
XUMHSI KaK 4YacTh | €CTECTBO3HAHUA. | PUCYHKaMu U COOTHECEHHUS TOr'0, UTO YK€
ecrectBo3HaHud. | [Ipeamer TEKCTOM y4eOHHKa, M3BECTHO U YCBOEHO
[Ipenmer XUMHH. B TETPAJIU C y4aluMcs, U TOT0, YTO ellé
XUMUU dusnueckue ME€YaTHON OCHOBOM HEU3BECTHO
TEna u i paboueit Ilo3naBaTenbHbIE:
BEIIECTBA. TETPaIH. CaMOCTOSATEINIHO BBIIEISAIOT
1 GOPMYIHPYIOT
IIO3HABATEJIbHYIO LIEIIb
KoMmyHuKkaTHBHBIE:
bopMyIHPYIOT COOCTBEHHOE
MHEHUE U TIO3ULUI0, 3a1a0T
BOIIPOCHI, CTOSIT MOHSITHBIE
JUJISl TapTHEpa MOHATHS
2. MeTtonbl Mertonbl JlaboparopHas PeryasitTuBHble: 2 Peaxmuevr  u
U3Y4YCHHS U3YUYCHHS pabora OCyIIECTBIIAIOT MOMIATOBbIN 0bopyoosaHus
C€CTCCTBO3HAHU. CCTCCTBO3HAHUA KOHTPOJb 110 pE3yIbTaTy
Jlabopamopnas | .Habmonenue, ITo3naBarenbHbie: Brageror
paooma Nel. TUIIOTE3a, OOITMM TTPHEMOM pelICHUS
«MeTtonpl SKCIICPUMCHT, 3a7a4
HA3y4eHUs BBIBOJ, KoMmyHHKaTHBHBIE:
€CTECTBO3HAHUS CTpocHue Y4uTBHIBaIOT pa3Hble MHEHUS
» IJIaMCHH.




Ilpaxkmuueckasn JlabopaTopus u IIpakTrueckas PeryasituBHble: Peaxmueni u
paooma Nel. o0opynoBaHUeE. pabota OCyIIECTBIISIOT MOLIATOBEIH obopyoosanus
«3HAKOMCTBO C [IpaBuna KOHTPOJIb TIO Pe3yIbTaTy
nabopaTopHBIM TEXHUKHU ITo3naBaTenabHble: BraaeoT
o0opyaoBaHUEM 0€30MacHOCTH. OGIIMM IIPUEMOM PELICHHUS

IIpaBuna 3amad
TCXHUKHU KoMmyHuKaTHBHBIE:
GesomacHOCTH Y4UTBIBAIOT pa3HbIE MHEHUS
npu  pabote B U CTpeMATCS K
XUMHYCCKOM KOOpAMHALMYU Pa3IMYHbIX
kabuHere » HO3PII.IPII>1 B

COTpPYIHUYECTBE

Ananus [IpaBuna [Ipaktuueckas PeryasitTuBHble: Peakmuevt  u
MIPAKTUYCCKOM TEXHUKHU pabota OcCyIIecTBIISIOT MOMIArOBbIN o0bopyodosanus
paboTHI. 0e30I1acHOCTH. KOHTPOJIb 10 PE3YIbTATy
NuctpykTax mo VYerpoiictBo 5 Ilo3naBaresbHbIE:
Th. pabora BrnazgeroT o0mum npueMom
Ilpakmuueckasn CIIUPTOBKH. peueHus 3aaa4
paboma Ne2. KomMyHuKaTUBHBIC:
«HaoOmronenue 3a YYUTHIBAaIOT pa3HbIe

ropsiueu MHEHUS U CTPEMSATCS K
CBEYOM. KOOpJAWHALMK pa3IMYHBIX
VYerpoiictBo u MO3UIINH B
pabota COTPYAHUYECTBE
CIIUPTOBKH».
Ananuz MonemupoBanue. | JlaboparopHas PeryasitruBHble: Peaxmuebi u
MIPAKTUIECKOM OcobeHHocTH pabora [11aHMpyIOT CBOM AEHCTBHUS C obopyoosanus
paboTHI. MOJIEJTUPOBAHUS B IIOCTABJICHHOM 3a/layel U
MopnenupoBaHu reorpadum, YCJIOBUSIMH €€ PEIICHUS,
e busuke, OILICHUBAIOT NPaBUILHOCTh

onoioruu. XuMu4
€ CKHe

MOJICIU: TTPEMET
H bl€, 3HAKOBEIE,
WJIA CUMBOJIBHEIE.

BBIIIOJIH€HUS 1 CTBUS
Ilo3naBaTeJbHbBIE:
CaMOCTOSTEILHO BHIACIISIOT
1 GOpMYyIUPYIOT
MO3HABATEJIbHYIO 1IEIb,




UCIOJIB3YIOT 001IIME TPUEMBI
peuieHus 3aaa4
KoMmyHuKaTHBHBIE:
JonyckaroT BO3MOKHOCTh
pa3IMYHBIX TOYEK 3PCHMUSI, B
TOM 4HCIIE HE
COBMAIAIOIINX C UX
cooctBerHou. U
OPUEHTUPYIOTCS Ha
MO3UITHIO ITapTHEpa B

o0LIeHun U
B3aUMO/ICH CTBU U
XUMHYECKHE U XUMHYECKUU JlomamHum PeryasituBHble: Peaxmuewvi u
3HAKU (HOPMYJIBI 3JIEMEHT, SKCIIEPUMEHT [TnanupyroT cBOU NIEHCTBUS C 0bopyoosaHus
XUMHYCCKHE CamMocrosaTenbHas MHOCTaBJICHHOH 3aauel 1
3HaKH, paboTa B TETpau ¢ YCJIOBUSIMH €€ PEIICHUS,
XUMHYECKHE II€YaTHOM OCHOBOIA. OIICHUBAIOT MPABUJILHOCTh
(hopMyJIBI BBIIIOJIH €HUS 1 CTBUS
BCIICCTB, Ilo3naBarTejIbHBIE:
HPOCThIC U CaMOCTOSTEIIEHO BRIACIISIOT
CIIOKHEBIC u q)opMyHI/Ipy}OT
BEIIECTBA. MO3HABATENBHYIO 11€]1b,

HCHOJB3YIOT O0IIHE TPUEMBI
pelieHus 3aa1a4
KommyHukaTuBHbIE:
JlommyckaroT BO3MOXHOCTb
pa3IMYHBIX TOYEK 3PEHUS, B
TOM UHCJIE HE
COBMAIAIOIINX C UX
cobctBennou. U
OPUEHTUPYIOTCS Ha
MO3ULMIO MTapTHEPA B
OOIIIeHUH 1

