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CopepkaHune Paboueit nporpammeil

Neo Ha3BaHune pasgena CrpaHuubl
n/n
1 MNoacHuTenbHan 3anuckKa.
OO0m1as xapakTepucTUKa BHEYPOUHOU JIEATEILHOCTH 10 HANPABICHUIO; HA3BAHUE U
BBIXOJHBIE JaHHbIE TporpaMmbl, yTBepkaAeHHOU POC nnu Coserom AIIIIO, Ha ocHoBaHuuU
KOTOpOM cocTaBiieHa 1aHHas Pabouas nporpamma,
1eNb W 33/a4 peaju3aluy J1aHHOUW MPOrpaMMbl BHEYPOUYHOU JESITETbHOCTH B KOHTEKCTE
1eJIeil OCHOBHOT'O 00IIIET0 00pa30BaHUs C YUETOM CIIEHUPUKU IeATETbHOCTH;
AKTyaJIbHOCTh U OCOOCHHOCTH POTrpaMMBbl; (popMa MOABEACHUS UTOTOB 3aHSATHI.
2 OcHOBHOE cogepyKaHue yuebHoro npegmera
3 TemaTnyeckum nnaH c YKa3aHuem Kosinyecrea 4acoB, oTBOAUMDIX Ha
ocBoeHue Ka)Kp,Oﬁ TeéMbl.
Tabnuuya
4 KanengapHo-TemaTnueckoe MIaHuPOBAHHUE.
Tabdauna
5 NMPUNOKEHUA
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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma BHGypO‘IHOfI JACATCIIBHOCTHU «XHUMHS U KH3HBY A ydalluxcs 7 xJacca pa3pa60TaHa Ha OCHOBC CJICAYIOIIHX
HOPMATUBHBIX TOKYMCHTOB!

. @DenepalibHbIl TOCYAApCTBEHHBIM 00pa3oBaTeNbHBIN CTaHIAPT OCHOBHOTO 00IIEero 0oOpa3oBaHUs, YTBEP)KICHHBIM MPHUKA30M
MunucrtepcTBa oopazoBanus 1 Hayku P® ot 6 oxTsa6ps 2009 r. Ne 373,

o OcHoBHasi oOpa3oBarenbHasi MPOrPaMMBI OCHOBHOTO o0miero oOpazoBanus Jlumess Ne25 — MyHHUIIMIIATHHOTO OFOJKETHOTO
0011e00pa30BaTeIBLHOrO YUpEeKIeHUs Topoaa JJumMuTtpoBrpana Y IbsHOBCKOW 00JIacTH.

. [Tonoxxenne o paboueld mporpamMme BHEYPOUYHOH JnesTeapbHOCTH nemarora Jlumes Ne 25 - MyHUIMITAIBHOTO OFOIKETHOTO
0011e00pa3oBaTeIHLHOr0 YUpEeKIeHUs Topoaa JJumMuTtpoBrpana Y abaHOBCKOW 00JIacTH.

. [Tporpammel kypca xumuu 1115 7 kiacca aBtopoB O.C. 'abpuensna, I'.A. lllunapesa (Xumus. 7-9 xnaccel: Paboune nporpammsl

/ coct. T.JI. F'amOypueBa. — M.: [Ipocda, 2015 r.)

Ieaun nmporpaMmsbi:

- @OpMHUPOBAHHE €CTECTBEHHO - HAYYHOI'O MUPOBO33PEHHUSI LIKOJBbHUKOB.

O3HakoMJIeHHE ¢ 00BEKTaMU U SIBJICHUSIMU MaTEpPUaIbHOTO MUPA.

Pacumpenue kpyroszopa, UCIOIb30BAHUE PA3JIMYHBIX METOJOB IIO3HAHUS IPUPOIBI.

