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HHOACHUTEJBHAA 3AIINCKA

Pabouass mporpaMma BHEYpOUHOH NEATENBHOCTH «XHUMHS U OKPYXAIOIIUM MHp»
pa3paboTaHa Ha OCHOBE CJIEAYIOIIUX HOPMAaTHUBHBIX JJOKYMEHTOB:
eDeniepabHbIl  TOCYIapCTBEHHBIH  00pa3oBaTENbHBIM  CTaHZAPT OCHOBHOTO  OOIIEro
o0pa3oBaHus, YTBEpXKJIEHHBINH Ipuka3oM MuHucrepcTBa obpazoBaHus U Hayku P® or or 17
aexabpst 2010 r. Ne 1897.
*[IuceMo MunmcrepcTBa obpazoBanus U Hayku Poccuiickoit denepanuu ot 12 mas 2011 r. Ne
03-296 «OO06 opraHm3anuu BHEYPOUYHOH JEATEIBHOCTH TpuU BBeAcHUU DeaepaabHOTro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapPTa OOIIET0 00pa30BaAHUS.
eaun mporpamMmmai:
- @OopMUPOBAHUE ECTECTBEHHO - HAYYHOT'O MUPOBO33PEHUS ILIKOJIbHUKOB.
- O3HakoMJIeHHE C 0OBbEKTaMH U SBJICHUSAMH MaTEpPUAIbHOTO MUPA.
- Pacmmpenue kpyrosopa, MCIOJb30BaHUE PA3IMYHBIX METOA0B TO3HAHUS IPUPOIBL.
- @opMHpOBaHUE IPOEKTHO — UCCIIE0BATENILCKUX KOMIETEHIIUI 00ydaroLXcs.
3agayamMu 1porpaMMmbl SIBJISIIOTCS CIEAYIOIIME:
1. ChopmupoBath ycTOMUYMBBIN O3HABATENbHBIA HHTEPEC K MPEAMETY XUMUU:
J MOATOTOBUTh Y4YalIMXCAd K M3YYEHHMIO y4yeOHOro mnpeamera XUMHUsS B 8
KJ1acce;
o pa3BUTh NIO3HABATENIbHBIE HHTEPECHl U UHTEIJIEKTYyalIbHbIE CIIOCOOHOCTH B
npoliecce MPOBEACHUS XUMUYECKOT0 IKCIIEPUMEHTA, CAMOCTOATEIBHOCTh PUOOPETEHUS
3HaHUH B COOTBETCTBUHU C BO3HUKAIOIIMMU )KU3HEHHBIMU IIOTPEOHOCTSIMU;

. dbopMupoBaTh yMeHHS HaAOMOJaTh U OOBACHATH XUMUYECKUE SIBJICHHUS,
MPOUCXOISIINE B IPUPOJIC, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;
. dbopMupoBaTh yMeHHE pabOTaTh C BEHICCTBAMM, BBITIOJNHSATH HECIIOXKHBIC

XUMHUYECKHE OMBITHI, COOJI0IaTh MPaBUiia TEXHUKU O€30MaCHOCTH;
2. Pa3BuBaTh Hccnea0BaTENbCKUE U TBOPUECKHUE CIOCOOHOCTH YUAIIUXCS:

. dbopmMupoBaTh  yMeHHE BBIIIOJIHATE M TPaMOTHO  O(OpMIIATH
UCCJIEIOBATENLCKYIO PaldoTYy;
. (dbopMyIHpOBaTh IeNb M 3aJa4d HWCCIEIOBAHMS, BBIIBUTATH THUIIOTE3Y,

BBIICNIATH MPOOJIEMy, OOBEKT M MPEAMET UCCIEIOBAHUS, COCTABIATh IJIaH JEUCTBHH U
KOPPEKTUPOBATh €I0;

. JIeJ1aTh BBIBOJIbI U 3aKIJIIOUEHUS, aHATIM3UPYS MIPOJIEIaHHYI0 padoTy.
3. ®opmupoBaTh HHHOPMAITMOHHO-KOMMYHUKAIIMOHHYIO TPAMOTHOCTB:!

. pa3BUBaTh yMEHHUS CaMOCTOSITEIbHO HMCKaTh, OTOMpATh, aHAJIU3HPOBATH,
NpEeCTaBIIATh, MepeiaBaTh WH(POPMAIINIO, HCIIONb3YsI COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJIOTUH;

. COBEPILIECHCTBOBAaTh TEXHUYECKHE YMEHUS U HaBbIKM pPabOThl ¢

oporpaMMaMd 1O CO3/IaHUIO TECTOBBIX M TIpaduyeckux OOBEKTOB, JOKYMEHTOB,
npe3eHTalui, (UIbMOB.
4. BocnuThIBaTh 9KOJIOTMUYECKYIO TPAMOTHOCTD!