B3aMMOJICH CTBUU




Xumus u pusuka.| CrpoeHue JomamHuii PeryasituBHble: Peaxmuebi u
VYHuBepcalbHbI | BelIECTBa, SKCIIEPUMEHT Y4YuTHIBaIOT MPABUIIO B obopyodosanus
XapakTep MOJIEKYJIa, CamocrosTenbHas MJIAHUPOBAHUM U KOHTPOJIE
MOJIOKEHU I muddyzus, pabora crioco0a pereHus
MOJIEKYJIIPHO — OpOyHOBCKOE Ilo3naBaTe/ibHbBIE:
KUHETUYECKOU IBUKEHMUE, Hcnons3yroT nouck
TEOPHH. ATOMBI, MOHBI, HeoO0XoauMoM HHpopMauu
BEILlECTBA JUTSI BBITTOJTHEHUS y4eOHBIX
MOJIEKYJIIPHOTO 1 3aJJaHUN C UCITOJIB30BaHUEM
HEMOJIEKYJISIPHOT y4eOHOM IuTepaTyphl
0 CTPOEHUS. KoMmyHuKaTHBHBIE:
Y4UuTHIBAaIOT pa3Hble MHEHUS
U CTPEMATCS K
KOOPAMHALHMH Pa3InYHbIX
HO3UIUH B
COTpPYJIHUYECTBE
ArperaTtHbie Tpu arperatHbIx CamocrosiTenbHas PeryasituBnbie: BHocST Peaxmuebi u
COCTOSIHUS COCTOSIHUSA pabora HEOOXOIMMbIE obopyodosanus
BELIECTB BEIIECTB Ha JloMaIHHi KOPPEKTHUBHI B JIEHICTBUE
IIpUMEPE BOJEI, JKCIEPUMEHT IIOCJIC €T'0 3aBCPIICHUA Ha
ra3oo0pasHblie OCHOBE €r0 U y4eTa
BEILIECTBA, XapakTepa CAEeNaHHbIX
TBEPIBIE U OO 0K
JKUIKHE ITo3naBaTe/bHbIE:
BELIECTBA, CrposT peueBoe
amop(HbIe BBICKA3bIBAHNE B YCTHOHN U
BEIIICCTBA. NUCbMEHHOH (hopMme

KomMMyHuKaTUBHBIE:
KOHTPOJUPYIOT ACHCTBUS

napTHepa
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9. Xumus u Crpoenue JlaGopaTopHas PeryasituBHble: Peaxmueni u
reorpadus 3emin, pabora [InanupyroT cBOU JIeHCTBUS C obopyodosanus
MUHEpAJIbI, MOCTaBIICHHOH 3ajauei 1
TOPHBIE MTOPO/IHI, YCIIOBUSIMH €€ pEelIeHHUS,
HEOpPraHWYECKUE OIICHUBAIOT MPABUIHLHOCTH
U OpraHHYecKHe BBITIOJTHCHUSI JIEH CTBHS
ocaJO4yHEbIC Ilo3HaBaTebHbBIE:
IIOPOABI. CaMOCTOSATENHHO BBIAEISIOT
1 GOPMYIUPYIOT
MO3HABATEJIbHYIO 1€,
WCIOJIB3YIOT OOIITUE TIPUEMBbI
peuieHus 3aaa4y
KomMMyHuKaTUBHBIE:
JonyckaroT BO3MOKHOCTh
pa3IUYHBIX TOYEK 3PCHMUSI, B
TOM YHUCJIE HE COBITAIA0IINX
C UX
cobctBennou. U
OPUEHTUPYIOTCS Ha
MO3UIIHIO TTApTHEpa B
OOIIeHNHU 1
B3aUMOJICH CTBUM
10. Xumus u Pacturennhas JlaGopaTopHas PeryasituBHble: Peaxmuebi u
ouonorusi. u KUBOTHast| PaboTa, TOMaIIHUH Ocy1ecTBIIAIOT MOIIArOBBIN obopyoosanus
JlaboparopHast KJIETKH, SKCECPUMEHT KOHTPOJIb 110 PE3YJIbTATY
padora Ne2 | xumuyeckui
«Omnpenenenue COCTaB BEIIECTB ITo3HaBaTe/IbHBIE:
coaep KaHus KJIETKH, Bnanerot obmum
pa3IMuHbIX ¢doTocunTe3, MIPUEMOM pelIeHus 3a1a4
BEIECTB B | XxJopodui, 2KoMMyHUKATHBHBIE:
pacTUTeNnbHBIX U | KUPBL, YTJICBOAEL, Y24uTHIBaIOT pa3HbIC
KHUBOTHBIX Oek, MHEHUS B C2TPEMSITCS K
KIETKAXO. BUTaMUHBI, KOOpJWHAIINH Pa3IMIHBIX

a(upHBIC Maca.

OO3ULIUU B
COTPYAHUYECTBE

11




11. KauectBeHHbIE PacnoznaBanue JlaGopaTopHas PeryasituBHble: Peaxmuebi u
peaxuuu B | BEIIECTB C pabota JlomanrHuii Y4UTBIBAIOT IPABUIIO B 060opyoosanus
XUMUU IIOMOIIBIO SKCIIEPUMEHT IIJJAHUPOBAHUM U KOHTPOJIE
KaueCTBEHHBIX crioco0a permeHus
peakui, ITo3naBarTeibHBIE:
AHAJIMTUYECKUI Hcnonb3yroT nouck
CUTHAI, HE00XOUMON
pacro3HaBaHue nHbOpMAITUH TS
KHCII0pO/Ia, BBITIOJTHEHUS YICOHBIX
YTIIEKHCIIOTO 3a/IaHUI C UCIIOJIB30BAaHUEM
rasa, Kpaxmasnia. y4eOHOH JIMTepaTyphl
KoMmyHuKaTHBHBIE:
Y4YUTBIBAIOT pa3Hble MHEHUS
U CTPEMATCS K KOOpAMHALUU
Pa3JIMYHBIX TO3UIUHI B
COTPYTHHYECTBE
12. OtHocutenbHble | OmnpeneneHue Pabora c PeryasituBHbie: BHOCAT Peaxmueni u
aTOMHast u OTHOCHUTEIHHOU MIePUOTUYECKON HE0OXOANMBIC o0bopyoosaHus
MOJIEKYJIsIpHAas aTOMHOW  MacChl| CHCTEMOM KOpPPEKTHUBHI B IEUCTBUE
MaccChl aJeMeHTa, pacyeT IIOCJIE €r0 3aBEPIICHUS Ha

OTHOCHTEIbHOU
MOJIEKYJIIPHOU
MAacCCBhL.

OCHOBE €ro U yuera
XapakTepa CIeNaHHbIX
OIINOOK
ITo3HaBaTeabHbIE:
CtposT peueBoe
BBICKA3bIBAHKE B YCTHOHM U
MUCBMEHHOH (opMme
KoMMmyHukaTuBHBIE:
KOHTPOJMPYIOT J1eH CTBHS

napTHepa
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13.

MaccosBast 1ois
XUMHUYECKOI'O
JJIeMeHTa B
CII0KHOM
BEIIECTBE

MaccoBas goins
JJIEMEHTa,
peleHus 3a1a4
Ha pacuér
MacCCOBOH JTOJIN
3JIEMEHTA B
BEIIECTBE.

TectupoBanue

CamMocrosaTenpHas
paboTa 1o peneHuo

3a1ad4.

PerynsitTuBHbIC:
[InanupyroT cCBOM ACHCTBUS C
MOCTaBJICHHOM 3a7aue
YCIIOBUSIMH €€ pEelIeHHUS,
OLICHUBAIOT PaBUIBLHOCTb
BBITIOJTHEHUS e CTBUSA
Ilo3naBaresbHbIE:
CaMOCTOSATENHHO BBIAEISIOT
U GOPMYIHPYIOT
MO3HABATENBHYIO 11€]1b,
UCIOJIB3YIOT O0IIME TPUEMBI
penieHus 3aaa4
KommyHukaTuBHbIE:
JlommyckaroT BO3MOXHOCTb
pa3IMYHBIX TOYEK 3PEHUS, B
TOM 4HCJIE HE
COBMAIAIOIINX C UX
cobctBennou. U
OPUEHTUPYIOTCS Ha
MO3UIMIO MTapTHEPA B
O0IIeHNU U

B3aUMOJIEH CTBUH

Peaxmueni
obopyoosanus

u

14.