®opMUpoOBaHUE MPOEKTHO — UCCIEA0BATEIbCKUX KOMIIETEHIIUI 00yJarommxcs.
3agayaMu [IporpamMmsbl SBIISIFOTCS CIEAYIOIIME:

1. ChopmupoBaTh yCTOMUUBBIN MMO3HABATEIBHBIA HHTEPEC K TIPEAMETY XUMUHU:

. MOJITOTOBUTH YYAIIMXCS K M3YYCHHUIO y4eOHOTO MpeIMeTa XUMHUs B 8 Kiacce;

. pa3BUTH MO3HABATEIIbHBIC HHTEPECHI M MHTEIUICKTYaJIbHBIE CIOCOOHOCTH B TIPOIIECCe MPOBEACHUS XUMHUECKOTO KCIICPUMEHTA,
CaMOCTOSITEIILHOCTh MPUOOPETCHHS 3HAHUH B COOTBETCTBUU C BO3HUKAIOIINMU JKU3HEHHBIMH TOTPEOHOCTAMU;

. dbopMupoBaTh yMeHUsl HAOMIOaTh U OOBSICHIATH XMMUYECKUE SIBIICHUS, MPOUCXOJAIINE B MPUPOJIE, OBITY, N1EMOHCTPUPYEMBIE
YUUTEIIEM;

. dopmupoBaTh yMeHHE paboTaTh C BEIIECTBAMH, BBIMOJHATh HECIOXXHBIC XMMUYCCKHE OIBITHI, COONIOIATh MpaBHia TEXHUKU
0e30I1aCHOCTH;
2. Pa3BuBaTh HCCIIEA0BATEILCKUAE M TBOPUYECKHE CIIOCOOHOCTH YUAIIUXCS:

. (bopMHpPOBATh YMEHHUE BBIMOJIHATH K IPAMOTHO O(OPMIISTH UCCIICI0BATEIILCKYIO padoTy;

. (GopMyIHPOBaTh 1I€Tb U 33J]a4d MCCIICIOBAHUS, BBIJBUTAaTh TUIIOTE3Y, BBIICIATH MPOOIeMy, 0OBEKT M MPEIMET UCCIICIOBAHMS,
COCTABJIATH IIJIaH JCUCTBUU U KOppeKTI/IpOBaTB €ro,

. JIeNIaTh BBIBOJIBI U 3aKJTFOUCHHUSI, aHATU3UPYS MPOJICIIAHHYIO padoTYy.

3. ®opmupoBaTh HHHOPMAITMOHHO-KOMMYHHUKAIIMOHHYIO TPAMOTHOCTb:
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. pa3BUBaTh YMEHHUS CAMOCTOSITENILHO MCKaTh, OTOMPATh, aHATU3UPOBATh, MPEACTABIATh, MepeiaBaTh HHPOPMAIIUIO, HUCIIOIb3YS
COBpPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTHH;

o COBEpPILEHCTBOBATh TEXHUUECKUE YMEHMS U HAaBBIKM pabOThI C MPOrpaMMaMH 110 CO3/IaHHIO TECTOBBIX U IpadUuecKux 0ObEKTOB,
JOKYMEHTOB, ITpe3eHTaluil, (puibMoB.
4. BocnuThIBaTh 3KOJIOTMYECKYIO0 IPaMOTHOCTB:!

o dbopMUpOBaTH YMEHUSI IPOTHO3UPOBATH BO3ZMOXKHBIE MOCIEICTBUS JEATEIIbHOCTH YeIOBEKa 7Sl JOCTHXKEHUS 0€30IacHOCTH, Kak
COOCTBEHHOM KHU3HEACATEILHOCTH, TaK U O€30MaCHOCTH OKPY>KAIOLICH CPEeIbl;
o dbopMupoBath ymMeHHS 00€CHEUHUTh JMYHYIO SKOJOTHYECKYI0 Oe30MacHOCThb, Jelias MPaBUIIBHBIA BBIOOP Cpeau OTPOMHOIO

KOJIMYECTBA HOBBIX XMMHYECKH CHUHTE3UPOBAHHBIX BEILECTB, & TaK )€ OLEHHUBATh pPEKIaMy, COAECPKALYI0 MOJ4YacC JIOKHBIE CBEICHUS IS
NOTPeOUTENS WM MPOTHBOPEYAIYI0 OCHOBHBIM 3aKOHAM €CTECTBEHHO - HAYUHBIX JTUCIUILINH.
Pabouas nporpamma peanusyercs Ha ocHoBe Y MK, coznannoro noa pykosoactBoM O.C. ['abpuensna u yueOHuka «Xumus. BBogusiit kype. 7
kiaccy // Xumusi. BBogHbIH Kypce. 7 Kace
INa6puensu O.C., Octpoymos WN.I'., Axnebunun A.K. 7-e uzn., crep. - M.: 2013. - 160 c. //
Pabouas mporpaMMa BHEypOUHOH AESITENBHOCTH Ul 7 Kjlacca MpeaycMaTpUBaeT U3ydeHue XuMun B o0béme 34 yacoB B rofi, 1 yac B Hezento.
KanennapHo-remarnueckoe jIaHUpOBaHUE COCTABJICHO Ha 33 4yacos.