J ¢bopMUpOBaTh yYMEHHS IPOTHO3MPOBATH BO3MOXHBIE IOCJEICTBUSA
NEeSTEIbHOCTH  4YelloBeKa Il  JIOCTHXKEHUs 0e30MacHOCTH, KaKk CcOOCTBEHHOM
KHU3HEIEATEIIbHOCTH, TaK U 0€30MaCHOCTH OKpYXKAaroIlel cpesibl,

PaGouas mporpamMMa BHEYpOUHOU E€ATEIBHOCTH  IpelycMaTpUBaeT MU3YYeHHE XUMUU B
o0béMe 34 yaca B rof, 1 yac B Heaemo. KanenaapHo-TeMaTuueckoe MiIaHUPOBAHNUE COCTABIICHO
Ha 34 4aca.

IlnanupyemMble pe3vabTAThl 0CBOEHNSI YU€0HOI0 NpeaMeTa, Kypca
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JIMYHOCTHBIE U METAIIPEIMETHBIE PE3YJIbTATbI OCBOEHUSA
KYPCA BHEYPOYHOM JESTEJHbHOCTH

CucreMHO — 1eATeIbHOCTHBIN MOAXO0/I, JIeXKAIIUN B OCHOBE CTaHIapTa, IPE/INOJIaraeT:

- OMpEeJIeIICHHE LIeJT ¥ OCHOBHOTO pe3yJibTaTa 00pa30BaHMsI KaK BOCITUTAHHUE U PA3BUTHE
JUYHOCTH OOYYaroIIMUXCs, MOATOMY CTaHJapT YyCTaHABIMBAaeT TPEOOBaHUA K pe3ylibTaTaM
00ydJaronuxcst He TOJIBKO MPEAMETHBIM, a B IIEPBYIO O4Y€pPE/Ib TMYHOCTHBIM U METAIPEIMETHBIM.

MertanpeameTHble  pe3yibTaThbl IOPEICTaBISIIOT ~ cOOOM OCBOCHHbBIE
0o0ydJarmuMUCs YHUBEpCAIbHBIC YYeOHBbIC aeiicTBHUS (TIO3HABATENbHBIC, PETYISTHUBHBIC U
KOMMYHHUKAaTHBHbBIE), 00€CIIeUHBAIOIINE OBJIAJICHUE KIIFOUEBBIMH KOMIETECHIIUSAMU. JINUHOCTHBIE
Pe3yNbTaThI MIPEICTABISAIOT COOOM OCBOCHHBIE JTUYHOCTHBIC Y VY /1.

OcBoeHue mporpaMMbl 00YYAIOIIUMHUCS TO3BOJIHUT MOJIYUUTH CIEIYIOIINE PE3yIbTaThl:

- B cdepe pa3BuTusS JHYHOCTHBIX YHHBEPCAJBHBIX Y4eOHBIX IeHCTBMIi CO37aTh
ycioBus A1 GOPMUPOBAHMUS:

* OCHOB COLHMAJBHBIX KOMIIETCHLIMM (BKJIIOYas IIEHHOCTHO-CMBICIIOBBIE YCTAHOBKH H
MOpabHbIE HOPMBI, OTIBIT COLUATBHBIX U MEKINYHOCTHBIX OTHOIIECHUH);

* TOTOBHOCTH U CIIOCOOHOCTH K TEPEX0Ay K CaMO0Opa30BaHUIO HA OCHOBE y4EOHO-

M03HABATEIBHON MOTUBAIIMH, B TOM YKCJIE TOTOBHOCTH K BBIOOPY HaIlpaBJICHUS

poHILHOTO 00pa30BaHUS.

- B cdepe pazBuTHI KOMMYHHUKATHBHBIX YHHMBEPCAJIbHBIX Y4YeOHBIX jAeiicTBH
mporpamMmma CrocoOCTBYET:

* (QopmupoBaHUIO ACHCTBHII 1O OpraHM3allud W IUIAHUPOBAHHUIO  y4eOHOTO
COTPYIHUYECTBA C YYHUTEJIEM U CBEPCTHHKAMH, YMEHHUU pabOTaTh B TPYIC M MPUOOPETCHUIO
OMbITa TaKOH pabOThl, MPAKTUYECKOMY OCBOCHHIO MOPATbHO-3TUYECKMX M ICHUXOJIOTHYECKHX
MPUHIIUMIIOB OOIIEHUS U COTPYAHUYECTBA;

* IPAKTUYECKOMY OCBOEHHUIO YMEHUMN, COCTABIISIONINX OCHOBY KOMMYHUKATUBHON

KOMITETEHTHOCTH: CTaBUTh M peliaTh MHOT0OOpa3Hble KOMMYHHKATHUBHBIC 3ajauu;
JIeiicTBOBaTh € YYETOM TMO3UIMU JPYroro M yMETh COIJIACOBBIBAaTh CBOU JICHCTBHUS,
yCTaHaBIWBAaTh M  TOAJEPKUBATh HEOOXOJUMBIE KOHTAaKThl C JPYTUMH  JIFOJbMHU;
YIOBJIETBOPUTENHHO BJIAJIETh HOPMAMH U TEXHUKOW OOLICHHUS.

