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INOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma Kypca BHEYPOUHOM AESTENBHOCTU JUISl ydaluxcsl 7-8 KiaccoB
pa3paboTaHa Ha OCHOBE CJICAYIOIIMX HOPMAaTHUBHBIX JJOKYMEHTOB:

. denepallbHBI  TOCYJAPCTBEHHBIN  00pa30oBaTEeNbHBI  CTaHIAPT OCHOBHOTO
o0miero oOpa3oBaHus, YTBEPKACHHBIN MprKa3zoM MuHucTepcTBa oOpa3oBanus 1 Hayku PD ot 6
okTs10ps 2009 1. Ne 373.

. OcHOBHOIl 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS
«MBOY Bonsmeepounckas COLLD»

Lenu nporpamMmbi:
- CDOpMI/IpOBaHI/IC €CTCCTBECHHO - HAYYHOT'O MHUPOBO33PCHHNA IKOJIBHUKOB.
O3HakoMJIeHHE C 0OBEKTaMH U SBJICHUSMH MaTepUAIILHOTO MUPA.
Pacmmpenue kpyro3zopa, MCIoJIb30BaHUE PA3IMYHBIX METOJOB MMO3HAHUS MPUPOIBI.
®opMUpOBaHHUE MTPOEKTHO — UCCIIEA0BATEIBCKUX KOMITIETEHIIMNA 00yYaroInuXCs.
3agayaMu IIPOrpamMMBbl SIBISIFOTCS CIEAYIOIINE:

1. ChopmupoBath ycTOMYMBBINA MO3HABATENBHBIN HHTEPEC K MPEAMETY XUMUU:

° MOJArOTOBUTH YYaIlUXCs K U3yUEHUIO y4eOHOTo MpeIMeTa XUMHUs B § Ki1acce;

o Pa3BUTHL T[MO3HABATCIIBHBIC HWHTCPECBI W HHTCIIIICKTYAJIBHBIC CIIOCOOHOCTH B
npoliecce MpoBeIeHUs] XUMHUECKOTO SKCIIEPUMEHTa, CAMOCTOSTEIbHOCTh IPUOOPETEHNS 3HAHUI
B COOTBETCTBHUH C BOSHUKAIOIINMHU )KU3HCHHBIMU HOTpe6HOCT${MI/I;

. dbopMupoBaTh yMeHHs HaOmIOgaTh W OOBSCHATH XMMHMYECKHE SIBICHUSA,
IIPOUCXOSIINE B IPUPOJIE, OBITY, AEMOHCTPUPYEMBIE YUUTEIIEM;
. dbopMupoBaTh yMeHHE padOTaTh C BEIIECTBAMH, BBINOJHATH HECJIOXKHbBIE

XMUMUYECKHE OIBITHI, COOIOIaTh MPaBUia TEXHUKH OC30MaCHOCTH,

2. Pa3BuBaTh UCCIIEIOBATEIBCKHE  TBOPUSCKHE CIIOCOOHOCTH yUaIHXCSI:

o bopMUpOBaTh YMEHHE BBIMOIHATH H TPAMOTHO O(GOPMIIATH MUCCIIEI0BATEIBCKYIO
paborty;

L CbOpMy.]'IHpOBaTB Oejib M 3aaa4u HUCCICOOBAaHUs, BBIABUTATh T'HMIIOTC3Yy, BBIACIIATH
npo0eMy, OOBEKT M MPEIMET UCCICIOBaHMS, COCTABIAThH IUIAH JCHCTBUI M KOPPEKTHPOBATH
ero;

. JIeNaTh BBIBOJIBI U 3aKIIIOUEHUS, aHATTU3UPYS MPOJICTaHHYI0 PadoTy.
3. ®opmupoBaTh HHPOPMAITMOHHO-KOMMYHUKAITMOHHYIO TPAMOTHOCTE:
. pa3BUBaTh YMEHHUS CaMOCTOSATEIHLHO WCKaTh, OTOHMpaTh, AaHAIU3UPOBATH,

MPENICTaBIsATh, TepeAaBaTh WHPOPMAIUIO, HCIONB3YsS COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTHH;

. COBEpIICHCTBOBATh TEXHUYECKUE YMEHHSI M HAaBBIKH pa0OTHI C MPOTrpaMMaMH I10
CO3J/IaHUIO TECTOBBIX U I'paUUECKUX 0OBEKTOB, JOKYMEHTOB, IPE3eHTAIHA, (PUITHMOB.

4. BocnuThIBaTh 3KOJIOTMYECKYI0 TPAMOTHOCTD:

. (dbopMUpOBaTh YMEHUS TPOTHO3UPOBATH BO3MOXKHBIC MOCIEIACTBHS ACATEILHOCTH
YeJIOBEKa I JOCTIDKCHHsS] O€30MacHOCTH, KaK COOCTBEHHOW JKM3HENESITCIbHOCTH, TaK W
0€30IacHOCTH OKPY’KaIOIIeH Cpebl;

. dbopMUpOBaTh YMEHHUS OOECHEUUTh JIMYHYIO DKOJIOTHYECKYI0 Oe30macHOCTb,
7ienasi MpaBWIIbHBIN BBIOOP CpPEeIU OTPOMHOTO KOJHMYECTBA HOBBIX XUMUYECKU CUHTE3UPOBAHHBIX
BEILIECTB, a TaK K€ OLEHUBAaTh pEKJIaMy, COJEPKallyl0 MOJ4ac JIOKHBIE CBEIEHUS IS
MOTPEOUTENS WM MPOTHBOPEYAIYI0 OCHOBHBIM 3aKOHAM €CTECTBEHHO - HAyYHBIX JUCIUILINH.

PabGouas nporpamma peanusyercs Ha ocHoBe YMK, co3pgaHHOro moj pyKOBOJCTBOM
O.C. I'abpuensHa u yueOHuKa «Xumus. BBoaHbIi Kypc. 7 kimace» // Xumus. BBomaHbIi kype. 7
KJ1ace
I"a6puensu O.C., OctpoymoB N.I'., Axnebunun A.K. 7-e u3zn., crep. - M.: 2013. - 160 c. //



Pabouass mporpamma BHEYpPOUHOM MAEATETBHOCTH JANs 7 Klacca MperycMaTpuBaeT
n3ydeHue XuMuu B o0béme 34 wyaca B rox, 1 wac B Hememo. KanenmapHo-temaTHdeckoe
IJIAHUPOBAHKME COCTaBJIEHO Ha 34 yaca.

JIMYHOCTHBIE U METAINIPEIMETHBIE PE3YJIbTATbI OCBOEHUS
KYPCA BHEYPOYHOM JESITEJJbHOCTH

CucTeMHO — 1eATeIbHOCTHBIN MOAXO0/I, IeXKAIIUK B OCHOBE CTaHIapTa, MPEINoaraer:

- OmnpezeNIeHHe eI M OCHOBHOTO pe3yJibTaTa 00pa30BaHMsI KaK BOCIIUTAHUE U PAa3BUTHE
JUYHOCTH OOYYaromMXcsi, MOITOMY CTaHIApT YCTaHaBIMBaeT TpeOOBaHMUS K pe3yibTaTaM
O6yanOIIII/IXCSI HEC TOJIBKO IPCIMCTHBIM, a B IICPBYIO OUCPCAb JIMYHOCTHBIM U MCTAITPECAMCTHBIM.

MertanpeamMeTHble  pe3yibTaThbl MPEJICTaBISIOT ~ cOOOM OCBOCHHBIE
00ydJarolUMHUCs YHUBEPCAIbHBIC YyUYeOHBIC JEHCTBUS (IIO3HABATEbHBIC, PETYISITUBHBIE H
KOMMYHHKaTHBHbBIE), 00€CTIeUMBAIONINE OBJIAICHUE KIIIOUEBBIMU KOMITETEHIIUSAMU. JINUHOCTHBIE
pe3yJIbTaThl MPEACTABISIOT CO00M OCBOEHHBIE JTMYHOCTHBIE Y'Y 1.

OcBoeHue MporpaMMbl 00YUYaIOITIMHUCS TIO3BOJIHUT MOJIYYUTh CIEIYIONINE PE3yIbTaThl:

- B cdepe pa3BuTHS JMYHOCTHBIX YHHBEPCAJBHBIX YYeOHBIX eHCTBHIl CO3/1aTh
ycioBuUs 1 (GOPMUPOBAHUS:

¢ OCHOB COIIMaJIbHBIX KOMHCTGHHI/II\/JI (BKJIIOLIaS'I HCHHOCTHO-CMBICJIOBBIC YCTAHOBKU H
MOpajbHbIE HOPMBI, OTIBIT COIUAIBHBIX U MEKINYHOCTHBIX OTHOILLIECHHI);

* TOTOBHOCTH U CIIOCOOHOCTH K MEPEXoly K caMooOpa30BaHMUIO HA OCHOBE Y4eOHO-

MO3HaBaTeNbHON MOTUBAIIUH, B TOM YKCJI€ TOTOBHOCTH K BHIOOPY HaIpaBIICHUS

npouIBLHOTO 00pa30BaHUS.

- B cdepe pa3BuTHI KOMMYHHKATHBHBIX YHHMBEPCAJBHBIX Y4eOHBIX jeicTBMIl
porpaMMa CriocoOCTBYeT:

* (QopmupoBaHuiO ACWCTBHI 1O OpraHuU3allid ¥ IUIAHUPOBAaHUIO  Y4eOHOTO
COTPY/ZHUYECTBA C YUYHUTEIEM M CBEPCTHHKAMM, YMEHHH paboTaTh B Tpymnre U MPHOOPETEHUIO
OTbITa Takoi paboThI, MPAKTUYECKOMY OCBOCHHMIO MOPAJbHO-ITHUECKUX U TICHXOJIOTUYECKUX
IMPUHIUIIOB O6IHCHI/I$I 1 COTPYAHHUYCCTBA,

* MPAKTUYECKOMY OCBOCHUIO YMEHHI, COCTABISIONINX OCHOBY KOMMYHHUKAaTUBHON

KOMIICTCHTHOCTU: CTaBUTb H PpPCIIATh MHOFOO6pa3HI)Ie KOMMYHHKATHUBHBIC 3a/1a4u;
JecTBOBaTh € YYE€TOM TO3MIMHM JAPYroro M YMETh COTJIaCOBBIBaThH CBOM JCWCTBHUSA,
YCTaHaBJIMBATb n noAACPKUBATH H€O6XOZ[I/IMI)IG KOHTAKThI C ApyrumMu JJIOAbMU,
YAOBIETBOPUTENLHO BIAETh HOPMAMH U TEXHUKOW OOIICHHUS.

- [lpuopureTHOC BHUMAHHE yNEISICTCS MO3HABATEIBHBIM YHHBEPCAJIBHBIM Y4eOHBIM
JeHCTBUSIM:

* MPAKTUYECKOMY OCBOCHHIO OOYYaIOUIMMHUCS OCHOB IPOEKTHO - HCCIIEIO0BATEIILCKOM
NeSITeNIbHOCTH;

¢ MMPAKTUYCCKOMY OCBOCHHUIO MCTOAOB MMO3HAHUSA, UCITIOJB3YEMbBIX B Pa3JIMYHBIX O6HaCT$IX
3HaHUSA U cdepax KyJIbTypbl, COOTBETCTBYIOIIETO WM HWHCTPYMEHTApUS U MOHITHIHOTO
ammapara, peryjasipHOMY OOpalicHHIO B y4eOHOM MpPOIECCe K MCIOJB30BAHUIO OOIMICydeOHBIX
YMEHHH, 3HAKOBO-CUMBOJIMYECKUX CPEICTB, MIMPOKOrO CIEKTpa JOTHYECKUX ACHCTBHIA H
onepauuu.