Pemenne 3amau
Ha BBIYHCIICHUE
MacCOBOH JOJIN
JJIeMEHTa B
BEIIECTBE.

MaccoBas  nons

3JIEMEHTA,
pelieHus 3a1a4
Ha pacuér
MaCCOBOM JTOJIH
3JIEMCHTA B
BEILIECTBE.

CamocrosaTebHas
pabora Pemienue

3ada4d

PeryasituBHbIe:
[Inmanupyrot cBon
JEICTBUSA C
IIOCTABJICHHON
3a1a4el ¥ yCIOBUSAMU
ee peleHus,
OLICHUBAIOT
IIPaBUJIBHOCTD
BBIITOJIH CHUS
JencTBus
ITo3naBaTeabHbIC:
CaMOCTOATENHHO BBIAEISIIOT

1 GOpMYyIUPYIOT

Peaxmuebi
0bopyoosaHus

u

13




MO3HABATEJIbHYIO LIETIb,
HCHOJB3YIOT O0IIHE TPUEMbI
penieHus 3a1a4
KoMMmyHuKaTHBHBIE:
JonyckaroT BO3MOKHOCTb
pa3IMYHBIX TOYEK 3PCHMUSI, B
TOM YHCJIE HE COBIAIAFOIINX
¢ ux coocTBeHHOH. U
OPUEHTUPYIOTCS Ha
MO3ULIUIO TapTHEpa B

o0LIeHun U
B3aMMOJIeH CTBUU
15. Yucteie Yucteie JlabopaTopHas PeryasituBHble: Peaxmuebi u
BellleCTBA M | BellecTBa, pabota Y4uTHIBaIOT NPaBUIIO B obopyoosanus
cMecH reTeporeHHble CamocrosiTenpHas IJJAHUPOBAHUU U KOHTPOJIE
u pabora criocoba pemeHus
TOMOT €HHBIE JlomanHui Ilo3naBarenbHbIE:
CMECH, SKCIIEPHMEHT Hcnonb3yoT nouck
razoo0pasHsble, HeoO0XoauMoN HHpopMaun
KUAKUE U JUIS BBITIOJTHEHUSI y4eOHBIX
TBEPJIbIE CMECH. 3aJlaHui C UCTIOJIb30BaHUEM
yueOHOM JINTEpaTypbl
KomMmyHnkaTuBHbIe:
Y4YUTBHIBAIOT pa3HbIE MHEHHUS
U CTPEMSTCS K
KOOpAMHALIUU PA3INYHBIX
O3 B
COTPYAHHYECTBE
16. | OObémHas nonus Onpenenenne CamocrosTenpHas PeryasiTuBHbIC:
KOMITOHEHTA 00bEMHON nonu | paboTa [InanupyroT cBOU IEHCTBUSA C

ra3oBoil cMecHu

rasa B CMecH,
COCTaB
aTMoc]epHOro
BO31yXa,

Pewenue 3agau

IOCTABJICHHOM 3ajauyel U
YCJIOBUSIMH €€ PEIICHUS,
OLICHUBAIOT MPAaBUJIBHOCTh
BBITIOTHEHHS JICHCTBHS
Ilo3naBaTeJbHbIE:

14




pUMeEpbI
pelieHus 3aaad.

CaMOCTOSTENBHO BBIACISIOT
1 GOPMYIHPYIOT
IT03HABATEJIbHYIO LEIIb,
UCHOJIB3YIOT O0IIHE TPUEMbI
pelieHus 3aaa4
KoMmyHuKaTHBHBIE:
JlonmyckaroT BO3MOKHOCTh
pa3IMYHBIX TOYEK 3PEHUS, B
TOM YHCJIC HE COBMAJAIOIINX
C UX

cobctBeHHOU. U
OPUEHTUPYIOTCS Ha
MO3ULIUIO TapTHEpa B

OOIIeHUH 1
B3aMMOJIEN CTBUU
17. Maccoas nois Konnenrtpanus, CamocrosTenbHas PeryasitTuBHble:
BEILIECTBA B maccoBas  fonsi| pabota Pemienue [Inanupyrot ceon
pacTBope. BEIIIECTBA B| 3aaau JEeNCTBUSA C
Pemenne pacTBope, IOCTaBJIICHHOH
PacCuYCTHBIX pacTBOpUTEID, 3aa4Cu U yCIIOBUAMU
3a7ad. pacTBOpEHHOE €€ peticHus,
BELIECTBO, OLICHUBAIOT
IpUMEpbI MPaBUIBHOCTb
pacy€THBIX 3a4a4. BBIMOJIHEHUS
JNEeUCTBUS
Ilo3HaBarTe/bHbBIE:
CaMOCTOSTENBHO BBIEISIOT
1 GOpMYyIUPYIOT

ITO3HABATEIIbHYIO LEIIb,
UCHOJIB3YIOT O0IIHE IPUEMBI
peuieHus 3aaa4
KoMMmyHuKaTHBHBIE:
JlonyckaroT BO3MOKHOCTh
pa3IMYHbIX TOYEK 3PEHUS, B

15




TOM YHCJIE HE COBIAJAIONINX
C UX

coocTBeHHon. U
OPUEHTUPYIOTCS Ha
MTO3UIIUIO TIapTHEPA B

o01IeHNH U
B3aUMOJICH CTBUH
18. WNHcrpykTax mo [IpaBuna IIpakTnyeckas PeryasiTuBHble:
Th. TEXHUKHU pabota OcCyniecTBIAIOT MOIIArOBBIN
Ilpakmuueckasn 0e30IacHOCTH. KOHTPOJIb TIO PE3YJIbTATy
paboma Ne3. IIpurorosiienue Ilo3naBareanHble: Biageror
«[IpuroroBiienre | pacTBOpa C O0IIMM MTPUEMOM pELLIEHUS
pacTBOpa C 3aJaHHON 3a/1a4
3alaHHON MacCOBOM J10y1en KoMmyHuKkaTHBHBIE:
MacCCOBOH JIOJIEW | pacTBOPEHHOTO YUUTBIBAIOT pa3Hble MHEHUS
pacTBOPEHHOIO BEILIECTBA U CTPEMSITCS K
BCIICCTBA» KOOpJMHAIIUU PAZIAYHBIX
MO3UIUU B
COTPYITHUUYECTBE
19. Awanmms [Ipumecu, Pemenne 3amau PeryasituBnbie: BHocsT
MIPAKTUYECKON MaccoBas 40JIs HEOOXO1MbIE
paboTHI OCHOBHOTI'O KOPPEKTHUBHI B JIEHCTBUE
MaccoBas nomus KOMIIOHEHTa HWJIH II0ocJIe €ro 3aBEpILIEHUS Ha
npuMecein maccoBas J10Jis OCHOBE €TI0 U y4eTa

prUMecH,
pUMepbI

pacu €THBIX 3ajad.