- [IpuoputeTHOE BHUMaHUE YACNSCTCS MO3HABATEIbHBIM YHHBEPCAJbLHBIM y4eOHBIM
JeliCTBUSIM.

* MPAKTUYECKOMY OCBOEHHIO OOYUYaIOIIMMHCS OCHOB MPOEKTHO - HCCIEI0BATEIbCKOM
JIeATEIbHOCTH,

* IPAKTUYECKOMY OCBOEHHIO METOJIOB MO3HAHMSI, UCTIOJIH3YEMBIX B PA3IUYHBIX 001aCTsIX
3HaHUS W cdepax KyIbTYpbl, COOTBETCTBYIOIIETO WM WHCTPYMEHTApUs M TMOHSATHIHOTO
ammapara, peryJispHoMy oOpalieHHI0 B y4eOHOM Mpoliecce K HCIOJIb30BAHUIO OOIIEydeOHBIX
YMEHUH, 3HAKOBO-CUMBOJIMYECKUX CPEACTB, WIMPOKOIO CIIEKTpa JOTMYECKUX JEHCTBUUA H
onepaunui.

- B cdepe pazButus PperyJaSTUBHBIX YHHBEPCAJIbHBIX Y4eOHBIX jeiicTBHIi
MPUOPUTETHOE BHUMAHUE YAENACTCS (POPMHUPOBAHUIO JNCUCTBUH IIeJIeTIONAaranusi, BKJIOUast
CIIOCOOHOCTH CTaBUTh HOBBIC YUeOHBIE IIENIU U 33auH, MNIAHUPOBATh UX PeaH3aIlHIo.

- B cdepe pa3BuTHs NJIaHMPYeMBbIX BOCIMTATENbHBIX Pe3yJIbTATOB Kypca:

Ilepswiti yposenv pesyrbmamos - NMPUOOPETEHUE MIKOIbHUKAMHU COIMANBHBIX 3HAHUA U
MPEACTABICHHN O XUMHUYECKHX TEXHOJIOTHSAX, O 3HAUCHHWE XHMHH B COBPEMEHHOM MHUPE,
pPa3IMYHBIX TEXHUKAX U BUJAX MCKYCCTBA, UCHOJIb3YIOIINX JOCTHKEHHUSI XUMUHU, TOHUMAHUS UX
COIMAJIBHOM 3HAYMMOCTH B MOBCEOHEBHON JKM3HU. JUJISI JOCTHMIXKEHHS JAHHOTO YPOBHSA
pe3ynbTaToB 0co00e 3HAUCHHE MMEET B3aMMOJICHCTBHE YUYEHUKA CO CBOMMHU YUUTEISMH Kak
3HAYUMBIMU TSI HETO HOCUTEIISIMHU COIIMATEHOTO 3HAHUS M TIOBCETHEBHOTO OIIHITA.

Bmopoti yposens pesyromamos - GopMUpOBaHNE MO3UTUBHOTO OTHOIICHUS IITKOJIHHUKOB
K 0a30BBIM IIEHHOCTSIM 00IIecTBa (YEIOBEK, ceMbsi, OTeuecTBO, MpHUpoaa, MUpP, 3HAHUS, TPV,
KyJlIbTypa), YBaXX€HUS K JIyXOBHO-HPABCTBEHHBIM IIEHHOCTSAM B IIPOLECCE KOMIUIEKCHOIO



OCBOGHHUS TMPOTPAMMBI, OCMBICIICHHOTO TMOHMUMAHHS POJIM U 3HAYCHUS KYJIbTYPHl B JKH3HU
Hapoja, IEHHOCTHOTO OTHOUICHHS K COIMAIbHOM pealbHOCTH B 1enoM. [lns nmoctukeHus
JAHHOTO YpPOBHSI DE3yJbTaTOB 0cO00€ 3HAUYEHHWE HMEET PABHOIPABHOE B3aUMOJAEUCTBUE
HIKOJIbHUKA C APYTMMHU IIKOJIbHUKAMHU Ha YPOBHE KJacca, IIKOJIbI, TO €CTh B 3alllMIICHHOMH,
JPY’KECTBEHHON €My COLMAJIIbLHOM Cpeie.