- B cdepe pazButus peryJiasiTUBHBIX YHHBEPCAJIbHBIX Y4eOHBIX /eilcTBHIl
NPUOPUTETHOE BHUMAHUE YAENseTcs (OPMHPOBAHUIO JEHCTBHU II€TETIONaraHus, BKIIOYas
CIIOCOOHOCTH CTaBUTh HOBBIEC yUueOHBIC IIENIU U 33]]aui, TUIAHUPOBATh UX PeaTH3aIlHIo.

- B cdepe pa3BuTHs IIIaHUPyeMbIX BOCHUTATEIbHBIX Pe3yJIbTATOB Kypca:

Ilepsoiii yposens pesynrbmamog - NPUOOPETEHUE MIKOJIBHUKAMH COLIMAJIbHBIX 3HAHUU U
HpGIICTaBJ'IeHI/If/'I 0 XUMHYCCKUX TEXHOJOTHAX, O 3HAUYCHUC XHWMHU B COBPEMCHHOM MHUPC,
pa3IMYHBIX TEXHUKAX U BUAAX MCKYCCTBA, UCIOJB3YIOMUX JOCTUKECHHSI XUMHUH, TOHUMaHUS HX
COHH&HBHOﬁ 3HAYUMOCTH B HOBCCHHCBHOﬁ KU3HU. I[JISI JOCTHXKCHUA JAHHOTO YPOBHA
pe3yNbTaToOB 0c000€ 3HAUEHHE HMMEET B3aMMOJICHCTBHE yUYEHHKAa CO CBOMMHU YUUTENSAMHU Kak
S3HAYUMBbIMHU JIs1 HCTO HOCUTCIISIMHU COITMAJIBHOTO 3HAHUSA U ITIOBCECAHCBHOI'O OIIbITA.



Bmopoti yposens pe3ynvmamog - GopMUpOBaHUE TO3UTHBHOTO OTHOIIEHUS IITKOJIEHUKOB
K 0a30BBIM IIEHHOCTSIM OOIIecTBa (YENOBEK, ceMbsi, OTeuecTBO, MPUPOJIa, MUP, 3HAHUS, TPYII,
KyJbTypa), YBaXKEHHUS K JyXOBHO-HPABCTBEHHBIM ILIEHHOCTSM B MPOLECCE KOMIUIEKCHOTO
OCBOCHH IpPOTrpaMMBbI, OCMBICJICHHOI'O IMOHMMAaHHA pPOJIKM W 3HAUCHUA KYJIbTYPbl B XHU3HU
HapoJia, LEHHOCTHOTO OTHOIICHMS K COLMAJIbHOW peaJlbHOCTH B 1enoM. Jlisi TOCTHXKEeHUs
JAHHOTO YyPOBHSI PpE3yJbTAaTOB 0CO0OE 3HAYEHHWE WMEET pABHOIPABHOE B3aUMOJICHCTBUE
IIKOJIbHUKA C JIPYTMMHU IIKOJbHUKAaMU Ha YpOBHE KJACCa, LIKOJbI, TO €CTh B 3allUILIECHHOM,
JPY>KECTBEHHON €My COITMaIbHOU cpeie.

Tpemuii yposenv pe3yrbmamog - NMOITYYEHUE HIKOJIbHUKAMU OIbITa CaMOCTOSTEIbHOTO
COIMAJIBHOTO  JIEUCTBHSI, pa3BUTHE TBOPUECKOTO TOTEHIMAJa JIMYHOCTH B  MPOIEcce
WCCIICIOBAHMSI M pPeaTu3allid TBOPUYECKHX NPOEKTOB — HCCIEAOBATENbCKOM paboThl. Jlms
JTOCTIDKCHUSI JAHHOTO YPOBHSI PE3yJIbTATOB 0CO0O€ 3HAYEHHWE WMEET B3aUMOJICHCTBUE
IIKOJIFHUKA C COLMAJIbHBIMU CYOBEKTaMU 3a TpeJeliaMd IIKOJbI, B OTKPHITON OOIIECTBEHHOM
cpene.

Cucrema OTCIEKUBAHUS U OLICHUBAHUS PE3yJIbTaTOB OOYYCHUS MIKOJIHHUKOB TPOXOIUT
yepe3 ydacTue WX B Oecemax 1Mo pa3HBIM TeMaM, ydacThe B HAay4YHO — HCCIICIOBATEIHCKHUX
KOH(EpEeHIIUSIX M KOHKypCax HCCIIEeI0OBaTeIbCKUX padoT, pean3alui0 HCCIIeT0BATEbCKUX
MIPOEKTOB.

Bce oOyuaromiuecs: B TeueHHE TOCEIICHUS 3aHITHI BHIOMPAIOT TEMY HCCIEAOBAaHUS U
BBITIOJTHSIFOT UCCIIE0OBATEIIbCKYIO paboTy, KOTOpasi MPEACTABISICTCS] HA UTOTOBOM KOH(EPESHITHH.
[Ipu 3TOM BO3MOKHO BBINIOJIHEHHE TBOPUYECKOTO OTYETA KaK MHJUBUAYAJIbHO, TaK U B TPYIIIE U3
3-4 yenoBex.

®opmupoBanue YVY/]l BpicTymaeT Kak Ielb 0Opa3oBaTENBHOTO IIpoliecca, a UuxX
c(hOpMHUPOBAHHOCTH OmpenessieT ero 3pPeKTUBHOCTD.

COJIEP)KAHUE TEM KYPCA BHEYPOYHOM JESTEJBHOCTH
I'maBa 1. Xumns B ueHTpe ecrectBo3Hanus (11 yacos)

XHUMHS KaK 4acTh ecTecTBO3HaHMs. [IpenMer xumun. XuMHs — 4acTh €CTECTBO3HAHMS.
B3auMooTHOIIEHUsT YelloBeKa U OKpyXkaromero mupa. Ilpenmer xumun. dusnyeckue Ttena u
BemiecTBa. CBoNCTBA BellecTB. [[puMeHeHne BEIeCTB Ha OCHOBE UX CBOMCTB.

HabmiogeHne W SKCIEpUMEHT Kak METOJbl M3Y4YEHHs €CTECTBO3HAHUS U XUMHH.
Habmonienne xak OCHOBHOM MeTOJ TO3HAHUS OKPY’KAIOLIEro MHpa. YCJIOBHS IPOBEIEHUS
HaOmronenus. [mnore3a. OkcnepumeHnT. BeiBoa. Crpoenue mnamenu. JlaGoparopuss u
o0opyoBaHue.

MogpenupoBanue. Mogens, MoaenupoBaHue. (OCOOEHHOCTH  MOJEIMPOBAHUS B
reorpadun, Qusuke, Ouosmornu. Monenn B Ouonorun. Mymspku. Moxaenu B ¢u3suke.
OnexkrpodopHas MammHa. ['eorpaduueckue Momenu. XUMHUECKHE MOJIENU: TPEeIMETHbIC
(Mozenu aToMa, MOJIEKYJ, XMMHMYECKHX M IPOMBIIICHHBIX MPOU3BOJACTB), 3HAKOBbIEC, WIH
CHMBOJIbHBIE (CMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BELLIECTB, YPABHEHUS PEAKLIUN).

XuMuyeckue 3HaKd MU (GopMysbl. XUMHUYECKHH 3eMeHT. XHUMHUYeckue 3Haku. Ux
o0O3Ha4YeHHEe, MPOU3HOUICHWE. XHUMHYeckhe ¢GopMynbl BemecTB. lIpocTeie M ClOXKHBIE
BemectBa. Haekcrl u koaddunmeHTsl. KauecTBeHHBIN 1 KOJIMYECTBEHHBIM COCTAaB BEILIECTBA.

Xumust ¥ Qu3nka. YHUBEPCAIbHBIM XapakTep MOJIOKEHUH MOJIEKYISPHO-KUHETHYECKON
teopun. IloHsTHS «arom», «Mmoiekyna», «uoH». CrpoeHue BemecTtBa. Kpucrammueckoe
cocTosiHue BemiecTBa. Kpucrammueckue peretku TBepabix Beniects. Auddysus. bpoyHosckoe
JBHKeHNe. BelecTsa MOIEKyIsIpPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

ArperatHble cocTOsiHHMsS BemecTB. lloHsTHe 00 arperaTHOM COCTOSIHUM BEIECTBA.
®dusnueckre U XuMuieckue siBieHus. ['a3o00pa3uble, )KUIKKUE U TBEpAble BemecTBa. AMop(dHbIe
BEILECTBA.

Xumus u reorpadus. CtpoeHue 3emiu: sipo, MaHTus, kopa. Jlurochepa. Munepasns u
rOpHbIE TOpOJbl. MarmMaTuyeckue M Oca-I0YHblE (HEOPraHMYECKHE U OpPraHUYECKUE, B TOM
YHUCJIC U TOPIOYNE) TTOPOJIBI.



Xumust 1 O6uonorus. XUMHYECKHH COCTaB JKMBOM KIIETKU: HeOpraHudeckue (Boja U
MUHEpaJbHBIE COJM) WU OpraHudeckue (OenKu, KHUpbI, YIJIEBOAbI, BUTAMHUHBI) BEILIECTBA.
buonoruydeckast pois BoAbI B )kUBOM KieTke. DotocunTe3. Xinopopui. buongoruueckoe 3Haue-
HUE >KUpOB, OENKOB, 3(PUPHBIX Macels, YIJIEBOJOB M BUTAMHUHOB Ui JKU3HEAESITEIbHOCTU
OpraHU3MOB.

KauectBennsle peaknuu B xumuu. KauecTBeHHble peaknuu. Pacnio3HaBaHHE BEHIECTB C
IIOMOUIbI0 KA4YECTBEHHBIX peakuMi. AHanmuTHdeckuil curHaia. OmnpenenseMoe BELIECTBO U
PEaKTHUB Ha HETO.

Jemoncmpayuu

o Konnmeknus pa3nuyHbIX MPEAMETOB WK (GoTorpaduil MpeaMeToB U3 aTFOMHUHUS
JUTS WUTIOCTPAIMK UJIEU «CBOMCTBA — MPUMEHEHHEY.

o YyeOHoe 000OpyIOBaHHME, UCIOIB3yeMOE Ha Ypokax (U3MKH, OHOJIOTHH,
reorpaduy U XUMHUU.

. DnektpodopHas MamuHa B AeicTBUU. [ eorpaduueckue Moaenu (Taodyc, KapTa).

buonornueckne Moxaenu (MyJsKM OpPraHOB M CHCTEM OpPraHOB pAaCTEHUM, >KUBOTHBIX U
yenoBeka). PuU3nyeckre U XMMHUYECKHE MOJIEIH aTOMOB, MOJIEKYJI BEIIECTB M KPUCTAJUIMYE CKIX
pELIETOK.

o OObeMHBIE U MIapOCTEPKHEBBIE MOJIEIH BOJIbI, YIJIEKHCIOTO U CEPHUCTOTO Ta30B,
MeTaHa.

. OOpasnbl  TBEpABIX  BEMIECTB  KPUCTALIMYECKOTO  CTpoeHUs.  Mojenu
KPUCTAJIIMYECKHUX PEIIETOK.

J Boga B Tpex arperaTHelx cocTosiHUSAX. KoJuleKuMsl KpHUCTaUIMUECKUX U
aMOp(HBIX BEIIECTB U U3JEIUN U3 HUX.

o Konnexnus MuHepanoB (J1a3ypuT, KOPYH[, XaJIbKOIUPUT, (IFOOPUT, TAJIUT).

J Konnexknus ropHbIX mopoa (IpaHHT, pa3iudHble (GOpPMbI KalblHUTa — Mel,
Mpamop, U3BECTHSIK).

o Konnexnus roprounx nckomnaeMslx (HeThb, KAMEHHBIN yroiib, ClIaHIbI, TOPd).

Jemoncmpayuonnvle IKCnepuMenmol

. Hayunoe HaGmoieHue u ero onucanue. M3yueHre cTpoeHus miaMeHu.

o «IIepenuBanue» yIJIEKUCIOrO ra3a B CTAaKaH HA YPaBHOBEILIEHHBIX BeCax.