XapakTepa CIelNaHHbIX
ook
Ilo3HaBare/bHBIE:
Crpost peueBoe
BBICKA3bIBAHUE B YCTHON U
UCBbMEHHOH (hopMe
KoMmyHHKaTHBHBIE:
KOHTPOJIUPYIOT JIENCTBUSA
napTHepa
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20.

Pemienue 3anaq n
YIIPa>KHEHUM 110
TeMe
«MaTteMaTHueck
ue pacu€Thl B

XAMHAM

Pemenune
pacyeTHbIX 3aj1a4
Pa3HBIX TUIIOB.

CaMmocTosaTenpHas
pabora
Pemrenue 3agau

PerynsitTuBHbIC:
[InanupyroT cCBOM ACHCTBUS C
MOCTaBJICHHOM 3a7aue
YCJIOBUSIMH €€ PEIICHUS,
OLICHUBAIOT PaBUIBLHOCTb
BBITIOJTHEHUS e CTBUSA
ITo3naBare/bHbIC:
CaMOCTOSTENBHO BBIACISIOT
U GOPMYIHPYIOT
MO3HABATENBHYIO 11€]1b,
UCIIOJIB3YIOT 0011IMeE TPUEMBI
peweHus 3a1a4
KoMmyHuKaTHBHBIE:
JonyckaroT BO3MOKHOCTh
Pa3JIMYHBIX TOYEK 3PEHUS, B
TOM YHCJIE HE COBMAAAOIINX
¢ ux cooctBeHHou. U
OpPUEHTUPYIOTCS Ha
MO3UIMIO MapTHEpA B
OOIIeHNH 1
B3aMMOJICCTBUU

21.

KonrtpoiasHoe
TEeCTHPOBaHHE
1o TemMe
«MatemaTnueck
ue pac4€Thl B
XUMUN

Pemenue
pacueTHBIX 3a7a4
pa3HbIX THUIIOB

KonTponsHoe
TECTUPOBAHUE

PeryasituBHble:
OCYIIECTBIISIOT MOIIATOBBIN
Y UTOT OBBII KOHTPOJIb I10
pe3yJibTaTy
Ilo3HaBare/bHBIE:

CTPOSIT pEY€EBOE
BBICKA3bIBAHUE B YCTHOM U
NUCbMEHHOI opme
KomMyHuKkaTuBHBIE:
YUYUTHIBAIOT pa3HbI€ MHEHUS
u

CTPEMSATCS K KOOPAMHALMU
PA3UYHBIX MO3UIUN B
COTPYAHUYECTBE
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22. | Anamus Pa3nenenue JlaboparopHas PeryasTuBHbIe:
KOHTPOJIHOI'O cMece, pabota Y4YuTBHIBaOT IPaBUIIO B
TECTUPOBAHUS. ¢unpTpoBaHUENIP IJITAHUPOBAHUU U KOHTPOJIE
Pa3nenenne 0 crnioco0a pereHus
cMmecei CelBaHUeE, Ilo3naBarenbHbIC:

OTCTauBaHUE, Hcnonp3yroT nouck
HeHTpUyrupoBa HeoO0XoaMMOol HH(pOopMaITUN
H He, JUIS BBITIOJTHEHUSI Y4€OHBIX
azcopoIus, 3aJlaHui C UCTIOJIb30BaHUEM
AKTUBUPOBAHHBIN y4eOHOM JIUTepaTypbl
yroJib, KoMMmyHukaTuBHbIE:
pazzeneHue, Y4YUTBIBAIOT pa3Hble MHEHUS
OYHCTKA. U CTPEMSATCS K KOOPJAUHALUU
pa3IMYHbIX TO3ULUN B
COTPYAHHUYECTBE
23 OuiabTpOBaHUE Paznenenue JlabopaTopHas PeryasituBHble:
cMmeceid, pabora Brocsr
¢ubTpOBaHME HEOO0XOANMBbIE

KOPPEKTHUBHI B
JIEUCTBUE IIOCIE €TO
3aBepIICHUS HA
OCHOBE €ro U y4yera
XapakTepa

C/IEJIaHHBIX

OO 0K
Ilo3naBaTe/ibHbBIE:
CrtpositT peueBoe
BBICKa3bIBAaHUE B
YCTHOM U MUCbMEHHOU
dbopme
KoMMyHHKATHBHBIE:
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KOHTPOJMPYIOT

JIEUCTBHSA
napTHepa
24 AncopOrusi. Paznenenue JlaGopaTopHas PeryasiTuBHbIe:
Juctunmnsust cMecei, pabora Bnocsr
azcopomus, CamocrogrensHas HEOOXOIUMBIE
JIACTUJIISLIMS. pabota KOPPEKTUBEI B
CooObieHus JIEHCTBHE IIOCIIE €ro
yYaIuxcs 3aBepIICHUS Ha
OCHOBE €T0 U yJyeTa
XapakTepa
CAEIaHHBIX
OIIMOOK
ITo3HaBaTeabHbIE:

CrtposiT peueBoe
BBICKa3bIBAHUE B
YCTHOU ¥ TUCbMEHH O
dbopme
KomMmyHukaTuBHbIe:
KOHTPOJHPYIOT
JEUCTBUS

napTHepa
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25 OO6cyxnenue [TpaBuiia TeXHUKU [IpoexTsl PeryasiTuBHble:
pe3yJIbTaTOB 6e30MacHOCTH. ydaumxcs, Ocy1iecTBIsIIOT
AOMAIIHEro BeipamuBanue BbIPAILIEHHbIE HOIIATrOBBIN
IKCIIEPUMEHTA KPHUCTAJIOB COJIU KPHUCTAJLIIbI KOHTPOJIb 0
- pe3ynbTaTy
NPaKTHYECKOH
padoTer Ned ITo3HaBarTe/bHbBIE:
«BoIpamBanue Brnanerot oOumm
KpHUCTaJJIOB IIPUEMOM pEIICHUs
COJIN. 3a1a4
IlonBenenue KoMmyHuKkaTHBHBIE:
UTOTOB VY4uTBIBAIOT pa3Hble
KOHKYypca MHEHUSA U CTPEMSTCSA

Ha JTy4IIHN K KOOpAWHAIUU
BBIPALICHHBIN pasIMYHbIX
KPUCTAJLIL MO3ULIAN B

COTPYAHHUYECTBE

26 NHucTpykTax mo [IpaBuna TexHUKH IIpakTuyeckas PeryasiTuBHbIe:
Tb. 0€e30ITaCHOCTH. pabora Ocy1iiecTBIsIIOT
IpakTHyeckas Ouncrka ITOIIAar OBBIM
pabora NeS MMOBAPEHHOW COJIN KOHTPOJIb TI0
«Ouncrtka pe3yJbTary
IIOBAPEHHOU
COJI» Ilo3naBarenbHbIE:

Biagerot o0mmm

MIPUEMOM pelIeHUs

3a1a4

KomMmyHukaTuBHbIe:

Y4YuTBHIBaIOT pa3HbIE

MHEHHS U CTPEeMATCS
K KOOpAHWHALUU

pa3IUYHbBIX
HO3UINH B
COTPYJAHUYECTBE
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27 Anammz XUMHUYECKHE JlabopaTopHas PeryasiTuBHbIE:
MPAKTAYECKOU peaKkuuu u pabota YUUTHIBAIOT MPABUIIO
paboThI. YCIIOBUSA UX JomanHuit B IUIAHUPOBAHUU U
XUMHYECKUE NpPOTCKaHMs, SKCIICPUMECHT KOHTPOJIC cnocoba
PCaKkIuu. COIIPUKOCHOBEHHE pemeHunst
YcenoBus BEIIECTB, Ilo3HaBarebHbIE:
MPOTEKAHUSA HarpeBaHue, Ncnone3yroT monck

u KaTaJanu3aTopsl, HEOO0XOAMMOMN
MIpEKpaLICHUS (hepMeHTHI, uH(popMaUu ISl
XUMHUYCCKUX TOpEHUE. BBIITOJITHCHU A
peakuuii. y4eOHBIX 3aJaHUH C

HCIO0JIb30BAaHUEM
yueOHOMU TUTepaTypbl
KomMMyHuKaTUBHBIE:
Y4YuTBHIBaIOT pa3HbIE
MHEHHS U CTPEMSATCS

K KOOpPJIMHALIMHU
pa3IMYHbIX

HO3UINH B
COTPYAHUYECTBE

28 ITpusnaku ITpusnaku JIaGopaTopHas PeryasiTuBHble:
XUMHUYECKUX XUMHYECKUX pabora YuurteiBaroT
peakuui peaxkuui, JomanHuit [IpaBUIIO B

DKCIIEPUMEHT MJIAHUPOBAHUU
1 KOHTPOJIEe
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o0Opa3oBaHue

croco0a penieHus

ocajka, ITo3naBaTeabHbIE:
BBIJICTICHUC Hcnonp3yroT mouck
rasa, HE00XO0TMMOM
MOSIBJICHUE uHbopmarum s
3amaxa, BBINOJIHEHUS Y4eOHBIX
HW3MEHEHNE 3aJaHui ¢
1[BETA, UCIIOJIb30BaHUEM
BBIJICTICHUEC y4eOHOM JIMTepaTyphl
WIH KoMMyHukaTuBHBIE:
MOTJIOIIEHUE Y4uTHIBAIOT pa3HbIe
TETIOTHI. MHEHHSI U CTPEMSTCS
K KOOpAWHAIIAU
pa3IMYHBIX
MO3ULIU I B
COTPYTHUYECTBE
29 O6006menune [ToBTOpeHne CamocrosTenpHas PerynsiTuBHbIE:

u OCHOBHBIX paborta, Y4YHUTHIBAIOT MPABHUIIO
aKTyaJ3aIus TEPMHUHOB TECTHPOBAHUE B TUTAHUPOBAHUU U
3HAHMIH 0 TEMBI « KOHTpoOJIe criocoba
TEME SBnenus, pelieHus
«SIBneHus, IIporcxoadIme Ilo3HaBaTebHbIE:
IIPOMCX OIS E C M cnosib3yroT OUCK
C BEIIECTBAMU» BEIIIECTBAMMUY. HEOOXOAMMOI

uHdopmaruu as
BBITIOJTHEHUS YUEOHBIX
3aJIaHUH C
HCII0JIb30BaHUEM
y4eOHOH JIuTepaTyphbl
KomMmyHukaTuBHbIe:
Y4UTBIBAIOT pa3HbIE
MHEHHS U CTPEMSTCS

K KOOpAWHALINKU
PA3IUYHBIX

MO3UIUHU B
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COTPYIHAYECTBE

30

3auer:
«SIBIeHUs,
MPOUCXOAIINE
C BEIIECTBAMM

Kontpomnn
3HAHUH
OCHOBHBIX
TEPMHUHOB
TEMBI «
SIBneHwus,
MIPOU CX OIS E
v
BEIIIECTBAMHI).

3auer

PerynsiTuBHbie:
OCYILECTBJISIOT
MOIIArOBbIN U
UTOTOBBII KOHTPOJIb 11O
pe3ynbTaTy
ITo3naBaTenbHBIC:
CTPOSIT peYeBoe
BBICKa3bIBAHUE B
YCTHOMN U

MUCbMEHHOI opme
KomMmyHukaTuBHbIE:
YUYUTBIBAIOT pa3HbIe
MHEHUS U

CTPEMSATCS K
KOOpJMHALUU
pPa3JIMYHbIX MO3ULIMI B
COTPYJITHHYECTBE
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31

VYaennaeckas
KOH(epeHIIUs
«Brrmaromuecs
pycckue
y4€HBIE

— XUMHKW». O
JKU3HH 51

eI TCILHOCTH
M.B.JIomoHOCO
Ba,
JI.M.MeHnneneen
a’)
A.M.byTneposa.

buorpadus u
Hay4Has
pabora
PYCCKHUX
Y4EHBIX -
XUMHKOB

[IpezenTanun
yJaiuxcs,
coo01IeHUs

PerynsitTuBHbIE:
AJleKBaTHO
BOCIIPUHUMAIOT
IPEAJIOKEHUS U
OLIEHKY yUUTENA U
OJJTHOKJIACCHUKOB
ITo3naBaTenbHBIC:
BriOuparoT Haubomnee
3¢ deKTuBHbIC
CrocoObl perieHus
3a/1a4, KOHTPOJIUPYIOT
Y OLICHUBAIOT
IPOLIECC U PE3yJIbTaT
JesITEeIbHOCTU
KomMyHukaTuBHbIE:
JloroBapusarorcsi 0
pacrnpeneneHuu
GbyHKIMN 1

poJieli B COBMECTHOM

JCATCIbHOCTHU
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32

Konkypc
co001IEeHn I
y4arnmxcst
«Mo¢é mobumoe
XUMHUYECKOE
BEIIIECTBOY

00 OTKPBITHH,
MOJyYeHU N
Y 3HAYCHUH
BBIOPaHHOTO
XUMHYECKOTO
BEI[ECTBA

CsoiicTBa
obyactu
TIPUMECH CHUS
Pa3IMYHBIX
BCIISCTB.

u

Coo0mreHust
yYalmxcs

PerynsitTuBHbIC:
AneKkBaTHO
BOCIIPUHUMAIOT
MPEAJIOKEHUS U
OLIEHKY Y4YUTENs

u

OJTHOKJIACCHUKOB
Ilo3naBarenbHbIE:
Bribuparot
Haubonee
3ppeKTUBHbIE
CIIOCOOBI pelIeHHs
3ajady,
KOHTPOJIMPYIOT U
OLICHHUBAIOT IIPOLIECC
U pe3yJIbTar

NI TEIbHOCTH
KoMmyHuKaTHBHBIE:
JloroBapusarorcst 0
pacnpeneneHun
byHKIMIA U poeii B
COBMECTHOU
JESITEIbHOCTU

25



33

Konkypc
YUCHUYCCKUX
IIPOEKTOB

3ammura IpoeKTOB
WH/IMBUTyaTbHBIX
U TPYIIIOBBIX

3ammra IpoeKTOB

PerynsitTuBHbIC:
AnexBaTHO
BOCHPUHUMAIOT
MPEAJIOKEHHS U
OLIEHKY YUMTEJNS U
OJTHOKJIACCHUKOB
Ilo3HaBaTenbHbIC:
Bri6uparot
HauOosee