Tpemuii yposeHv pe3ynrbmamos - MONYYEHHUE HIKOJIbHUKAMH OIBITa CaMOCTOSITEIbHOTO
COIIMAIILHOTO JICMCTBUS, pPAa3BUTUE TBOPYECKOTO TMOTEHIMANA JIMYHOCTH B Tpoliecce
UCCJICIOBAaHMSI U peaju3allid TBOPYECKHX IIPOEKTOB — UCCIIEAOBATEIbCKON paboTel. s
JOCTIDKEHHUS JAaHHOTO YPOBHS PE3yJIbTaTOB 0c000€ 3HAUYCHHUE UMEEeT B3aUMOJICHCTBUE
HIKOJIbHUKA C COLMAJIbHBIMU CYOBEKTaMH 3a IMpeAesiaMH IIKOJbl, B OTKPHITON OOIIECTBEHHOMN
cpeze.

Cucrema OoTCNeXMBaHUS U OLICHUBAHUS PE3YJIbTaTOB O0YUYEHHUS IIKOJIHHUKOB IMPOXOJIUT
yepe3 ydacThe HMX B Oecelax MO pa3HbIM TEMaM C YYUTEJIeM; YydYacTHE B HAyYHO —
MCCJIEIOBATENILCKUX KOH(EepeHIUsAX U KOHKYpCax MCCIeIOBaTEIbCKUX padoT, peanu3aluio
UCCIIe0BaTeNbCKUX MpoekToB. B 2017-2018 yueObHoMm roay oOyqaetcs 1 yueHuk B 7 Kitacce.

®opmupoBanre YVY]l BBICTymaer Kak I1elb 0Opa3oBaTeIbHOIO Tpolecca, a uxX
c(hOpPMHUPOBAHHOCTH OIpeneisieT ero 3Q(HEKTHBHOCTS.

COJIEP)KAHUE TEM KYPCA BHEYPOUHOM NESTEJBHOCTH
I'naBa 1. XuMus B eHTpPe eCTeCTBO3HAHUSA

XHMHS KaK 4acTh ecrecTBO3HaHMs. lIpenMer xumuu. XuMHs — 4acTh €CTECTBO3HAHUS.
B3anmooTHOLIEHNS YenoBeKa M OKpyskarowmero mupa. Ilpenmer xumun. dusnueckue tena u
BenlecTBa. CBoiicTBa BeulecTB. [IpuMeHeHNe BE1ECTB HA OCHOBE UX CBOMCTB.

HaGntogeHne W SKCHEpUMEHT Kak METOJbl M3Y4YEHHs €CTECTBO3HAHUS U XUMMH.
Habmonenne kak OCHOBHOM METOJ IO3HAHUS OKPYKAIOLIEro MHpa. YCJIOBHS IPOBEICHUS
HaOmronenus. l'mnoreza. OxcnepumeHnT. BeiBon. Crpoenue mumamenu. JlaGopatopus u
00opyI0BaHue.

MogpenupoBanue. Mogens, MoaenupoBaHue. OCOOEHHOCTH  MOJEIMPOBAHUS B
reorpajpun, ¢usuke, Ouonorun. Mopenu B Ouonorun. Mymspku. Mogenun B Qusuke.
OnexktpodopHas mammuHa. [‘eorpadguueckue Monenu. XHUMHYECKHE MOJEIH: MpPEIMETHBIE
(Mogenu aTtoMa, MOJEKYJ, XMUMHYECKHX M IPOMBIIIJICHHBIX MPOU3BOJCTB), 3HAKOBBIEC, WU
CHUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbl BEIIECTB, YPAaBHEHUS PEaKIHii).

Xumuyeckue 3HaKd U (GOpMysibl. XUMHUYECKHI 31eMeHT. XuMHuueckue 3Haku. Mx
o0o3HaueHue, MpPOU3HOLIEHHE. XuUMHueckue ¢GopMyisl BemiecTB. IIpocTble M ClIOKHBIE
BeniectBa. MHaekcel n koadpuumenTsl. KauecTBEHHBIN 1 KOJTUYECTBEHHBIN COCTAaB BEILECTBA.

Xumust ¥ Qu3MKa. YHUBEPCAIbHBIM XapakTep MOJIOKEHUH MOJIEKYISIpHO-KUHETHYECKON
teopun. IloHsTHS «aTOM», «MOJeKyna», «uoH». CrpoeHue BemecTBa. Kpucramimueckoe
cocTosiHue BemiecTBa. Kpucrananueckue pemerku TBepAbix BemecTs. Juddysus. bpoynosckoe
JIBWKEHHE. BelecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

ArperaTHble cocTosiHMS BeulecTB. [loHsTHE 00 arperaTHOM COCTOSIHUM BEIECTBA.
duznyeckue U XUMU4Yeckue siBieHus. ['a3oo0pa3Hble, KUAKUE U TBEp/ble BeuiecTBa. AMOpQHbIE
BEIIECTBA.