J KauectBeHHast peakuusi Ha kuciopof. KadecTBeHHas peakuusi Ha YIVIEKHCIIBINA
ras.

Jlabopamopnuie onvimol

. PacnipocTpaneHne 3amaxa OAEKOJOHA, AYXOB WM J€3010paHTa Kak Ipolecc
muhdys3um.

. OOHapy:xeHue 3(pUpHBIX Maces B alleIbCHHOBOM KOpOUKe.

. N3ydeHue rpaHuTa ¢ MOMOIIBIO YBEIUYUTEIBHOTO CTEKIIA.

o Omnpenenenue cosiep:kaHusi BOJIbI B pAaCTCHHH.

o OOHapy>keHue Maciia B CEMEHax I0JICOJTHEYHHKA U IPELIKOro opexa.

. OOHapy>keHue Kpaxmaia B IIIEHUYHOH MyKe.

. B3aumopeiictBue ackopOMHOBOM KHUCIOTHI ¢ HogoM (onpeneneHue BuramuHa C B
Pa3INYHBIX COKAX).

. IIponyBaHMe BBIABIXAEMOIO BO3yXa Y€pPE3 U3BECTKOBYIO BOLY.

o OOHapy>keHHe U3BECTKOBOM BOJIBI CPENIU Pa3IMYHBIX BEIIECTB.

Jomawinue onvimot

. N3rorosnenne Mozenel MOJIEKYJl XMMUUECKUX BEIIECTB U3 IJIaCTUIIMHA.

o Huddyszus caxapa B Boze.

. OnbITHI ¢ TyCTOM 3aKPBITON MIIACTUKOBON OYTHUIKOM.

o OOHapy>xeHue Kpaxmaia B IPOAYyKTaX MUTaHUs; sI0J0Kax.



Ilpakmuueckaa paboma Ne 1. 3HakoMcTBO ¢ JabopaTopHbIM 00opynoBanueM. [IpaBuia
TEXHUKH 0€301MaCHOCTH.

Ilpakmuueckasn padoma Ne 2. HabnroneHue 3a ropsiieil cBeuoil. Y CTpoiCcTBO U paboTa
CIIUPTOBKMU.

I'maBa 2. MaremaTtuka B xumuu (9 4acoB)

OTHocuTeNbHBIE aTOMHasi M MoJieKyisipHas Macchl. OTHOCHTeNbHash aTOMHas Macca
aneMmeHTa. MonekyisipHas Macca. OmnpeneneHue OTHOCUTEIbHONW aTOMHOW MacChl XMMHUYECKHUX
anemenToB 1o tabnuue /1. . MenaeneeBa. HaxoxneHne OTHOCUTENbHONW MOJIEKYJISIPHON Macchl
1o (opmysie BemecTBa Kak CyMMbl OTHOCUTENIBHBIX aTOMHBIX MAaccC, COCTaBIISIOIINX BEIIECTBO
XUMHNYECCKHX IJIEMCHTOB.

MaccoBast 107 2J€MEHTa B CIOXHOM BemecTBe. [loHste o MmaccoBoil Jnoie
XUMHUYECKOTO AJIEMEHTA B CII0HOM BEILECTBE U €€ pacueT o gopmyJie Beniectsa. Haxoxaenue
¢dopMysBl BeliecTBa IO 3HAYEHUSIM MAacCCOBBIX [J0Je 00pa3ylomuxX ero »JIeMEeHTOB (st
JIBYX4acOBOTO M3YUYEHUS Kypca).

Uucteie BemecTBa U cMecu. Yuctele BenjectBa. CMecu. ['eTeporeHHsle 1 TOMOTE€HHBIE
cmecH. ["azoo0pasHble (BO3MyX, MPHUPOJHBIN Ta3), kuakue (HeQThb), TBepAble cMecH (TOpHBIE
IIOPO/IbI, KyJIMHAPHBIE CMECU M CHHTETUYECKUE MOIOILUE CPECTBA).

OOnemuas nmonst raza B cMecu. OmpeneneHue oObeMHON J0u raza B cMmecu. CocTaB
aTMOC(epHOro Bo3ayXa U MPUPOIHOro ra3a. Pacuer oObemMa /10511 raza B CMECH 10 ero 00bemMy 1
Hao00pOT.

MaccoBast non BewiecTBa B pacTBope. MaccoBasi J0is BEIECTBA B PacTBOPE.
Konnenrpanus. PactBopurens u pacTBopeHHOe BemiecTBO. PacueT Macchl pacTBOPEHHOTO
BEIIECTBA [10 MacCe pacTBOpPa U MACCOBOM J10JI€ pACTBOPEHHOTI'O BEIIECTBA.

MaccoBas nons npumeceil. [lonsaTne o 4ucTOM BemiecTBe W nmpuMecH. MaccoBas 10
npuMecH B oOpaslie UCXOAHOro BemecTBa. OCHOBHOE BeIIECTBO. PacueT macchl OCHOBHOTO
BEIIECTBA I10 Macce BEIEeCTBa, COAEPIKAILEro ONPEeIEHHYI0 MacCOBYIO JOJII0 pUMeceH.

Jemoncmpayuu

° Konnekuus pa3nuyHbIX BUJIOB MpaMopa U U3JIETTUN U3 HETO.

° CMech peyHOT0 U CaxapHOTO MeCKa U UX Pa3zeiICHHE.

° Konneknus Heptr 1 HEPTEIPOTYKTOB.

° Komnnexiusa OBITOBBIX CMECEIA.

° Jmarpamma coctaBa atMochepHOro Bo3myxa. JlmarpamMma cocTaBa MPUPOTHOTO
rasa.

° Konnekuus «MuHepaibl U TOpHbIE TOPOIBD.

Jlomawnue onvimot

° N3yuenne cocraBa HEKOTOPHIX OBITOBBIX M (DapMaleBTHYECKUX IpernapaTos,

COJIEp KaIMX ONPEACIEHHYIO JI0JII0 IPUMECEH.
Ilpakmuueckaa paooma Ne 3. [IpurotoBieHrue pacTBOpa ¢ 3aJJaHHON MAacCOBOU J10Jei
PacTBOPEHHOI'O BEIIECTBA.

I'nasa 3. SIBenusi, npoucxoasimme ¢ Bemecrsamu (10 yacon)

Paznenenne cmeceit. CriocoObl pa3zieneHus cMeced M OouucTKa BeulecTB. Hekoropeie
mpocTeiiire crnocoObl pa3feNieHus] CMecel: MpoceuBaHME, pa3eieHHe cMeceld MOPOIIKOB
JKejle3a U cepbl, OTCTauBaHWE, JEKaHTalusl, LEHTpU(yrupoBaHHE, pa3/eiICHHE C MOMOIBIO
JENUTENbHON BOpPOHKH, (uiabTpoBaHue. DunbTpoBaHHEe B Ja0OpaTOpuH, OBITY U Ha
npousBojcTBe. [lonstue o ¢unbrpare. Ancopouus. Ilonstie 06 agcopOuum u aacopOEeHTax.
AKTUBHUPOBAHHBIA YTOJIb KaK BaKHEUIITUH afcOpOEHT. Y CTPONCTBO MPOTHUBOTa3a.

Juctnisiuys, win neperoHka. Juctwiisnus (meperoHka) Kak IPOLECC BbIACIECHUS
BEllECTBA M3 JKUAKOM cmecu. JlucTwianupoBaHHass BoJa M OONAacTH €€ MPUMEHEHHS.
Kpucrannuzanus wnu BeimapuBaHue. Kpucramnmzauus M BbllapuBaHue B Jaboparopun
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(xpuctamunzaropsl U (apdopoBble YalIKK A BbIMapuBaHus) U npupoje. Ileperonka HedtH.
Hedrenponykrel. @pakiimoHHast meperoHka *HIKOro BO3yXa.

XVWMUYECKHE peakUuu. YCJIOBHUS NPOTEKAHUS M MPEKPALIEHUS XUMHUYECKUX PEAKIUI.
XUMUYeCKHe peaklMd Kak MpoLecC MpeBpalleHus OJHMX BEIIECTB B Jpyrue. Y CIOBHS
NPOTEKaHUsl XMMHUYECKUX peakiuil. ConpukocHOBeHHE (KOHTAKT) BEIIECTB, HarpeBaHHUe.
Karanuzatop. Muruburop. YnpasieHnue peakiusiMi ropeHusl.

[Ipu3nakyu xumuueckux peakuui. [Ipu3HakM XMMHUYECKHMX peaKklUMi: W3MEHEHHUE IIBETa,
oOpa3oBaHKE OCaJlka, PACTBOPEHHE IMOJYUYCHHOTO OCaJKa, BBIIEICHUE Ta3a, MOsBICHHUE 3araxa,
BBIICJIEHUE U HU TIOTJIONICHUE TEIUIOTHI.

Hemoncmpayuu

[ ]

. Komnnexuus «HedTs 1 HehTEPOIYKTHI.

Jlemoncmpayuonnsie IKCnepumenmaol

. Pa3znenenue cmecu nmopouika cepbl U KeJIE€3HbIX OMUIIOK.

. [TonydeHne TUCTUIUTMPOBAHHON BOBI C TOMOIIIBIO JTA00PATOPHOM YCTAHOBKH ISt
MIEPETOHKH JKHUJIKOCTEH.

. B3anMogeiicTBre xene3HbIX ONUIOK M MOPOILIKa CEPbl IPU HATPEBAHUU.

. [lonyuenue yriaekucinoro rasa B3aUMOJICWCTBHEM Mpamopa C KUCIOTOM U
oOHapy»KeHHE ero ¢ MOMOIIbIO U3BECTKOBOM BO/IBI.

. Karanutuueckoe pasznoxeHHe MEpoKcHIa BOJOpoJa (KaTaau3atop — JUOKCH]
Maprasxia (I1V)).

o Oo6HapysxeHue pacTBOpa MIEI0UN C TOMOIIBIO MHIUKATOPA.

. B3anmogeiicTBue pactBopa nepMaHraHata Kajaus U pacTBOpa AUXpomaTa Kajlus ¢
pacTBOpoM cysb(puTa HaTPUS.

o B3aumopeiicTBue pacTBopa nepMaHraHara Kajuusi ¢ aCKOpOMHOBOM KHCIIOTOM.

. B3anmogeiicTBue xyopuaa xesue3a ¢ KeJITOH KPOBSHOM COJIbIO M THAPOKCHIOM
HaTpHsl.

. B3anmogeiicteue ruapokcuna xenesa (I11) ¢ pactBopom comsiHO#M KUCTOTEHI.

Jlabopamopnuie onvimoi

. N3ydeHue ycTpoicTBa 3aKUTAIKH U IUIAMEHMU.

Jlomawinue onvimut
OtcranBaHue B3BECH MOPOLIKA AJI1 YUCTKH ITOCY/Ibl B BOJE U €€ JIeKaHTalus.
AnicopO1yst aKTUBUPOBAHHBIM YTJIEM KPACSIIUX BEIIECTB NENCU-KOJIBI.
PactBopenue B Boze TabneTku acnupuna YIICA.
[IpuroTtoBneHne U3BECTKOBOM BOJIBI U OIBITHI C HEH.
N3yuenne cocraa CMC.

Ilpakmuueckaa paboma Ne 4. BplpamuBaHue KPUCTAUIOB COJMU  (JIOMAITHHMA
JKCIEPUMEHT).

Ilpakmuueckaa padooma Ne 5. OuncTKa TIOBAPEHHOH COJIN.

Ilpakmuueckasn padboma Ne 6. VI3yuenue nporecca KOppO3uu Kele3a.

I'naBa 4. Paccka3bl mo xumuu (3 4yaca)

Yuenuueckaa kongpepenyusn. «Bplraronmecst pycCKUe y4eHbIE-XUMUKWY.