3P eKTUBHBIE
CrocoObl perieHus
3ajiad,
KOHTPOJHUPYIOT U
OLIEHUBAIOT IIPOLIECC
U pe3yJibTar
JIesITeIbHOCTU
KoMMyHUKaTHBHBIE:
JloroBapuBaroTrcst 0
pacrnpeneneHuu
GbyHKIMIA U poeii B
COBMECTHOU
JEATeIbHOCTH
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34

amura
IPOCKTOB
yYaIuxcs

3ammura IpoeKTOB
WH/IMBUTyaTbHBIX
U TPYIIIOBBIX

3ammra IpoeKTOB

PerynsitTuBHbIC:
AnexBaTHO
BOCIIPUHUMAIOT
MIPEIIOKEHNS U
OLIEHKY YUMTEJNS U
OJJHOKJIACCHUKOB
Ilo3HaBaTenbHbIC:
Bri6uparot
Haubonee

3P eKTUBHBIE
CrocoObl perieHus
3ajady,
KOHTPOJIUPYIOT U
OLIEHUBAIOT IIPOLIECC
U pe3yJibTar
JIesITeIbHOCTU
KoMmyHuKaTHBHBIE:
JoroBapuBarorcst o
pacrpeneneHun
¢byHKUMI U poneii B
COBMECTHOU
JeSITEIbHOCTU
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INIJTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

JIMYHOCTHBIE:
* B IICHHOCTHO-OPMEHTALIMOHHOW c(depe — YyBCTBO TOPIOCTH 33 POCCUUCKYI0 XMMHUYECKYI0 HayKy, T'yMaHHM3M, OTHOLUIEHHE K TpyAY,
LIEJIEY CTPEMIICHHOCTD;
* ¢popMHpOBaHUE IIEHHOCTH 3/10pOBOro U Oe30macHOro odopasa *HU3HU; YCBOCHHE MPABUJ WHAMBUAYAIBHOTO U KOJIJIEKTUBHOI'O 0€30MacHOr0
MTOBEICHUS B UYPE3BBIYANHBIX CUTYALUsIX, YTPOKAIOIINX KU3HU U 310POBBIO JIFOJEH;
* B [I03HABATENIbHON (KOTHUTUBHOM, MHTEIJIEKTYaJIbHOM) chepe — yMeHHUe ynpaBisiTh CBOEH MO03HABATEIbHON e TeIbHOCTHIO.
* popMUpOBaHNE OCHOB PKOJOTHUECKON KYJBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIICHHS, Pa3BUTHE OIBITA
HKOJIOTMYECKH OPUEHTHPOBAHHON peIICKCHBHO-0IIEHOYHON M MPAKTUYECKON IS TENLHOCTH B KU3HEHHBIX CHUTYaIlHsIX;

METAIIPEJIMETHBIE:

* YMEHHUE CAaMOCTOSTENIBHO OMPEENATh LN CBOEro o0y4eHus, CTaBUTh U (popMyIHpoBaTh 1Jis ceOst HOBbIE 3a/1a4M B yuéOe U Mo3HaBaTENbHOM
NI TEIIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MTO3HABATEILHOM JIESITEIbHOCTH

* YMEHHUE CaMOCTOSTENILHO TNIAHUPOBATH ITyTH TOCTHKEHUS 1€JIeii, B TOM YHCIIe albTepHATHBHBIC, 0CO3HAHHO BBIOMPATh Hauboee 3¢ (heKTUBHbBIE
crocoObl penieHus yueOHbIX U TO3HABATEIBHBIX 3a/1a4;

* YMEHHUE COOTHOCUTH CBOM JACHCTBUS C IUIIAHUPYEMBIMU PE3yJIbTaTaMU, OCYIIECTBIIATh KOHTPOJIb CBOEH EATEIbHOCTU B IMIPOLECCE JOCTHKEHUS
pe3yibTaTa, OMPENeNsaTh CHOCOOBI JEHCTBHH B paMKaxX NPEIJIOKCHHBIX YCIOBHH W TpeOOBaHWM, KOPPEKTUPOBATh CBOM J€H- CTBUS B
COOTBETCTBHH C U3MEHAIOLIEHCA CUTyallueH;

* YMEHHUE OI[€HUBATh MPABUIHLHOCTD BHIMIOTHEHHS YIeOHOM 3a/1a4i, COOCTBEHHBIC BO3MOKHOCTH €€ pelIeHHS;

* BJIaJICHE OCHOBAMH CAMOKOHTPOJISl, CAMOOIICHKH, IPHHSITHSI PEIICHUH M OCYIIIECTBICHNUS OCO3HAHHOTO BBIOOpa B y4eOHOI 1 TO3HABATEIBHON
JeATEIIbHOCTH;

* YMEHHUE OINPEACIISATh MOHATHS, CO37aBaTh 0000IICHHSI, YCTAaHABIMBATh AHATIOTUH, KITaCCU(DUIIUPOBATE, CAMOCTOSITEIEHO BBIOMPATh OCHOBAHHUS
U KPUTEPHUH ISl KIacCU(UKAIMHU, YCTaHABIMBATh MPHUYMHHO-CICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHUE, YMO3aKJIIOUCHHE
(MHIYKTUBHOE, A€IyKTUBHOE U 110 aHAJIOTHH) U JIeJaTh BHIBOJIBI;

* YMEHHUE CO3/1aBaTh, IPUMEHSATH U MPe00 pa30BbIBaTh 3HAKU U CUMBOJIBI, MOJIEJIM U CXEMBI JIs pelIeHrs yueOHBIX U M03HABATEIbHBIX 33]1a4;

* YMEHHUE OPraHU30BHIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JAEATEIBHOCTD C YUUTEIEM U CBEPCTHUKAMU; pab0TaTh UHIAUBUIYATbHO U
B TpYyIIIE: HAXOAWTH OOIEe PElIeHHuE U pa3pelmaTh KOHQIMKTH Ha OCHOBE COTJIACOBAHUS MO3ULMA U Y4€Ta MHTEPECOB; (GOPMYIHUPOBATH,
apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHUE;

* YMEHHE OCO3HAHHO MCIOJb30BATh PEUEBBIEC CPEACTBA B COOTBETCTBHUM C 3a/Ja4€il KOMMYHUKALUM JIJIS1 BHIPAXKEHHSI CBOMX YYBCTB, MbICIIEH U
MOTPEOHOCTEH; TJIAHUPOBAHUS U PETYJISLUHA CBOCH JCATEIbHOCTH; BJIaJICHUE YCTHOW M MUCbMEHHON pPEYbl0, MOHOJIOIMYECKON KOHTEKCTHOM
peubto;

* hopMHUpOBaHUE U PA3BUTHE KOMIIETCHTHOCTH B 00JIACTH M CITOJIb30BAHMS WH()OPMAIIMOHHO - KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
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* popMupOBaHNE U Pa3BUTHE HKOJIOTMUYECKOrO MBIIUICHUS, YMEHUE NPUMEHSATh €ro B I[103HABATEJIbHOH, KOMMYHUKAaTHBHOH, COLMAJIbHOM
MIPaKTUKE U NPO(eCcCHOHAIBHON OpHEeHTaIUH.