Xumus u reorpadusi. Ctpoenue 3emnu: a1po, MaHTHs, Kopa. Jlurochepa. Munepans u
rOopHbIE NOpOAbl. Marmaruueckue M oca-A04Hble (HEOPraHWYECKHE U OpraHUYecKHe, B TOM
YHUCJIE ¥ TOPIOYHE) TTOPOIBI.

Xumust 1 Ouosorus. XUMHUECKUI COCTaB XUBOW KJIETKH: HEOpraHWYecKkue (Boja H
MUHEPAJIbHBIE COJM) WU OpraHudeckue (OenKu, KHUpbI, YIJIEBOAbI, BUTAMHUHBI) BEIECTBA.
Buonornyeckas posb Bozbl B %kHUBOH kieTke. DoTocunTtes. Xnopoduil. buonornyeckoe 3nave-
HUE >KHpPOB, OEIKOB, 3(QHUPHBIX Macel, YIJIeBOJAOB W BHUTAMUHOB /ISl KU3HEAESITEIbHOCTU
OpraHU3MOB.



KauecTtBennsle peakuuu B xuMuu. KauecTBeHHbIe peakuuu. Pacro3HaBaHue BELIECTB C
MOMOIIBI0 KAYECTBEHHBIX peakiuil. AHaIUTHYECKU curHan. OmnpenenseMoe BeElEeCTBO U
pEaKTUB Ha HETO.

Hemoncmpayuu

e Komekuusi pa3iuyHbIX OpeAMETOB WK (GoTorpaduil mpeaMeToB U3 ATIOMHHHSI
JUI WITKOCTPALMK UIEU «CBOMCTBA — IPUMEHEHUEY.

e VYuebOHOe o0O0OpymOBaHWE, WHCIOJNB3yeMOe Ha ypokax ¢(usuku, Owuonoruw,
reorpaQuy U XUMHUH.

e DrekTtpodopHas MamuHa B neicTBur. I'eorpaduueckue moaenu (rimodyc, KapTa).
buonornueckue monenu (MyJsDKM OpraHOB M CHUCTEM OpPraHOB PACTEHHM, KUBOTHBIX U
yenoBeka). PU3NYecKue U XUMUYECKUE MOJEIIN aTOMOB, MOJIEKYJI BEIIECTB U KpUCTalInYe-
CKUX PELIETOK.

e (OObeMHBIE U LIAPOCTEPKHEBBIE MOJIEIH BOJIbl, YIJIEKMCIOTO U CEPHUCTOTO Ia30B,
MeTaHa.

e OOpa3ubl  TBEpIbIX  BEUIECTB  KPHUCTAJIMUECKOro  CTpoeHus.  Mojenu
KPUCTANINYECKUX PELIECTOK.

e Boma B Tpex arperaTHbIX COCTOSIHMSIX. Komekuus KpUCTaJIMYeCKuX H
aMOp(HBIX BEIIECTB U U3JEIINN U3 HUX.

o Komnekuus MuHepanoB (JIa3ypuT, KOPYH]I, XaIbKOIUPHUT, (PIFOOPUT, FaluT).

e Komnekuus ropHbeXx nopoA (TpaHUT, pa3iauuHble (OpPMbI KaldbLuTa — MeJ,
MpaMop, U3BECTHSK).

o Komiekuus roproynx UcKonaembix (HeTh, KAMEHHBIH yrojb, CIaHLbl, TOPD).

Jemoncmpayuonnvie Ikcnepumenmol

e Hayunoe HaOnronenue u ero onucanue. Mzydenue cTpoeHus IIaMeHH.

e (CrnuproBas SKCTpaKIUs XJIOpOPHILIa U3 3€IEHBIX JIUCTHEB PACTECHUM.

e «llepenuBanue» yriekuciaoro raza B CTakaH Ha ypaBHOBELIEHHBIX Becax.

e KauecTtBeHHas peakuus Ha Kucinopox. KayecTBeHHass peakuus Ha YIJIEKHCIIbII
ras.

Jlabopamopnuie onvimoi

e PacnpocTpaHeHue 3amaxa OJEKOJOHA, IyXOB MWJIM JE€30J0pPaHTa KakK IpoIece
T y3un.

e HaOmionenne OpOYHOBCKOTO JBM)KEHHS YacTMYEK UYEPHOM TYyIIM TOA
MHUKPOCKOIIOM.

o Jluddy3us nepMaHraHaTa Kajaus B xKeJaTHHE.