Konkypc cooowenuin yuawguxca. «Moe 1o0MMoe XHUMHUYECKOE BEIIECTBO» (OTKPHITHE,
MOJIyYeHHE U 3HAYCHHUE).

Konkype yuenuueckux mnpoexkmog. KOHKypC TOCBALIEH H3YYEHUIO XHUMHUYECKUX
peaKuuid.



YYEBHO - TEMATHYECKOE IINTAHUPOBAHUE

No | Coneprxanue Kosn-Bo vacoB
TEOPHSI MIPaKTHKA BCEro
1 XUMUS B IEHTPE €CTECTBO3HAHUS 9 2 11
2 Maremaruka B XUMHH 8 1 9
3 SIBreHus, TPOUCXOIAIINE C 7 3 10
BEIIECTBAMU
4 Pacckassl 1o xumnu - 3 3
HUTOI'O 24 9 33




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

No Tema KoJ-Bo Buabl nesareJbHOCTH Pe3yabTaTsl Jara
4acoB Meranpeamernbie (I1- JINYHOCTHBIE Il1an. dakr.
no3HaBaTeJibHble, P-
peryasituHbie, K-
KOMMYHHMKATHBHbIE)
I'JIABA 1. XUMMUSA B HEHTPE ECTECTBO3HAHMSI (11 yacoB)
XuMHus Kak 4acThb Becena o  ecrectBo3Hamuu  kak | [I: ¢dopmyiaupoBats oTBeThl Ha | DOpMHpOBaHHE

€CTECTBO3HAHHS.
IIpeamer xumuu

KOMILIEKCE HayK O IpHpone: (H3HKH,
XAMUHW, OWONOTHH W reorpaduu; O

BOIMPOCH! YYUTENS; ydJacTBOBaTh B
TpYNIOBOH paboTe; HCIIOIb30BaTh

TIO3HABATEJIBHBIX HHTCPECOB
U MOTHUBOB, HaIIPaBJICHHBIX

TIOJIOKUTEIBHOM W OTPHLATENBHOM | NpHEMBbI paboThl ¢ MHpOpManmei. Ha H3y4eHHe XUMHU.
BO3CHCTBUH YEIIOBEKA HA MIPUPOLY. K: IIJIAHUPOBATh yueOHOe | PopmupoBanue YMEHHH
IMpesenranmss «Tema wu BemiecTBa. | COTPYAHUYECTBO C YYUTeJIeM U | COONIIOAATH AMCHMIUIMHY Ha
CBolicTBa BeLIECTB KaK OCHOBAa HX | CBEPCTHUKaMU; BIAJIETh MO- | ypOKe, YB)KUTEIIBHO
NIPUMEHECHHUS. JleMoHcTpaiusi | HOIOTUUECKOM U TMaJIOTUYECKOW | OTHOCHUTBHCS K
KOJUIEKIIMI pa3HbIX MNpeAMETOB U3 | popMaMu peuu. YUYHTEIIO i
ANIOMHMHUS U1 WILIIOCTpanmu uaeu | P: aJIeKBAaTHO BOCIIPUHHMMATh | OJHOKIACCHHKAM.
«CBOMCTBA-IIPUMEHEHUEY. MHPOPMANUIO YUIHUTEIS; COCTaBIATH
IU1aH OTBETA; BBINOJIHATh
IIOCTAaHOBKY Yy4eOHOH 3amaun Ha
OCHOBE COOTHECEHHMsI TOTO, UTO YikKE
HU3BECTHO Y4YallUMCs, U TOrO, 4TO
€l11e HE U3BECTHO.
HabGmonenue u Caymatot paccka3 o HabmoneHun kak | I1: oprann3oBbIBaTh CBOIO yueOHy0 | DopMupoBaHue
SKCHEPUMEHT  Kak OCHOBHOM METOoJE MO3HAHUSA | AEATEIBHOCTH; HAY4YUTHCS | UHTEIUIEKTYalbHBIX
METOABI HM3Yy4EHUS OKpYXaIOIIero Mupa, 00 YCIOBHSX | MPOBOIAWTH HAOIIOICHUS. CHOCOOHOCTEH, yepes
€CTECTBO3HAHUSA U MIPOBEACHUS Habmonenus. | K: IIJTaHUPOBATh yueOHOe | aHaU3 u CHUHTE3;
XUMHHU JemoHcTpanus y4eOHOTO | COTPYIHMYECTBO C YYMTEIEM | | MO3HABATEIHLHOTO MHTEpECa;
000py/ZIOBaHUsI, HCIOJNB3yEMOI0 Ha | CBEPCTHUKAMH; BIAJeTh | OCO3HAHUS LIEHHOCTH
ypokax (HM3MKH, XMMHH, OMOJIOTMM W | MOHOJIOTMYECKOW W JMalOTHYEcKOil | METO/IOB Hay4YHOTO
reorpaduu. JemoHncTpanus | ¢popmaMu pedw; BBIpaXKaThb CBOM | MO3HAHMUS.

HaOJIIOIEHUS CTPOCHHMSI TIIITAMEHH.

MBICIIH C JIOCTATOYHOM MOJHOTOH H
TOYHOCTBIO.

P: aJICKBATHO BOCIIpMHUMATH
I/IH(i)OpMaIII/IIO yuuTeis; COCTaBJIATh
IIaH OTBCTAa, BBITIOJIHATH

nabopaTopHy0 paboTy W Jenath
BBIBOJIBI 110 PE3YJIbTATAM.




[IpakTrueckas
paborta Ne 1
«3HAaKOMCTBO c
71a00paTOPHBIM
000pyI0BaHUEM.
[IpaBuna TeXHUKH
6e3zomacHoCTI

I/ISy‘II/ITL IpaBuja TEXHUKHU
OesomacHOCTH ~ TIpm  pabore B
XUMHYeckoM KabuHere. HayunTbes nx
TPUMCHST. Paccmorpets
naboparopHoe 00OpylnOBaHHE. Y3HATh
€ro yCTpoiCcTBO, Ha3HAUEHHE, IIPHEMBI
oOparmieHusl.

I1: opraHu30BBIBaTh CBOIO YUEOHYIO
JEeATENPHOCTD; Y9aCTBOBATh B TPYII-
MOBOH paboTe; COONMOaaTh MpaBwia
TIOBE/ICHUS " paboTsl c
mabopaTOpHEIM  000pPYIOBaHHEM B
KabuHeTe XHMUH; OCBauBaTh
TIPUEMBI UCCIIeI0BATENbCKON
JIeSATEbHOCTH.

K: (dbopmupoBarth
KOMMYHUKaTHBHBIC JEeHCTBHA,
HampaBJCHHBIE HA  CTPYKTypH-
poBanne HH(POPMAIUH TI0 TEME.

P: BBINOJIHATH 3a7aHus B
COOTBETCTBMM C  IIOCTaBJICHHOU
LEJIbIO; CTpOUTH AITOPUTM
JIEUCTBUIM 1O OpraHu3allid CBOETO
paboyero mecra C yCTaHOBKOW Ha
(YHKIIMOHAIBHOCTD; BBITIOTHATH
MIPAKTHIECKYI0 paboTy.

dopMupoBaHue o-
3HABATENILHOTO MHTEpeca U
MOTHBOB.  DopmHUpOBaHUE
HABBIKOB  HCIHOJb30BAHUS
METOJI0B UCCIIEIOBAHUSI.

IIpakTuueckas

pabora Ne 2
«HabOnronenne  3a
ropsiueil  cBEdOil.
YcrpoiicTBo u
paboTa CIMPTOBKM»

HayunTbess mpoBOOUTH HAOIIOACHMS.
W3yunTh yCTpOHCTBO CHOUPTOBKH U
IIpaBUiIa oOpareHus c
HarpeBaTelbHBIMHI IPUOOpaMu

I1: opraHu30BBIBATH CBOIO YUEOHYIO
JIeSTENIbHOCTh; Y4aCTBOBATh B TPYII-
MMOBOM paboTe; COOJIIOIATh MpaBHiia

TIOBE/ICHUS " paboTsl c
nabopaToOpHBEIM 00OpPYIOBaHHEM B
Ka6I/IHeTe XUMHH, OCBauBaTh
MIPUEMBI MCCIIeI0BATENbCKOM
JIeSTEIbHOCTH.

K: ¢dbopmupoBath
KOMMYHUKaTHBHBIC JeUCTBHS,

HamlpaBlIeHHBIE HAa  CTPYKTypHU-
poBaHue HH(POPMAIUH 110 TEME.

P: BBITIOJIHATH 3aJIaHus B
COOTBETCTBUM €  TOCTaBJICHHOM
IETIBIO; CTPOUTh AIrOPUTM

JEHUCTBUI 1O OPraHu3alMM CBOETO
pabodero Mecrta ¢ yCTaHOBKOW Ha
(YHKIIMOHATBHOCTB; BBITIOJTHATH
MPAKTUYCCKYIO paboTy.

®opmupoBaHUE 1o-
3HABATEIBHOIO HMHTEpeca U
MOTHBOB.  DopmupoBaHUE
HaBBIKOB  MCIIOJIb30BaHUS
METOJI0B UCCIIEIOBAHUSI.

MopenupoBanue.
JlaGoparopHblit

becena 0 MOJEIISIX Kak
a0bCTparnpoBaHHBIX KOMUH M3y9aeMbIX

II: oBnageHue yMeHUEM OLIEHUBATh
nHGOPMANNIO, BBIACHATh B HEll

dopmMupoBaHue
HMHTEIUIEKTYaIIbHBIX
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ombIT «JIormyeckoe
MOCTPOCHHE
MOJIETH
HEBHUIMMOTO
00BEKTaY»

00BEKTOB " MPOIIECCOB.
[T03HAKOMUTECS ¢ MOJICNISIMU B XUMUH:
MarepHalbHble  (MOIEIH  aTOMOB,
MOJIEKYJ, KPHCTaJUIOB, allaparoB |
YCTaHOBOK) U 3HAKOBBIE.

IJIABHOE,  pa3BHBAIOTCS  HABBIKH
BEITIOJTHEHUS JTa00paToOpHON paboThHI
[0 HHCTPYKTHBHOH KapTouke H
oopmIIeHNS ee pe3yIbTaTOB.

P: YMEHHUE OpraHu30BaTh
BBIIIOJIHEHNE  33/IaHUH  YUHTEJIs.
Pa3BuTne HaBBIKOB

CaMOOIICHKH U CaMOaHaIN3a.

K: ymenme pabotate B rpymnmax,
oOMeHMBAThCS ~ MHPOpMAIMEH ¢

YMEHUM. dopmupoBaHue
CIOCOOHOCTH K
caMOpa3BHUTHIO,
camM000pa3oBaHuIo,
MI03HABATENIbHBIX
HWHTEPECOB.

OTHOKJIaCCHUKaMH
XUMHYECKHE 3HAKU Becez[a O XHUMHYCCKHX DJBJICMCHTax, K: q)OpMPIpOBaTL HaBbIKHU yqe6H0r0 cDOpMI/IpOBElHI/IC MOTHUBallUNU
H(bOpMyHBI XUMHYCCKUX 3HaKax, X | COTpyAHHUYCCTBA B Xoa€ | K aHAIIMTHYICCKOM ACATCIIb-

0003HAUEHHSX, MPOM3HOILICHHU U
uHGOpPMAIINK, KOTOPYKO OHH HECYT.

JemoncTpanus IIAPOCTEPIKHEBBIX
MojeNnell  BOABI,  YIJIEKUCIOTO W
CEpHUCTOTO rasa, MeTaHa.

WsrotoBnenne  mopeneid  MOJIEKYHI
XMMHYECKHUX BEIIECTB U3 IIJIACTHINHA.

WHIUBUAYalIbHOW U  TPYIIIOBOH
paboTEHL.