NNPEAMETHBIE:
3HATHL / MOHUMATh

* XUMUYECKYI0 CUMBOIUKY : 3HAKU XUMHUYECKUX 3JIEMEHTOB, (POPMYJIbl XUMUUECKUX BEIIECTB U YPAaBHEHUS XUMHUECKUX peaKLnii;

* OCHOGHbIE XUMUYECKUE NOHAMUA: XUMUIECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHAas ¥ MOJIEKYJIIpHAsi MAacChl, BEIIECTBO, MaccoBas U 00bEMHasl JOJIM, XUMUYECKasl peaKIIUs;
yMeTh

® Ha3vleamb., XUMHNYCCKUEC DJICMCHTDI,

* onpedenamyp: COCTAB BELIECTB M0 UX HOPMYyJIIaM,;
* oOpawamusca ¢ XUMUYECKON TTOCY10HM U JJAOOPaTOPHBIM 000pY10BAHUEM;

¢ ébluuc/isiimb: ATOMHYIO U MOJICKYJIAPHYIO MACChI; IMPOU3BOAUTL PACUCT MACChl OCHOBHOI'O BCHICCTBA IO MACCC BCHICCTBA, COACPIKALICTO
OIIPCACICHHYIO MaCCOBYIO J10JItO HpHMeCeﬁ H Apyruc MO,I[I/I(i)I/IKaLII/IOHHBIe PacCdYCThI C UCIIOJIB30BAHHUECM 3THX MMOHSTHH.

®* HCIIOJB30BATh lel/lOﬁpeTeHHl)le 3HAHUA H YMECHUS B leaKTl/l‘leCKOﬁ AEeATECJIbHOCTH U HOBceIlHeBHOﬁ AKU3HU I
* 6e3omacHOro odpaleHus ¢ BEIleCTBaMy U MaTepualaMy;
* SKOJIOTMYECKH TPaMOTHOT'O ITOBEJICHUS B OKPYIKaloILeH cpesie;

* OLIEHKH BJIMSIHHUS XUMHUYECKOT 0 3arps3HEHUS] OKPY’KAIOIIEH cpeibl Ha OpraHu3M 4esioBeka; [ KpuTH4eckol OlleHKH HH(POPMAIIUU O BEIIEeCTBAX,
UCIOB3YEMBIX B OBITY; [ MPUTOTOBIIEHUS PACTBOPOB 33aJaHHOW KOHIIEHTPALIUH.
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KPUTEPUHN OINEHNBAHUA

1. Onenka yCTHOro OTBETA.

Otmerka «5»

- OTBET MOJHBIA U NPaBUJIbHBIM HA OCHOBAaHNUH U3YYEHHBIX TEOPH;

- MaTepHaJl U3JI0KEH B ONPEEICHHON JTOTHYECKOM TOCIIEA0BATEIbHOCTH, TUTEPATY PHBIM SI3BIKOM;

- OTBET CaMOCTOSITEIIbHBIM.

OtMmeTKa «4»;

- OTBET IOJHBIA U PaBUJIbHBIM HA CHOBAHUYU U3YYEHHBIX TEOPHIl;

- MaTepuall M3JI0KEH B OIPENEICHHON JIOTMYECKOW II0CIe0BAaTEIbHOCTH, IPU 3TOM [JOMYIIEHbl JBE-TPU HECYIIECTBEHHbIE OIIMOKH,
UICIIPABJICHHBIE 10 TPEOOBAHUIO YUUTEINS.

Otmetka «3»:

- OTBET IOJIHBIN, HO IIPU ATOM JOIYIIEHA CYIIECTBEHHAsI OIMOKA WM OTBET HETOJIHbIHN, HeCBA3HBIN. OTMETKa «2»:

- IIpu OTBETE OOHAPYKEHO HEMOHUMAHUE YYaIlUMCs OCHOBHOT'O COIEpKaHUs y4eOH Oro

MaTepuaa Wid AOIMYIIEHbI CyIIeCTBEHHbIE OIINOKU, KOTOPbIE YUalllMiCs HE MOXKET UCIIPAaBUTh IIPU HABOJSAILIUX BONIPOCAX YUUTEIIS, OTCYyTCTBUE
OTBETA.

2. OneHnka IKcnepuMEeHTAIbHBIX YMeHHii. - OTleHKa CTaBUTCS HA OCHOBAaHMH HAOJFOICHHS 32 YIalIMMHUCS U TUCbMEHHOT'0 OTYeTa

3a paboTy.

Otmetka «5»:

- paboTa BBHINOIHEHA TOJHOCTHIO M MPABUIIBHO, CICNAHbl MPAaBUIbHBIC HAOIIOACHUS U BBIBOJBI; - SKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C
Y4€TOM TEXHHUKH 0€30IaCHOCTH M IpaBUJI pabOTHI C BELIECTBAMH U 000Py10BaHUEM;

- IPOSIBJICHBI OPraHW3allMOHHO - TPYAOBbIE YMEHHMS, MOJJEPKUBAIOTCS UYUCTOTa paboyero Mecra M MOPAIOK (Ha CTONE, SKOHOMHO
UCIIOJIb3YIOTCSI pEaKTUBBI).

Otmetka «4»:

- paboTa BBINOJHEHA MPABUIBHO, CEAHbl TIPABHIbLHBIC HAOIIOICHNS U BBIBOJIBI, HO TIPU STOM IKCHEPUMEHT IPOBEACH HE MOJHOCTHIO WIIH
JIOMYIIIEHbI HECYIIIeCTBEHHBIE OIMOKHU B paboTe ¢ BemecTBaMu U o0opynoBanueM. OTMerka «3»:

- paboTa BBINIOJHEHA MTPABHIBHO HE MEHEE YeM HAIOJIOBHHY MJIH JIOMYIIeHa CYNIeCTBEHHAst ONIMOKA B X0OJ€ IKCIIEPIMEHTA B O0BSCHEHUH, B
oopmieHNH pabOTHI, B COOJIIOIEHUN TTPABUI TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMU U 000PYIOBAaHUEM, KOTOpas UCIPABISIETCS 110
TpeOOBaHUIO YUUTES.

- IomyIeHsbl aABe (1 0oJiee) CyIIeCTBEHHBIE OMIMOKHU B XOJI€ KCIEPUMEHTa, B 00bsICHEHHH, B 0POpMIIEHIH pabOThl, B COOJIOIEHU U TPABUII
TEXHUKH 0E€30MacCHOCTH MpH paboTe ¢ BEleCTBAaMH U 00OpYIOBaHHUEM, KOTOPbIE YYAIUICS HE MOXET HCIPABUTH J1aXe MO TpeOOBAHMIO
yUYUTENs; - padoTa He BHIIOJIHEHA, Y YYAIerocs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHHS.

3. OueHka yMeHHH peliaTh pacyeTHbIE 321a4H.
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OTMeTKa «5»:
- B JIOTMYECKOM PACCYKJICHUH M PEUICHUU HET OMMOOK, 3a7a4a pelieHa pallioHaIbHBIM CIIOCOO0M;
OtMeTKa «4»:
- B JIOTUYECKOM PACCYXKJICHHH W PEIICHHUs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada penieHa HEeparoOHAJbHBIM CIOCOOOM, WIH
JIOMyIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMmeTKa «3»:
- B JIOTHYECKOM PACCYXKJICHUU HET CYNIECTBEHHBIX OMIMOOK, HO JOMYyIIeHAa CyIIECTBEHHAs OMIMOKa B MaTeMaTHYeCKHX pacderax.
OTMeTKa «2»:
- UMEETCs CYIIECTBCHHBIC OIMOKHU B JIOTMYECKOM PACCYKJICHUH U B PEIICHUU.

4, OueHka NHCHbMEHHBIX KOHTPOJIbHBIX PadoT.