OO6Hapy:xeHue 3(hpUpHBIX Maces B alleIbCHHOBOM KOpOUKe.
W3y4eHne rpaHuTa ¢ MOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.
Omnpenenenue conepkaHus BOAbl B PACTEHUU.

OO6HapyxeHue Maciia B CeMeHax MOJICOJIHEYHHUKA U IPELIKOro opexa.
OGHapyxeHue KpaxMaja B IIICHUYHOU MYKE.

e BizaumopeiicTBue acKOpOMHOBON KUCIOTHI ¢ HoaoM (ompezenenue ButamuHa C B
Pa3IUYHBIX COKaX).

e IlpoayBaHune BbIIBIXa€MOT0 BO3AYyXa YEPE3 U3BECTKOBYIO BOJY.

e OOGHapyKeHHE N3BECTKOBON BOJIbI CPEAM PA3IMUHBIX BEIIECTB.

omawnue onvimul

e l3roroBienue Mozesneil MOIEKYJ XUMUYECKUX BEIIECTB U3 IUIACTUIIMHA.

e Jluddysus caxapa B BoJe.

e  OmBITHI ¢ MYCTON 3aKPBITON TIACTUKOBOM OYTBHIIKOM.

e OOGHapyXeHHe KpaxMaJa B IPOJIyKTax MUTaHUs; sI0I0KaxX.

Ilpaxmuueckas paboma Ne 1. 3HakoMCTBO ¢ JabopaTopHbIM 000pyaoBanueM. [IpaBuia
TEXHHUKHU 0€30I1aCHOCTH.



IlIpakmuueckasn paboma Ne 2. HabmoneHue 3a ropsieil cBedoil. YCTpoicTBO U paboTta
CITUPTOBKH.

I'maBa 2. MareMaTHKa B XUMHH

OTHOCHUTENBHBIC aTOMHAasT W MOJIEKyJiApHas Macchbl. OTHOCHTENIbHAs aTOMHAas Macca
anemeHTa. MoekyisipHas macca. OrnpezelieHe OTHOCUTEIbHON aTOMHOM MacChl XUMUYECKUX
anemeHToB 1o Tabnuue /J[. . MenneneeBa. HaxoxieHre OTHOCUTENBHON MOJICKYJISIPHOW MacChI
o ¢opmysie BemiecTBa Kak CyMMbI OTHOCHTEIBHBIX aTOMHBIX MacC, COCTABJISIFOIIUX BEIIECTBO
XHUMHYECKHX 3JIEMEHTOB.

MaccoBass [0JIsI dJ€MEHTa B CIIOXKHOM BelecTBe. IloHsaTHEe 0 MaccoBOM HoJe
XHMHYECKOTO 3JIEMEHTA B CIIOKHOM BEIIECTBE U €€ pacyeT o ¢opMysie BemecTBa. Haxoxaenue
dbopMyInbl BeHIeCTBA IO 3HAYEHHUSM MACCOBBIX JIOJICH OOpa3ylIUX ero 3JeMEHTOB (s
JIBYX4acOBOT'O H3y4eHHUs Kypca).

Uucteie BemecTBa U cMecu. Yucrteie BemectBa. CMecu. ['eTreporeHHbie 1 TOMOTEHHbBIE
cMecu. ['azo00pasHbie (BO3AyX, MPUPOIHBIN Ta3), xkuakue (HedTh), TBEpHable cMecHu (TOpHbBIC
MOPO/Ibl, KYJMHAPHBIE CMECH U CUHTETUUYECKHE MOIOIINE CPEJICTBA).

O6bemHas nmosst raza B cMecu. OmpeneneHue oObeMHOM Ao0iu raza B cMmecu. CocrtaB
aTMoc(epHOro Bo3/1yxa U IpUPOIHOTO raza. Pacuer o6bema J1omu raza B CMECH 110 €r0 00beMy U
Hao00pOT.

MaccoBas [nosist BemiecTBa B pacTBope. MaccoBas 10 BelecTBa B PacTBOpE.
KoHnnenrpanus. PacTBopuTenb W pacTBOPEHHOE BEIIECTBO. PacdeTr Macchl pacTBOPEHHOTO
BEIIIECTBA 10 MACCe PACTBOPA U MACCOBOM J0JIe PACTBOPEHHOT'O BEIIECTBA.

MaccoBas noins npumeceil. [IoHsTHE 0 YMCTOM BEIIeCTBE M NMpUMecH. MaccoBasi 10
npuMecu B o0pasie ucxomHoro BemecTtBa. OCHOBHOE BemIecTBO. PacueTr macchl OCHOBHOTO
BEIIIECTBA [10 MAacCe BEIECTBA, COAEPIKAILETO ONPEAeIEHHYIO MaCCOBYIO 100 IIpUMeceH.