P: oueHuBaTh YpPOBEHb BIIAACHUS
y4eOHbIM AeHcTBHEM (OTBeuaTh Ha
BONIPOC «YTO s HE 3HAI0 W HE
yMEr?»).

IT: BBISIBIIATH 0COOEHHOCTH
(kauecTBa,  TPU3HAKW)  pasHBIX
00BEKTOB B nporecce ux
paccMaTpUBaHMSI.

HOCTH

Xumus u pusnka

Becena 00 OCHOBHBIX MOJOXCHUAX
ATOMHO-MOJICKYJIISIPHOTO YUeHUSI.
JemoHCTpanus KPHUCTaJUTHIECKOTO
COCTOSIHMSI BEIICCTBA, KPHCTAJLINYC-
CKHX PEIIETOK TBEPAbIX BEIIECTB.
PaccmatpuBaroT pacnpocTpaHeHue
3amaxa OIEeKOJIOHA, TyXOB, TU(OY3HI0
caxapa B BOjie, IE€pMaHraHaTa Kajius B
KeJaTHHE.

K: pasBuBaTh yMEHHE TOYHO H
IPaMOTHO BBIPAKAaTh CBOM MBICIIH,
OTCTaMBaTh CBOKO TOYKY 3pCHHS B
nporecce AUCKYCCHH.

P: camocrositesisHO 0OHapyXHBaTh
u (bopMyIHpOBaTH yueOHyI0
mpobiemy, OTpeneNiTh 1eJTb
y4eOHOM JIeSITeTbHOCTH.

IT: comocraBiATh XapaKTEPUCTHKH
00BEKTOB o OTHOMY WIH
HECKOJIbKUM IIPH3HAKaM; BBISBIISTH
CXOJCTBA M pa3sInyus 0OBEKTOB.

dopMupoBaHue
YCTOMUYMBOM MOTHBaLUU K
aHamm3y ®  000OIICHUIO
3HAaHMI

ArperaTtHbsle
COCTOSIHUS
BEILIECTB

becena 00 arperaTHbIX COCTOSIHUSIX
BEILECTB: ra3000pa3Hble, >KUIKUE U
TBepAble BemecTBa. JlemMoHcTpammst
BOJIbl B TPEX arperaTHBIX COCTOSHUSX.
[IpoBeeHNe OIBITA M0 TIEPEITUBAHHIO

[1: ymenue paboTarb ¢ pa3IUuHBIMH
UCTOYHMKaMH  WHQoOpMaLuu |
npeoOpa3oBhIBaTh €€ U3  OJHOU
dopMbl B Apyryio,  JaBath
onpeneneHus MoHATUsIM. PasButhe

®opMupoBaHue

IIO3HABATEJIbHBIX UHTEPECOB
u MHTEJJIEKTYJIbHBIX
yMeHui CpaBHEHMS,
aHaJn3a, SIBJICHHI )44
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YTIIEKUCIIOTO rasa Ha BEcax.
[MonroroBka cooOmIeHN 0 MUHEpaIax.

3J'IeMeHTapHI)IX HaBBIKOB
YCTaHABIMBAHUS TIPUYHHHO-
CJIEJICTBEHHBIX CBSI3EH.

P: pa3zBuTre HaBBIKOB CAMOOLIEHKH U
caMoOaHaIn3a.

K: ymeHue caymarh yuuTens u
OJIHOKJIACCHUKOB, apryMEHTHUPOBATh
CBOIO TOYKY 3PEHHUS.

MIPOLIECCOB u YMCHUS
JIeNIaTh BBIBOJIBI.

9 Xumus U becena o reonormueckom crpoenun | II: opraHv3oBbIBaTh  cBowo | DopmupoBaHue
reorpadus. IUTaHeTHl  3eMisl:  sSOpO, MaHTHs, | IeITEeTHHOCTD; (hopMyIHPOBATH | MHTEIUIEKTYaTbHBIX u
JlabopaTopHBIii muTocdepa;  DIEMEHTHOM  COCTaBe | OTBETHI HAa  BOMNPOCH  YUHTEIST; | TBOPUYECKHX CIOCOOHOCTEH,
onblT  «M3yuenue TCOJIOTHYECKUX  COCTABHBIX  YacTEH | OCYIIECTBIATH BHIOOP OCHOBaHWI W | MO3HABATCIBHBIX HHTEPECOB
rpaHura c miaHeTbl. JleMoHcTpauusi KOJUIEKUHMHA | KpUTEpPHUEB TSt CpaBHEHUS,

TTOMOIIIBIO MHUHEPAJIOB, TOPHBIX TIOPOJI U TOPIOYUX | KilacCH(HUKAIUU OOBEKTOB.

YBEIHUUTEIHHOTO HCKOITaeMBbIX. K: Biamerp MOHOJIOTHMYECKOW U

CTEKJIay IUajiornyecko  Gopmamm  pedn;
BBIpaXKaTh CBOU MBICITH c
JIOCTaTOYHOM MOJHOTON u
TOYHOCTBIO; WCIOJIB30BATh PEUCBBIC
cpeacTBa Uil JAUCKYCCMU U
apryMeHTaluy CBOEH MO3ULIUH.
P: npuHumars ydeOHyIO 3amauy;
aJIcKBaTHO BOCIIPUHUMATh
WHPOPMALIMIO YUUTENS; COCTaBIIATh
IJIaH OTBETA.

10 Xumus i becena o xumuueckom coctaBe xuBod | II: camocrosTenbHo BblAEHATs U | DopMmupoBaHUE
OHOJIOTHSL. KJIETKH: HEOPTaHUYECKUX 1 | GopMynHpOBaTh TO3HABATECIBHYIO | MMO3HABATEIIFHOTO HHTEpeca
JlabopaTopHBIii OpraHUYecKUx BEIICCTB. | [1€Jb, BBINOJHATh IIOUCK M OTOOp | U MOTHBOB. DopmupoBaHuE
ONBIT Jemonctpanus TPE3EHTAMN | UCTOYHUKOB HEOOXOIUMOW | KOMMYHHKATHBHOM
«Omnpenenenue «KuBOTHas M pacTUTENabHAs KICTKW». | MH)OPMAIMK; CHCTEMATU3MPOBATh | KOMIIETCHTHOCTH.
colepKaHus BObI Brinmonnenue 1abopaTopHbIX OMBITOB. nHpOPMAIIHUIO; dhopmynuposats | DopMUpOBaHHE YMEHHH
B pacTeHum. mpobieMy; Co3IaBaTh aJTOPUTMEI | CTPOUTH paccyXIeHus,
ObHnapyxeHne JIeSITENIbHOCTH pu pEIIeHNN | aHaJTU3UPOBATh.
3(hUpHBIX Macel B mpobieM TBOPYECKOTO i
areabLCUHOBOM TTOMCKOBOTO XapaKTepa.

KOpKe. K: IJIAaHUPOBATh y4eOHoe
OO6HapyxeHue COTPYIHUYECTBO C YYHUTEIEM U
Macjla B CeMEHax CBEPCTHUKAMH.

MOJCOJTHCYHUKA, P:  cocraBnsaTh 1wuiaH  pabOTHI;
Kpaxmasa B BBINIOJIHSATE 33JIaHKUSI B COOTBETCTBHU
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MIIEHUYHON MyKe»

C TIOCTaBJICHHOM 1EIbIO; CTPOUTH

aIrOPUTM JENCTBUI no
OpraHW3allil  CBOETO  paboyero
MecTa c YCTaHOBKOH Ha
(YHKIIMOHAIBHOCTB.
11 KauecTBeHusie becena o kauectBeHHbIx peakumsx. | II: OpraHu30BbIBaTh cBoo | @opMupoBaHUE
peakuy B XUMUHU JleMOHCTpannoHHbIH 9KCIIEPUMEHT | NESITENIbHOCTD; (hopMyITUpOBaTH | MO3HABATENBHBIX
«KauecTBeHHas peakIfyst Ha KUCIOPOX. | OTBETHI HAa BOMPOCHL  yuuTens; | uHTepecoB. DopmupoBaHue
KauecTBenHass peakuusi Ha yrje- | o000maTh W3y4YeHHBI Marepual, | yMEeHHH CTPOHTH
KHCIBIH Ta3». DopMUpOBaHNE TOHATHS | [EJIATh BHIBOJIBL. paccyXIaeHus,
0 KaueCTBEHHBIX peakmmsax kKak o | Ki Bmagers MOHOJOTHYECKOW U | aHAIM3HPOBATH.
peaKusix, BOCIIPUHMMAEMBIX | TUAJIOTHYECKOH (opMamMu  peuw;
OPTaHOJICNTHYECKH C  TOMOILBIO | CTPOUTH cooOrmeHus B
3peHHs, ClIyXa, O0OHSHUS. COOTBETCTBHH C YUCOHOH 3a1aueii.
P:  npunuMate y4yeOHylO 3amauy;
a/IeKBaTHO BOCTIPHHUMATH
HHGOPMALIUIO YUUTENS; COCTABIATH
UTaH OTBeTa. OOBACHATD
PE3yIbTATHI OITBITOB.
'JIABA II. MATEMATUKA B XUMMHU (9 uacos)
12 OtHOCUTENbHBIE Cnymaror  pacckaz  yumtens 00 | K: opranusoBbiBaTh U 1aHupoBath | DopMupoBaHUE
aTOMHas u OTHOCHUTEIIFHOW aTOMHON Macce aJie- | yueOHoe COTPYAHUYECTBO C | IO3HaBaTENbHBIX UHTEPECOB
MOJICKYJISIpHas MEHTa, MOJIEKYISIPHOM Macce, | yYuTelIeM U CBEPCTHUKAMHU. u MHTEIJICKTYaIbHBIX
MAacchl cnocobax uX ompeaeneHus mo tadbmure | P: (dopmupoBaTh LIeNeBbIe | YMEHUH CpaBHEHUS,
. U. MengeneeBa u mo Qopmylie | YCTAaHOBKH y4eOHOH AEATENFHOCTH, | aHAJIN3a.
BEIIECTBA KAaK CYMMBI OTHOCHTENBHBIX | BBICTPAaUBATh I10CIEIOBATEIbHOCTD
aTOMHBIX Macc, COCTaBIIAIOIINX | HEOOXOIUMBIX OIEpPaIiid (aIrOpUT™M
BEIIECTBO XUMHYECKHX DJIEMEHTOB. | JIEUCTBUH).
VYuarcst HAXOAUTh ATH BEJHMYHUHBL. I1: ymerp OCYIIECTBIATH ITOHCK
HEoOXoAMMOH  MH(OpMaLUH  TI0
TabsmIe, OCYILECTBIIATh
MIPOCTEUTIINE XUMHUIECKHE PaCUETHI.
13 MaccoBas JloJIst Becena o maccoBoii none xumuueckoro | K: opranu3oBeiBath U IiaHupoBaTh | DopmupoBaHue HaBbIKa
JJeMEHTa B JJIEMEHTa B CJIO)KHOM BELIECTBE M e | yueOHoe COTPYAHUYECTBO C | OCO3HAHHOIO BEIOOpA

CJIO)KHOM BEIIECTBE

pacuer 1o (opMyJie BeuecTBa. Y4uarcs
HaxXoJuTh (OpPMYJBI BelIECTBA IO
3HAYEHMSIM MaCCOBBIX JI0JIel 00pa3yo-
IIUX €r0 AJIEMEHTOB.

YUHUTEIIEM ¥ CBEPCTHUKAMH.
P: ¢opmupoBath 1eN€BBIC yCTa-
HOBKM  Y4eOHOW  JICATEIBHOCTH,
BBICTPaMBaTh IOCIICAOBATCIBLHOCTh
HEOOXOAUMBIX OINepanuil (aIropuTM
JIEHCTBHI).

Hanbonee  APQPEKTUBHOTO
croco0a perieHus
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II: ymMeTh oCyIIecTBISTh CpaBHEHHE
U KIacCH(UKAIMI0 MO 3aJaHHBIM
KpUTEpUsIM, pELIeHHe 3azad 1o
AITOPUTMY.