OTMeTKa «5»:

- OTBET IOJIHBINA U PaBUJIbHBIN, BO3MOXKHA HECYIIIECTBEHHAsI OIIMOKa.

OTtMmeTKa «4»:

- OTBET HETIOJHBIN WITU JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIITMOOK.

OtMmeTtka «3»:

- paboTa BBIITOJHEHA HE MEHEE YeM HAIOJOBUHY, JOMYIIEHA OJIHA CYIICCTBEHHAsI OIIMOKA M IPU 3TOM JIBE-TPH HECYIIECTBCHHBIC.
OTMeTKa «2»:

- paboTa BBHIMOJHEHA MEHBIIIE YeM HAIOJOBUHY UJI COJIEPKUT HECKOIBKO CYIIECTBEHHBIX ONTHOOK.

- paboTa HE BBINTOJHEHA.

[Tpu omeHKe BBHITOJIHEHUS! TUCHBMEHHON KOHTPOJIbHOM paboThl HEOOXOUMO YUHTHIBATh TPEOOBAHUS €AMHOTO Op(horpapuueckoro pekuma.

5. OueHka TeCTOBBIX padoT.
TecTsl, coCTOSIIIIME U3 TSATH BOIPOCOB MOXHO HCIOJIb30BATh MOCJE M3yUeHHUs Kakaoro marepuaia (ypoka). Tect uz 10—15 Bompocos
WCIIONIB3YETCsl JJIs1 Iepruoandeckoro KoHTpodsi. Tect u3 20—30 BOompocoB HEOOXOIUMO HMCIIOIB30BaTh I UTOTOBOTO KOHTpos. [Ipu
OLICHUBAHUU UCIOJIb3YETCs CIEAYIOIIas IKaja: il TeCTa U3 MATH BOIIPOCOB
* HET OIMMOOK — OIICHKAa «5;
* o/IHa OIMOKa — OIIEHKA «4»;
* JIBE OIIMOKU — OLIEHKA «3»; * TPpU OIIMOKH — OIIEHKa «2».
s recta n3 30 BOIpocos:
* 25—30 npaBWILHBIX OTBETOB — OI[EHKA «5»; * 19—24 npaBUILHBIX OTBETOB — OIEHKA «4»;
* 13—18 npaBHIILHBIX OTBETOB — OIIEHKA «3»; * MeHbIIe 12 MPaBUIBHBIX OTBETOB — OIlCHKA
«2»,
6. Ouenka pedepara.
Pedepat onieHMBaeTCS 110 CIIGAYIOIIUM KPUTEPHSIM:
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* cobmronenue TpeboBaHmil K €ro 0POPMIICHUIO;
* HEOOXOAMMOCTD M JOCTATOYHOCTD JJIsi PACKPBITHS TEMBI IIPUBEICHHON B TeKCTe pedepara uHopMaIum;
* YMEHHE 00yYaroIIErocsi CBOOOHO U3J1araTbh OCHOBHBIC HJICH, OTPAKCHHBIC B pedepare.

IIpuMepHbIii IepeYeHb TEM HCCJIe0BaATEIbCKUX padoT:
1. Onoxa anxumumu.

2. YueHble-XMMUKH Ha CITy>KOe HayKH.

3. OTKyzAa K HaM OPUIILIA XUMUYECKUE 3HAKHU.

4. ITpoucxox1eHre Ha3BaHUN XUMHUUYECKUX IJIEMEHTOB.

5. X¥MHYECKHUE >IEMEHTHI B OPraHU3Me YENIOBEKA.
6. dusnyeckue SIBIICHUSI B XUMHH.

7. IlpeBpaieHust BEMIECTB.

8. CocTaB BO3ayXa.

9. XuMH4ecKoe 3arps3HeHHE BO3AyXa.

10. Xumus — mosb3a Ui Bpen?

CIIMCOK JIMTEPATYPbI
Jlna negarora

Oummknonenns g nete. Tom 17. Xumus. kKABAHT A», M., 2003
3aHuMarenbHble 3a1aHus U 3GdexTHbIe onbIThl o XuMuH. b.J[.Crenun, JI.}FO. AnmukGeposa. «/IPODAx», M., 2002
Kuura no xumuu nis nomamsero yreHus. b.J[.Crenun, JIL.FO. AnmukbGepoBa. « XUMUSA», M., 1995
3anumartenbHbie onbIThl 10 XuMuu. B.H. Anekcunckuii. « [ IPOCBEILIEHUE», M., 1995
. IIpodunbHoe oOydeHue. DnexkTuBHbIE Kypcbl. Xumust 11t rymanurapues 10, 11 knacesl. Cocrasurens H. B. [upmmna. U3x-Bo
«anTenb» Bousrorpan, 2006.
6. Herpaguumonusie ypoku. Xumus 8-11 kmaccel. U3n-Bo «Yuutenb», Boarorpan, 2004.
7. Xumus. [IpoekTHas nestenbHocTh yuamuxcs. CocraButens H. B. [upmmna. M3n-Bo «Yuurenby», Bonrorpaza, 2007.
8. Xumus B 0biTy. A. M. IOmun, B. H. CyukoB. M. «Xumus», 1981.
9. Xumus Bokpyr Hac. FO. H. Kykymkun. M., «Beicimast mxoma, 1992.
10.http://hemi.wallst.ru/ - DxcriepuMeHTaNBHBINA y4eOHHUK 110 001l Xumuu uis 8-11 kiaccos.
11.http://www.en.edu.ru/ — EctecTBeHHO-Hay4YHBII 00pa30BaTEIbHBIN OPTAI.
12.http://www.alhimik.ru/ - AJIXUMUK.
13.http://www.chemistry.narod.ru/ - Mup Xumuu. KauecTBeHHbIC peakiluu U MOJy4EHHE BEIIECTB, MpruMepbl. ClipaBOYHbIC TAOIHUIIBI.
W3BecTHBIEC yUeHBIE - XUMHKHU.

gbkwnhE
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http://infourok.ru/go.html?href=http%3A%2F%2Fhemi.wallst.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.en.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimik.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.chemistry.narod.ru%2F

14 http://chemistry.r2.ru/ — Xumus nis MKOJIbHUKOB.

15.http://college.ru/chemistry/index.php - OtkpbIThiit Komtemk: xumus. http://grokhovs.chat.ru/chemhist.html - Bceo6Gimas nctopust xumum.
Bo3HuKkHOBEHHE U pa3BUTHE XUMUHU C ApeBHEN X BpeMeH 10 X VII Beka.

16.http://www.bolshe.ru/book/id=240 - Bo3HukHOBEHHE 1 pa3BUTUE HAYKH XHMHH.

Jns yuammxest
JlonosHuTENbHBIH

1. Kykymxun FO.H. Xumus Bokpyr Hac. — M., 1992.

Omnbrun O. OnsiTe 6€3 B3pbIBOB. — M., 1986.

[MTnuyruna I'.B. Xumus v noBceaHeBHas )KU3Hb yesnoBeka. — M., 2006.

Omua A.M., CyukoB B.H. Xumus B 6biTy. — M., 1985.

Oaun A.M., CyukoB B.H., Kopoctenun FO.A. Xumus Bokpyr Hac. — M., 1987.
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http://infourok.ru/go.html?href=http%3A%2F%2Fgrokhovs.chat.ru%2Fchemhist.html
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.bolshe.ru%2Fbook%2Fid%3D240
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