Jemoncmpayuu

e Komieknus pa3muyHbIX BUIOB MpamMopa U U3JIeJIUH U3 Hero.
CMech peYHOTO U CaXapHOTO IMecKa M UX Pa3JIeiiCHHE.
Komnexnust HeTH 1 HEPTETPOAYKTOB.
Komnnexius OBITOBEIX cCMeCEH.
Huarpamma coctaBa atMocgepHoro Bosayxa. [luarpamMma cocrtaBa MPUPOIHOTO

rasa.
e Komnekuus «MuHepaisl 1 TOPHBIE IOPOJIBI».
Jomawnue onvimol
e ll3yueHue cocrtaBa HEKOTOPBIX OBITOBBIX M (hapMalleBTUUECKHX IpEenapaTos,
COJEpKALIUX ONPENEIECHHYIO OO IPUMECEH.
Ilpakmuueckasa padoma Ne 3. Ilpurorosienue pacTBopa ¢ 3aJaHHOM MaccOBOHM HoJei
PacTBOPEHHOIO BEILECTBA.

I'naga 3. SIBnennsi, npoucxojasime ¢ BelecTBAMI

Paznenenune cmeceil. CrnocoObl pas3zeneHuss cMeceil U ouyncTka BemiecTB. Hekoropsie
npocTeiiiye crnocoObl pa3feNeHusl cMecel: IMpOCEeUBaHME, pa3JeIeHHe CMecel IMOPOLIKOB
JKene3a W Cepbl, OTCTaWBaHUE, JE€KaHTalMs, LEHTPU(PYrMpOBAHUE, pa3J/ieIeHHE C IMOMOIIbIO
JENUTENbHON BOpPOHKHM, (uiubTpoBaHue. @uibTpoBaHue B Jaboparopuu, OBITY U Ha
npousBojcTBe. [lonatue o ¢uubrpare. Ancopouus. [Tonstie 06 amcopOiuu U aacopOeHTAaX.
AKTUBHPOBAHHBIN YroJib KaK BaKHEUITNN afcOpOEHT. Y CTPONCTBO MPOTHUBOTA3a.

JIMCTHIIIAIMS, WM TeperoHka. JucTwiuianus (MeperoHka) Kak IMpOLEcC BbIJIEICHUS
BellecTBa W3 JKUAKOM cMecu. JluctwinupoBaHHas Boja U 00JacTH €€ MNPHUMEHEHUS.
Kpucrannuzanus wunu BblnapuBaHue. Kpucrammuzanuss M BblIapuBaHHe B JabopaTopuu
(xpuctamuzaropsl U ¢appopoBble YalIKK JUIs BbIIapuBaHus) U npupone. lleperonka HedTu.
Hedrenponykrsl. @pakiinoHHas EperoHKa *XHUIKOT0 BO3IyXa.

XUMUYeCKHe peakluu. YCIOBHUSI MPOTEKAaHUs M MPEKpalleHUss XUMUYECKUX PEaKI[Hil.
XVMMHYECKHE PEAaKIUM Kak IPOLECC NPEBpAIICHMs] OJHUX BELIECTB B JApyrue. YCIOBUSA



NPOTEKAaHUs XUMHUYECKUX peakiuil. CONpUKOCHOBEHHE (KOHTAKT) BEILECTB, HarpeBaHUE.
Karanuzatop. Uaruburop. YnpapieHue peakiusiMu TOPEHUSI.

[Ipu3naku xumudeckux peakuuil. [Ipu3Haky XMMHUYECKUX pEaKLUW: MU3MEHEHUE 1IBETa,
o0Opa3oBaHUe OCaJlka, PACTBOPEHUE MOJYUYECHHOI'O OCaJKa, BBIIEICHUE Ta3a, NOSABICHUE 3aIlaxa,
BbIJIEJICHUE U HU TIOTJIONIEHUE TEIUIOTHI.