14 UYunctele BeliecTna Becena o pasmuumsax uucThiX BemecTB | I[I:  camocrositenbHO BHIIEIATE W | DopMupoBaHUE
U cMecu u cMece. JleMoHcTpanus U onucanue | GopMyJIHMpOBaTh  IO3HABATENBHYIO | [TO3HABATEIBHOI'O HHTEpEca
cMmecei ra3000pa3HbIX (Bo3ayX, | menmp; BBINONHATH HMOMCK W OTOOp | M MoTHBOB. DopmMupoBaHue
TIPUPOJHBIN Ta3), KUAKUX (He(PTh) W | HCTOUHHUKOB HEOOXOIUMOW | KOMMYHHKATHBHOM
TBEPIbIX (ropHbIE MopoJibl, | MHGOPMAIMK; CUCTEMAaTHU3UPOBATh | KOMIIETEHTHOCTH.
kynmuHapHbele cMecn U1 CMC), cmeceii | nH(OpMAaNHIO; tdhopmynuposats | PopMupoBaHUE YMEHHI
TOMOT'€HHBIX " TeTEPOTeHHBIX. | MPOOJIEMy; CO3[aBaTh AaJTOPUTMBI | CTPOUTH paccyxaeHus,
JleMoOHCTpanus KOJUIEKIUH MpamMopa U | IesATeIbHOCTH npu PEIICHUH | aHAIU3UPOBATh.
W3JIETHNH U3 HeTo. npoOiremM TBOPYECKOTO u
TIOUCKOBOTO XapakTepa.
K: IUTaHUPOBATh yueOHOe
COTPYJHHUYECTBO C Yy4YHUTEIEM U
CBEpPCTHUKAMHU.
P:  cocraBaste 1wuiaH  paboOThI;
BBIMOJHATH 33/]aHUSI B COOTBETCTBUH
C TIOCTaBJICHHOW IIEJNbIO; CTPOHUTH
AITOPUTM efcTBHI o
OpraHusanMu  CcBoero  pabouero
MecTa c YCTaHOBKOMU Ha
(OYHKITMOHATIBHOCT.
15 O60bemuas IIOJIS becema 00 oOwbemHON gonme kowm- | II: camocrosiTenbHO BBIACHATE © | DopMmupoBaHUE yMEHHI

ra3a B CMECU

[IOHEHTa Ta30BOM cMecH. Ydarcd
MIPONU3BOIUTH pacuer o0bema
KOMIIOHEHTa Tra30BOil CMecH IO €ero
o0beMHOM  fone M HaoOOpOT.
JemoHcTpanus JIUarpaMMal
aTMoc(epHOro Bo3ayXa U MPUPOIHOTO
rasa.

(dopMyIHpOBaTh  MTO3HABATENBHYIO
LIe]Ib; BBIMOJHATh ITOMCK M OTOOP

HCTOYHHKOB HE0OX0ANMOH
nHpOpMalNK; CHUCTEMAaTH3HUPOBATH
nHdopManuio; (dhopmyupoBaTh

mpobJieMy; CO3laBaTh aarOPUTMBI
JeATENEHOCTH TpH peIIeHN

npooiemM TBOPYECKOTO u
MOUCKOBOTO XapakTepa.

K: [UTaHUPOBATh yuebHOe
COTPYJHUYECTBO C VYUYUTEIEM H
CBEPCTHHKAMHU.

P:  cocraBaste 1uiaH  paboThI;
BBIIIOJIHATH 3aaHUsI B COOTBETCTBUHU
C IIOCTaBJIECHHOM 1IEJIBIO.

CTPOUTH paccyxeHus,
aHAJIM3UPOBATh.
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16 MaccoBas JIOTIst Becena o maccoBoii gone BemectBa B | K: ¢dopmupoBats | opMUpOBaHHE  HABBIKOB
BEIIlECTBA B pactBope. OmpenencHne pacTBOPUTENS | KOMMYHHKAaTHBHbIC JEHUCTBHSA, | caMOaHAIN3a u
pacTBOpe U pPacTBOPEHHOTO BELIECTBA. Y4UaTCs | HAIpaBICHHBIC Ha | CAaMOKOHTPOJIS

MIPOU3BOIUTH pacuer MacChl | CTpYKTYpUpOBaHHE  HWH(pOPMAaINU

pPacTBOPEHHOTO BELIECTBA II0 Macce | MOAAHHOH TeMe.

pacTBOpa M MaccoBOil 1oyie pacTBOpeH- | P: oco3HaBaTh ydauumcs ypoBeHb U

HOTO BEIIleCTBa u JpyTue | KauecTBO YCBOCHUS pe3yJIbTara.

Mo (DUKAIIMOHHBIE pacyeTsl c | II: TpouW3BOIBHO W OCO3HAHHO

HCIIOJIb30BAaHUEM ITUX IMOHSATHIH. BJIaACTH 06L[II/IM IIPpUEMOM PECUICHUSA
3a71aq

17 IIpakTrueckas Bremonssior mpaktrdeckyio pabdory c | I1: oBmamenme ymeHneMm orieHnBaTh | DopMupoBaHUE
pabora Ne 3 co0imoieHeM NpaBWJ ~ TEXHHWKU | MH(GOPMAIMIO, BBIIENATH B HEH | OTBETCTBEHHOTO
«IIpurorosnenue Oe3omacHoCTH. Vuarcs pemiate | TIaBHOE, Pa3BUBAIOTCS  HABBIKM | OTHOHIEHMS K yuéoe,
pacTBOpa C 3ajaH- pacyeTHbIC 33/1a4d C HCIOJIb30BAHUEM | BBIIIOJIHEHHUS Ja0OpaTOpHOH paboOTHl | CIOCOOHOCTH K
HOM MaccoBOM MIOHATHUS «MaccoBast JOIS». [0 HWHCTPYKTUBHOM KapTOuKe U | CaMOpa3BUTHIO,

JI0Jell  pacTBOPEH- oopmIIeHNS ee pe3yIbTaTOB. €aM000pa30BaHuUIo,
HOTO BEIIECTBa» P: yMeHHe OpraHM30BaTh | MMO3HABATEIbHBIX
BBIIIOJIHEHNE  33JaHUH  YUHTENs. | HHTEPECOB.
Pa3BuTne HaBBIKOB
CaMOOLIEHKHU ¥ CaMOaHaIu3a.
K: ymenme pabortate B Tpymnmax,
oOMeHMBaTbcs  MHpOpMauuer ¢
OJTHOKJIACCHUKAaMHU

18 Maccoas JI0JIs1 becena o wuucrom BemectBe U | Ki cinymare apyrux, neitatbes | @opmupoBaHue

npumecei npumecu. Pacder Maccbl OCHOBHOIO | MPUHUMAaTh APYIYIO TOYKY 3pEHMS, | YCTOMYMBOM MOTHUBALUU K
BEIIIECTBA 10 Macce BEIeCTBA, CO/Ep- | OBITh TOTOBBIM HM3MEHHTH CBOIO | OOy4EeHHI0O  HAa  OCHOBE
JKaIllero  OINPEACICHHYI0 MAacCOBYIO | TOUKY 3PEHHUSL. aNropuT™Ma BBINTOJTHEHHS
JIOJIIO npuMecei, u npyrue | P: (dopMupoBaTh  IOCTaHOBKY | 3aJ1auul
MO (UKAIMOHHBIE pacueTsl c | yueOHOH  3amaunm Ha  OCHOBE
HCIIOJIb30BAHUCM 9THUX MOHSATHH. COOTHCCCHMU TOTO, 4qTo YxKe
JemoHcTpanus KOJIJICKIIUHA | M3BECTHO M YCBOCHO YYaLTUMHUCH, U
«MuHepansl W TOpHBIE TOPOJBD). | TOTO, YTO €IIe HEU3BECTHO.
Wzydaenne cocTaBa HekoTopwix | IT: BBIOMpATH Hauboee
OBITOBEIX | (dapManeBTHYCCKUX | Y3QPPEKTHBHBIE CIIOCOOBI PEIICHUS
IIpenaparos, CoZIeprKaliX | 3amad.
OIPENIENEHHYIO JOII0 PUMECEH.

19 Pemenue 3amau u Pemenne  pacuernpix 3amau  Ha | [I:  QopmymupoBare otBeThl Ha | ®opmupoBaHHE

YIPaKHEHUI 110
TeMe «MaremaTnka
B XUMHI

MOHATHS «MaccoBasi J0JIs DJIEMEHTa B
BEIIECTBEY, «MaccoBast JIOJTst
PAacTBOPEHHOTO BEILIECTBAY,

BOIIPOCHI YYHUTECIIA;, Yy4aCTBOBAaThb B
IpynmoBoi paboTe; HCIONb30BaTh
MIpUEMBI PabOTHI ¢ HHQOPMAIIHEH.

TTO3HABATCIIbHBIX HHTEPECOB
1 MOTHUBOB, HaIlPaBJICHHBIX
Ha N3Y4YCHUC XHUMMH.
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«obbeMHass ~ IOJs  Ta3000pa3HOro
BemiectBay. [IpoBOAAT pacueTsl ¢
HCIIOIB30BaHUEM IOHATHH «MaccoBas
JOJIE  JJEMEHTa B BEIIECTBEY,
«MaccoBas  JI0Ji1  PacTBOPEHHOIO
BEIIECTBAY, «o0beMHas JIOTIS
ra3000pa3HOro BEIIECTBAY.

K: IUIAHUPOBATh yueOHOe
COTPYIHHYECTBO C yUYHTENeM U
CBEPCTHUKAMH; BIIAJCThH

MOHOJIOTHYECKON W JUATOTHYSCKOMN
(dhopmamu peun.

P: aJIeKBaTHO BOCIIPHHUMATH
HHGOPMAIIUIO YUUTENS; COCTABIAThH
IJ1aH OTBETA, BBITTOJTHATE
[MOCTAHOBKY y4YeOHOH 3amauu Ha
OCHOBE COOTHECEHHsSI TOTO, UTO YiKe
M3BECTHO YYAlINMCS, W TOTO, YTO
ele He U3BECTHO.

dopmupoBaHue YMEHUU
coOfoIaTh AUCIUTUINHY Ha
YpOKe, YBaXUTEIBHO
OTHOCUTBCSA K YYHUTEIIO H
OJIHOKJIACCHHUKAM.