Hemoncmpayuu

e Ounptp Ilorra. Boponka broxnepa. VYcraHoBka s (UIBTPOBAaHUS TI0A
BaKyyMOM.
e PecnupaTopHble MacKU U MapJIeBbIe MTOBA3KH.
e [IpoTuBoOras u ero ycTpomcTBo.
o Komnekuus «HedTb 1 HEPTEIPOIYKTHI».
Jemoncmpayuonnsle IKCnepumMenn vl
e PazneneHne cMecH NMOPOLIKA CEPBI U XKEJIE3HBIX OMMIIOK.
e PazneneHue cMecH NMOPOLIKA CEPhI U MECKA.
e PazneneHune cMecu BOABI M PAaCTUTEIBHOIO Macila C IIOMOIUBIO JIEIUTEIbHOU
BOPOHKHU.
e [losyueHue TUCTUIUIMPOBAHHOM BOJIBI C OMOILBIO JAOOPATOPHON YCTAaHOBKHU IS
NIEPETOHKH JKUJKOCTEH.
e Pazmenenme cMecm ~TepMaHraHata M JUXpoMara  Kajdus  CIocoOoM
KpUCTAJIIU3AL1H.
e B3saumozelcTBHE KEJIE3HBIX ONMUIOK U IIOPOILIKA CEPHI IIPU HATPEBAHUMU.
e Ilonmyuenue yriekuciaoro rasa B3aUMOJEHCTBHEM MpaMopa C KUCIOTOM U
oOHapy’KeHHE ero ¢ MOMOIIbIO U3BECTKOBON BOJIBI.
e OOHapyKeHHE pacTBOpA IIEJIOUU C TOMOIIBIO HHANKATOPA.
e BsaumozeiicTBue pacTBOpa IepMaHIraHaTa Kajlusi U pacTBOpa JAUXpomaTa Kajus ¢
pacTBOPOM Cyab(pUTa HATPUSI.
e BizaumozeiicTBue pacTBOopa epMaHIaHaTa Kajiausi ¢ aCKOpOMHOBOM KUCIOTOM.
e BzauMmopelcTBuE XJIOpUIA KeEJe3a C KEITOW KPOBSHOW COJBIO M THAPOKCUIOM
HaTpUs.
e BsaumogeiictBue ruapokcua xenesa (I111) ¢ pactBopom cConsiHOM KUCTOTHI.
Jlabopamopnvie onvimoi
e AncopOuusi KyKypy3HbIMH MTaJJOYKaMHU [TapPOB MAaXy4YHX BEIIECTB.
e ll3yueHue ycTpolicTBa 3a)KUTAIIKU U TUIAMEHHU.
Homawnue onvimol
e PazneneHne cMECH CyXOro MOJIOKA M PEYHOTO TIECKa.
OtcTanBaHue B3BECU MOPOIIKA I YUCTKU MOCY/IbI B BOJE U €€ AeKaHTallMsL.
AncopOuyst aKTUBUPOBAHHBIM YIJIEM KPacsAILIUX BELIECTB MENCH-KOJIbI.
PactBopenue B Bosie Tabnerku acnupuna YIICA.
IIpuroroBneHne N3BECTKOBON BOJBI U OIBITHI C HEU.
e l3yuenue cocraba CMC.

Ilpakmuueckaa paboma Ne 4. BplpamuBaHue KPUCTANIOB COJMM  (JAOMAaIIHUMA
HKCIIEPUMEHT).

Ilpakmuueckaa padoma Ne 5. OuncTka IOBAPEHHOH COJIN.

Ilpakmuueckaa paboma Ne 6. VI3yuenue nporecca KOppo3uu Kejesa.

I'nasa 4. Paccka3pl 1o Xumuu

Yuenuueckaa kongpepenyusn. «Bpiaaroniyecst pycCKUe y4eHbIE-XUMUKH.

Konkypc cooowenuin ywawuxca. «Moe T00MMOE XUMHUYECKOE BEIIECTBO» (OTKPBITHE,
MIOJIyYEHUE U 3HAUEHUE).

Konkypc yuenuueckux npoekmoe. KOHKypC TOCBAILIEH H3YyYEHUIO XUMHYECKHX
peaKuui.

Urposas ¢popma ypoka. KpoccBopasl, peOychl, 3arajiku.



TEMATHYECKOE INNIAHUPOBAHHUE

No | Conepxkanue Ko1-Bo yacoB
TEOpHs MIPaKTUKA BCETO
1 XWUMHS B IIEHTPE €CTECTBO3ZHAHUS 9 2 11
2 MareMaTHKa B XUMHUH 8 1 9
3 SBneHus, TpOUCXOISIINE C 7 3 10
BELECTBAMU
4 Paccka3ssl 1o xuMHuHn - 4 4
UTOI'O 24 9 34
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Y4yedoHo — MeToauueckoe odoecrneyeHue:

1. OGopynoBaHue U peaKTUBBI:

2 TexHUuYeCKUE CPECTBA OOyUECHUSI.

3. Cnenmanu3mpoOBaHHBIA TPOrpaMMHO-arapaTHeIi koMruiekce neparora (CITAK):

. MIEPCOHAIIBHBIN KOMITBIOTED;

. *MYJIbTUMEIUHHBIN IPOEKTOP;

. KOJIOHKHU;

. JUCKU C 3aHUMATENbHBIMU ONIBITAMU U 00yYaroliye MyJIbT(QHUIbMBI 10 XUMHUU.

3aHATUS IPOBOAATCS B KaOUHETe XUMUH,
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