20 Xumudeckue Beicrynator ¢ munn-ipoextamu. Camu | K: pasBuBath  ymeHme  oOme- | PopMupoBaHHE  HABBIKOB
3arajiku COCTAaBIIAIOT 3aJauyd C XHUMHMYECKHM | HHUBAThCS 3HaHUSIMU MEXIy | camoaHajIn3a u
CoJIepKAHUEM. OCymIeCTBISAIOT | OJHOKJIACCHUKAMHU JUISI MPHUHATHS | CAMOKOHTPOJIS.
MIPOBEPKY M B3aUMOIIPOBEPKY. 3G(QEKTUBHBIX COBMECTHBIX pe- | DopmupoBaHue
LIEHUH. KOMMYHHMKaTUBHOM
P: KOppekTHpOBaTh NESATENHHOCTH: | KOMIIETEHTHOCTH.
BHOCHTH HM3MCHEHHS B TIPOIECC C
Y4€TOM BO3HHUKIIUX TPYAHOCTEH U
OmMOOK, Hame4aTb CIOCOOBI HX
yCTpaHEHUs..
IT: OpPHEHTUPOBATHCA Ha
pazHooOpazue CrocoO0B pelIeHUs
3a1a4
I'JTABA II1. ABJIEHUS, TPOUCXOJSAIIME C BEHIECTBAMM (10 uacos)
21 Pasnenenune Becenma o cmocobax paznenenus | I1: oBnageHue ymenuem ouneHuBaTh | PopmMupoBaHue
Cwmeceit. CriocoObl cMeceii M OYMCTKM  BEIIECTB. | MH(GOPMAIMIO, BBIIENSATh B HEHl | OTBETCTBEHHOTO
paszaerneHus JemoHCcTpanus HEKOTOPBIX | IJIABHOE, pa3BHBAIOTCS  HABBIKM | OTHOIIEHHMsS K  yué0e,
cMecei. MPOCTEHIINX CIIOCOOOB  paslesieHHs | BBIIOJIHEHHUS Ja0opaTopHON paboTHl | CIIOCOOHOCTH K
[IpakTuyeckas cMeceill: TpOoCeMBaHME, OTCTaWBAaHUE, | 0 WHCTPYKTHBHOW KapTOUYKe U | CaMOPa3BUTHIO,
paborta Ne 4 JIeKaHTAIHSI. BremonsstoT OIBIT | OOPMIICHHS €€ Pe3yTbTATOB. camMo00pa30BaHUIo,
«BeIpamuBanue «Paznenenne cMmecu cyxoro Moioka u | P: yMeHHe OpPTaHW30BaTh | ITO3HABATEIBHBIX
KPHUCTAJJIOB COJIN» pPEYHOro necka». 3HaKOMSATCS ¢ XOAOM | BBIOMHEHUE  33JaHUM  y4dWTeNs. | HHTEPECOB.
BBITTOJTHEHHS IPAKTUIECKON paboTHI. Pa3BuTne HaBBIKOB
CaMOOLIEHKHU 1 caMOaHaJIn3a.
K: ymenume pabortare B TIpymmax,
oOMeHHMBaTbCs ~ MHpOpManueir ¢
OJTHOKJIACCHUKAaMHU
22 DunbTpOBaHUE. JleMOHCTpHUPYIOT dKcrepuMeHThl 1o | I1: opraHn3oBeIBaTh CBOIO yueOHYIO | DopMupoBaHue
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JlabopaTopHbIii GUWIBTPOBAHMIO, pAa3ICICHAE CMECH | JCSTENbHOCTh; COONIOIATh MpaBHa | MHTEIICKTYaIbHBIX u
OTIBIT BOJBI M PEYHOTO TECKa. BHIMOTHSIOT | MOBEACHUS u paboTsI C | TBOPYECKHX CIIOCOOHOCTEH,
«3rotoBnenue nmabopaTopHyIO pabory. ITo | mabopaTopHBIM 000pYIOBaHHEM B | OTBETCTBEHHOTO
0OBIYHOTO u M3TOTOBJICHUIO MapJIeBBIX MOBS30K KaKk | KaOMHETe XUMUU; OCBaWBaTh | OTHOIIECHHUS K OOyUYEHHIO.
CKJIa4aToro Cpe/ACTBa WHIUBHIYAILHOH 3alMTHl B | MMPUEMBI HCCIIEOBATEIbCKOH Jaesi-
¢uneTpOB u3 epuos SMUJEMUU TpUMMNA. | TEIBHOCTH.
(ubTpOBAIEHOM Beictynnenus ¢ noxknagamu «Mcropus | K: IIJIAHUPOBATh yueOHOe
6yMaFI/I NI BO3HUKHOBCHHA IPOTUBOTrasa» COTPYAHUYECTBO C YUYHUTCIIEM U
OyMa)kHOM CBEPCTHUKAMHU.
candeTkm. P: BBINOJIHATH 3aaHus B

COOTBETCTBHM C  IIOCTaBJICHHOM

LENBIO; CTPOUTH AIITOPUTM

JNEHUCTBUI MO OpraHu3alMUd CBOErO

paboyero mecra C yCTaHOBKOW Ha

(YHKIIMOHAIBHOCTD;,  IUIAHUPOBATh

CBOIO JIeSITETTBHOCTD mox

PYKOBOACTBOM YYHTEIS.

23 AncopOrust JleMOHCTpHUpYIOT 3KcmepuMeHTsl 1o | I1: opraHu30BBIBaTh CBOIO yueOHYyI0 | DOpMHpOBaHHME OCO3HAHUS
aIcOPOIIMOHHBIM CBOMCTBaM | JEATEIHHOCTS; (hopMyTHpOBaTh | ICHHOCTH  3A0POBOTO |
aKTHMBHPOBaHHOTO  yris.  M3y4aioT | oTBETH Ha BOIPOCH! YUMTeENs; yda- | Oe3omacHoro o0pasa >KU3HH.
MIPOTUBOTa3 U €ro ycrpoicTBo. CTaBAT | cTBOBaTh B TPYMNIIOBOH pabore;

OIIBITHI: «AncopOrust aKTUBH- | 0000I1aTh HM3YUYCHHBIH MaTepHal,

POBaHHBIM YIJIEM KpacCsSIIUX BEIIECTBY | AENaTh BBIBOJBI.
K: Bnamerp MOHOJIOTMYECKOW H
JIUaJIOTHYECKOH  (GopMamMu  peuw;
CTPOUTH cooOrmmeHus B
COOTBETCTBHH C YI€OHOH 3a1aueii.
P:  npunuMare y4yeOHylo 3amauy;
a/IeKBaTHO BOCIIPUHHUMATh
UHPOPMALIUIO YUYHUTENS; COCTABISTH
IUTaH OTBETA.

24 Juctwnsaaus, win JIeMOHCTPHUPYIOT AKCHEepHUMEHTHl 10 | II: opraHn3oBBIBaTH CBOIO y4eOHYIO | DPOpMHUpOBaHME OCO3HAHUS

neperoHka

HOJIyYEHHUIO JUCTHIUTMPOBAHHOM BOIBI
C MOMOILBIO JTA0OPATOPHOIH yCTaHOBKH
UL NEePErOHKU KHUIKOCTEH.
OcCyIIecTBIAIOT — pa3fiejieHHe CMecH
MepMaHraHata H JUXpoMaTa Kalus
crocooom KPHUCTAITH3ALIUH.
JemoHncTpanust koiutekiuu «Hedts n
HeDTEMPOIYKTHD).

JIeSTeNbHOCTB; (dbopmyTHpOBaTH
OTBEThl HAa BOMPOCHI YUUTENS, yd4a-
CTBOBaTh B TPYIMIOBOW paboTe;
00001IaTh M3yYEHHBIH MaTepual,
JIeTIaTh BBIBOIBI.

K: Bnamerp MOHOJOTHYECKOW H
JIMATIOTHYECKOH  (opMaMu  peuw;
CTPOHTH COOOIICHHS B

LEHHOCTH  3I0POBOTO U
0e30macHOTo 00pa3a JKU3HU.
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COOTBETCTBHH C YICOHOH 3a1aueii.
P:  npuamMare y4eOHyIO 3amady;

a/IeKBaTHO BOCIPUHHUMATh
MHQOPMANUIO YUUTEIISL.

25 Ob6cyxnenne Beictynmator ¢ wmuHB-poektamu 1o | K: pasBuBate ymeHume TouHO u | DopMupoBaHHE
pe3yIbTaToOB pe3yJbTaTtaM OIBITOB, C COOOLICHUSMU | TPAMOTHO BBIP@XKaTh CBOM MBICIH, | YCTOWYMBOW MOTHBALMU K
MPAaKTUYIECKOI no Tteme «Kpucramumery. JlenaloT | oTcTauBaTh CBOIO TOYKY 3pEHUsSl B | OOy4eHHWI0O  Ha  OCHOBE
paboThI No 4 BBIBO/IBI. O000IIAIOT MaTepHall. mporiecce IMCKYCCHH, BBICTYNAaTh C | alroOpuTMa BBITIOJTHEHUS
«BrIpanBanue COOOIICHUAMH. 3a1auu.

KPHCTAJIIOB COJIN P: BHOCHUTD HEoOXO0aNMBIC
JOTIOJIHEHNAS W KOPPEKTHBHI B
crocod  geifcTBUs B clydae
PacXoXKAEHUS HTallOHA, PEATbHOro
JIEACTBUS U €r0 MPOIyKTa.

II: ymMeTh OCyLIECTBIATh CpaBHEHUE
U KI1acCH()UKANMI0 MO 33JaHHBIM
KPHUTEPUSIM

26 IIpakTuyeckas Bremonsstor mpaktrdeckyto pabdory c | I1: cobmromats mpaBmia moBeaeHus | @opMupoBaHue
pabora Ne 5 co0OoieHeM NpaBWJI  TEXHWKU | © pabOTBl ¢  J1abOpaTOpHBIM | ITO3HABATENBHOTO HHTEpeca
«Ounctka  moBa- 6e3omacHocTr. ONKCHIBAIOT pe3yibTar, | 000pyJOBaHWEM B KaOMHETE XMMUM; | 1 MOTHBOB. DopMupoBaHue
PEHHOI comm» JIENaf0T BHIBOJIBI. OCBauBaTh MIPUEMBI | HAaBBIKOB  HCIIOJIb30BAHUS

HCCIIeIOBATEIbCKON JIEATENBHOCTH; | METOJIOB UCCIICIOBAHNA,
CaMOCTOSITETIbHO  (hOPMYJIMPOBATh | YMEHUS aHAIN3UPOBATH
MI03HABATENbHYIO 1IETb. YBHJICHHBIE OTIBITHI

K: CTPOUTH CcOoOO0MIEHNSs B

COOTBETCTBHH C Yy4eOHOU 3amadyeii;

UCIIONB30BaTh PEUEBBIC CPEICTBA

JUISL TUCKYCCUM U apryMEHTalUH

CBOEH MO3UIUH.

P: co3maBark anroput™m JeicTBUi

10 OpraHU3alMd CBOEro pabouero

MecTa c YCTaHOBKOM Ha

(YHKIIMOHAIBHOCTD; BBINOJIHATh

MIPAaKTHYECKYIO paboTy.

27 IIpakTruyeckas Bremonsstor mpaktrdeckyio pabdory c | II: cobmromats mpaBmia moBeaeHus | @opMupoBaHue
pabota Ne 6 co0JroIeHIEM MpaBUJ  TCXHUKU | U PabOTBI ¢  J1abOpaTOPHBIM | MO3HABATEILHOTO HHTEpeca
«3y4yenue 6e3omacHocTr. ONKCHIBAIOT pe3ynbTar, | 000pyJoBaHWEM B KaOMHETE XMMUM; | 1 MOTHBOB. DopMupoBaHue
mporiecca KOppo3uu JIENTaloT BBIBOJIBI. OCBanBaTh NpUEMbl | HABBIKOB  HCIIOJIb30BaHMS
JKee3ay HCCIIeIOBATEIBCKON JIEATENBHOCTH; | METOJIOB UCCIICIOBAHNA,

CaMOCTOSITENHHO  (OPMYJIHMPOBATh | YMECHUS aHAIN3UPOBATH
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MTO3HABATENBHYIO LIENb.

K: CTPOHTH cooO0MIEeHNs B
COOTBETCTBHH C Yy4eOHOU 3amadyeii;
WCIOJB30BaTh PEUCBBIC CPEIICTBA
UL JACKYCCHH ¥ apryMEHTalluu
CBOEH MO3UIINH.

P: co3maBate anroputr™m aeictBuit
[0 OpTaHU3aIMd CBOETro pabouero
MecTa c YCTaHOBKOM Ha
(YHKIMOHATHHOCTE; BEITIOJTHATH
MIPAKTHIECKYI0 paboTy.

YBUJACHHBIC OIBITHI

28 Xumuueckue JemoHcTpanus ycrpoiictBa | IT: opranusoBeiBaTh cBOIO yueOHyI0 | DopmupoBanne
peaknuu. YcaoBus KHCJIOTHOTO OTHETYIINUTENS. | AEATENbHOCTH; (hopMyITUpPOBaTh | MHTEIIEKTYaIbHBIX u
MPOTEKaHUS u JemoHCTpHpYIOT HKCIIEPUMEHT | OTBETHI Ha BOIPOCHI YUHTENS; yya- | TBOPYECKUX CIIOCOOHOCTEH.
MpeKpaIeHus «BynkaH Ha croyie»; B3aMMOJCWCTBHE | CTBOBaTh B TPYNIIOBOM pabore;

XUMHYECKHX XKEJE3HbIX ONWJIOK W MOpPOIIKa cepsl | (popMyInpoBaTh npobnemy;
peaxmuit pu HarpeBaHUH; MOJY4EHHE | BBITIONHSATH Pe(IIEKCHIO CIOCOOOB U
YIIEKUCIOrO Tra3a B3aMMOJCHCTBUEM | YCIOBUM IEHCTBHSA, KOHTPOIb H
Mpamopa ¢ KHCIOTOH M OOHapy>KCHHE | OIIEHKY IIpOIlecca W PE3yJIbTaTOB
€ro ¢ MOMOILBI0 H3BECTKOBOM BOJBL | IESTEIBHOCTH.
PazpabatsiBaror anroput™ | K: IIJIaHUPOBATh yueOHOe
U3TOTOBJICHUSA CaMOJIETIBHOTO | COTPYIHHYECTBO C YYHTEIeM U
OTHETYIINUTEIS. CBEPCTHHUKAMU; BIIQJICTh
MOHOJIOTHYECKOM M JMAIOTHYeCKOi
(dbopMamu; HUCMOIBL30BaTh pPEUYEBbIC
cpeActBa AN JUCKYCCHU |
apryMeHTaluu CBOEW MO3UIINN.
P:  cocraBmaTh miaH  OTBeTa;
¢dbopMynHpoBaTh y4eOHYIO 3agady
Ha OCHOBE COOTHECEHHS TOro, 4TO
y’)K€ U3BECTHO YdYallluMcs, U TOro,
YTO €l HE U3BECTHO.

29 [Tpuznaku JemoHCcTpHpyIOT skcriepuMenThl | I1: cobmonars mpaBuia noseneHus | @opMupoBanme
XUMHYECKHX «[InamenHplii  map», TONydYeHHWE | ©  pabOTBl C  JIAOOPATOPHBIM | MHTEIIEKTYalbHBIX u
pEaKIM. ocanka  ruapokcuza  meaun (1) | obopynoBannem B KaOMHETE XMMHUH; | TBOPUECKHUX CIIOCOOHOCTEHA.
JlabopaTopHsiii peakuueld oOMeHa, BO3rOHKa MHoJa, | OCBaMBaTh npuemsl | DopMupoBaHUE
OIIBIT BBIJIEICHUE  Ta3a U3  PacTBOpa. | UCCIENOBAaTENbCKON JEATENbHOCTH; | IO3HABATENIbHBIX HHTEPECOB
«B3aumogpeiicraue BomonHustor onblT  «lIpUrorosiaeHue | oCylECTBIATh pedraekcuio | ¥ MOTHBOB, HAaIPaBICHHBIX

YKCYCHOW KHCIIOTBI
C THUTHEBOM COIOMU

JTUMOHAJAY. Brimonssaior

J1a00PaTOPHBIH OIBIT.

CHocO0OB M yCIOBUN JCHUCTBHS,
KOHTpPOJIb M OIICHKY TIpoIlecca |

Ha U3YyYCHUC XUMUMU.
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(rumpokapOboHaTOM
HaTpus). YpajeHne
MATEH OT pacTBopa
Homa»

pE3yNbTaTOB JCATEILHOCTH.
K: IUTAaHUPOBATh yaeOHoe
COTPYJHHYECTBO C YyUYHTEIEM U
CBEpCTHHKAMH; BIAJETh MOHOJIOTHU-
YeCKOH M JHAIIOTUIECKON GopMamMu
pedu; BBIpaXKaTb CBOM MBICIH C

JIOCTATOYHOMN MOJTHOTOM u
TOYHOCTBIO.

P: mpuHumare ydeOHYyIO 3amgauy;
aJIcKBaTHO BOCIIPUHUMATh

HHO)OPMAIIHIO YIHTES.

30 O6cyxacHue Brictynator ¢ muHu-npoexktamu 1o | K: pasBuBate ymenue TouHo U | DopmupoBaHUE
Pe3yNbTaTOB MpaK- pe3yabTaTaM OMBITOB, C COOOMICHUSMHU | TPAMOTHO BBIPAKATh CBOM MBICIH, | YCTOMYMBOH MOTHBALUU K
THYECKOH  PabOThI mo TeMe «PaspylieHHe METaioB». | OTCTauBaTh CBOIO TOYKY 3PCHHS B | OOYYCHHMIO  Ha  OCHOBE
No 6 «U3ydenue JHemnarot BBIBOJIBI. O000mIarT | mporecce AUCKYCCHH, BBICTYNATh C | alrOpUTMa BBITIOJTHEHUS
mporiecca KOppo3uu MaTepHai. COOOIICHUAMH. 3a1a4u.

KeJe3ay P: BHOCHUTH HEOOXOIUMBIC
NOTIOTHEHNST H  KOPPEKTUBBI B
cnoco0  medcTBHI B ciydae
pacXoXIeHUs JTallOHa, PeabHOTO
JIEHCTBHS U €T0 MPOIYKTa.

II: ymMeTh OCyIIECTBISATh CpaBHEHHE
U KIacCU(UKAIUIO MO 3aJaHHBIM
KPUTEPHSIM

I'JIABA IV. PACCKA3BI 1O XMMHWMU (3 yaca)

31 Yuenunueckast Breictymator ¢ cooOmeHusmu  u | [I: ocymecTBnaTe mouck U orbop | DopmupoBaHue
KOH(epeHIIHS 3alIMTOW Tpe3eHTanuil. BCTymawT B | HCTOYHHKOB HEOOXOIUMOU | MHTEJUIEKTYaTbHBIX u
«Brp1natomuecs JUCKYCCHH, OOCYXXIAIOT pasiuyHble | MH(GOpPMAIMK, CHCTEMAaTH3UPOBATh | TBOPUECKUX CIOCOOHOCTEH,
pyccKkue yueHble - MO3UIINH, AHATU3UPYIOT UHPOPMAIHIO, | HH()OPMAIIHIO; (hopMyTHpPOBATh | OTBETCTBCHHOTO
XUMUKH» JIeNar0T BHIBOBI. mmpobiemy; y4acTBOBaTh B | OTHOIIEHUS K OOYYECHHIO;

rpymnmnoBoii pabore; 000011aTh U
JeNaTh BBIBOJBI [0 H3YyYCHHOMY
Marepuainy.

K: oOmecHHMBaTBCS MHCHHSIMH B
mnape; Ciymarb OJHOKIACCHHUKOB H
MOHUMATh WX TO3MINI0; HAXOAUTH
OTBETHI Ha BOIIPOCHI,
(bopMyITHpOBaTH UX.

P: mpuHumare yueOHYyIO 3amauy;
aJICKBaTHO BOCIIPUHHMATh

MO3HABATCJILHOTO HHTEpPECa
1 MOTHBOB
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UHPOPMALIMIO YUHUTENS; COCTaBISTh
IUIaH OTBETA; COCTABIIAThH BOIIPOCHI K
TeKCTy,  pa3buBaTh  ero  Ha
OT/AENBHBIC  CMBICIOBBIE — YacTH;
OCYLIECTBIISITh IOCTAHOBKY y4eOHOU
3aJa4d  Ha OCHOBE COOTHECEHHUS
TOTO, YTO yXKE M3BECTHO yYalHMCS,
U TOTO, YTO €Ile He U3BECTHO.

32

Konkypc
co0O0eHnit
y4aluxcst «Moé
J00uMoe
XUMHYECKOE
BEIIECCTBOY»

BricTymaror ¢ COOOIIEHUSMH |
3allMTOW mpe3eHTauui. Berynaior B
IUCKYCCHH, OOCYXIAlOT pa3InyHbIe
MTO3WIINH, AHATTU3UPYIOT MH(DOPMAIHO,
JICIIaIOT BBIBOBI.

II: ocymiecTBIATH HOUCK M OTOOP
HNCTOYHHKOB HE0OX0ANMOH
nHpOpMANNH; CHCTEMATH3NPOBATH
nH}pOpManuio; (hopmypoBaTh
npoGiemy; y4acTBOBAThH B
rpynmnoBoi pabore; 00001aTh U
Jie7aTh BBIBOJBI MO H3YyYCHHOMY
Marepuany.

K: oOmeHuMBaThCS MHEHUSAMH B
mape; CiIymarh OJHOKJIACCHHKOB H
MOHUMAaTh WX IIO3MINIO; HAXOAWTH
OTBETEHI Ha BOIIPOCHI,
(dopMyTHpOBaTH UX.

P: npuHumars ydeOHyIO 3amauy;
aJIeKBaTHO BOCIIPUHHUMATh
MH()OPMALUIO YUIHUTENS]; COCTaBIAThH
IUIaH OTBETA; COCTABIIATH BOMPOCHI K
TEKCTy,  pa3buBaTh  €ro  Ha
OTACTBbHBIE  CMBICIOBBIE  YaCTH;
OCYIIECTBIISITH MOCTAHOBKY Y4eOHOU
3aJa4d Ha OCHOBE COOTHECEHHS
TOTO, YTO yXKE M3BECTHO yUal[HMCS,
1 TOTO, YTO €lIe He U3BECTHO.

dopMupoBaHue
MHTEIJIEKTYaTbHBIX "
TBOPYECKHUX CIOCOOHOCTEH,
OTBETCTBEHHOTO
OTHOWIIEHHS K OOYYEHHIO;
MI03HABATEJILHOIO HHTEpeca
1 MOTHBOB

33

Konkypc
YYIEHUYECKUX
MIPOEKTOB,
MOCBSIIEHHBII
HCCIIEIOBAaHUSIM B
obmacTu
XUMHUYCCKUX
peakui

BeicTynator [¢ 3alUTaMu
MIpe3eHTAINH, MUHU-TIPOCKTOB.
Berymaror B ITHCKyCCHE, OOCYXITArOT
pa3UYHBIC TO3WIHH, aHAIU3UPYIOT
UH(POPMAIIUIO, ICTAIOT BBIBOJIBI.

IT: ocymecTBIsATE MOMCK H OTOOP
WCTOYHHUKOB HEOOXOINMOI
HH(OpPMALINK; CHCTEMaTH3UPOBATh
WH(POPMAIIHIO; (hopmymHIpoBaTh
npoOiemy; y4acTBOBAaThH B
rpynmnoBoi pabote; 0000maTh H
JieNaTh BBIBOJBI MO H3YyYEHHOMY
Marepuaiy.

K: oOMeHHBAaThCS MHEHHSIMH B

dopMupoBaHue
MHTEJJIEKTYalbHBIX u
TBOPUYECKHUX CIIOCOOHOCTEH,
OTBETCTBEHHOTO
OTHOULIEHHST K OOYYEHHIO;
MO3HABATENILHOTO HHTEpeca
1 MOTHBOB
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nape; ciymarb OJHOKJIACCHUKOB H
MOHMMATh HMX MO3ULHUIO; HaXOAUTb
OTBETHI Ha BOIIPOCHI,
(dopMyTHpOBaTH UX.

P: npunmmarh y4eOHywo 3anmauy;
aJIeKBaTHO BOCIIPUHHUMATh
MH(OPMALIMIO YUHUTENS; COCTaBISTh
IUIaH OTBETA; COCTABIISTH BOMPOCHI K
TEeKCTy,  pa30buBaTh  €ro  Ha
OT/CNIBHBIE  CMBICIIOBBIE  YacCTH;
OCYLIECTBIISAITh IOCTAaHOBKY y4eOHOU
3aJa4d Ha OCHOBE COOTHECEHHS
TOTO, YTO YK€ U3BECTHO YYaIIUMCS,
U TOT0, YTO €IIIe He U3BECTHO.

34

Pezeps
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