JUYHOCTHBIE U METAITIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUYHOM JESTEJbHOCTH

CucTeMHO — ACSITEIHHOCTHBIN TOJIX0/1, JICKAIIUNA B OCHOBE CTaHAapTa, IPEANOJaraer:

- OMpeJesieHue Led U OCHOBHOTO pe3yibTaTa 0Opa3oBaHUs KaK BOCIHMTAHWE M PA3BUTHE JTUYHOCTH OOYYaIONMIMXCS, MO3ITOMY CTaHIAPT
YCTaHABIIMBAET TPEOOBAHMS K pe3y/IbTaTaM 00YYarOIINXCS HE TOJIEKO MIPEJIMETHBIM, a B TICPBYIO OUepeIb TMIHOCTHBIM U METAIIPEIMETHBIM.

MeTtanpeamMeTHble  pPe3ylbTaThl MPENICTaBISIOT  co00it OCBOGHHBIE OOYYarOIIMMHCS YHHUBEpCAIbHBIE Yy4eOHbIE JEHCTBHS

(TTo3HaBaTeNbHBIC, PETYJISTUBHBIE W KOMMYHHUKATHBHBIC), 0OCCIICUMBAIONINE OBJIAJCHUE KIIOYCBBIMH KOMIICTCHIIUSMH. JIMIHOCTHBIC PE3yNIbTaThI
MIPEJICTABISAIOT CO00M OCBOCHHBIE JTUYHOCTHBIE Y'Y /1.

OcBocHHE MTPOTrPAMMBI 00YUYAIOIITUMHUCS TO3BOJUT MOJIYIHUTh CIICIYIOIIHE PE3YIbTAThI:

- B chepe pa3BuTHs TMYHOCTHBIX YHHBEPCAJIBHBIX Y4eOHBIX AelcTBHUI CO3/1aTh YCIOBUS TS (OPMUPOBAHUS:

* OCHOB COITMAIBHBIX KOMITETEHITUH (BKJIFOYAs IIEHHOCTHO-CMBICIIOBBIC YCTAHOBKH M MOPAJTbHBIC HOPMBI, OTIBIT COIMATBLHBIX M MEKITHYHOCTHBIX
OTHOIICHUN );

* TOTOBHOCTH M CTIOCOOHOCTH K MEPEeX0/1y K caMooOpa30BaHHIO HA OCHOBE Y4€OHO-

MO3HABATEIBHON MOTHBAIIMH, B TOM YHCJIE TOTOBHOCTH K BBIOOPY HAIIPaBJICHUS

poQUIHLHOTO 00pa30BaHUS.

- B chepe pazBuTHs KOMMYHHKATHBHBIX YHHBEPCAJBHBIX Y4eOHBIX AelCTBUI MporpaMma CriocoOCTBYeT:
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* (hOpMHUPOBAHUIO JCHCTBHIA MO OPraHU3ALNHU U IJIAHUPOBAHUIO YUEOHOTO COTPYIHHUYECTBA C YUUTEIEM M CBEPCTHHUKAMH, YMEHHI paboTaTh B
rpynmne M NPUOOPETEHHUIO OIbITa TaKOH PadOTHI, MPAKTHYECKOMY OCBOCHHIO MOPAIBHO-3TUYECKUX W IICUXOJOTMYECKUX NPHUHLUIOB OOIICHUS H
COTPY/IHUYECTBA;

* IPaKTUYECKOMY OCBOCHHIO YMEHHI, COCTABIISIONINX OCHOBY KOMMYHHKATHBHON

KOMIICTCHTHOCTH: CTaBUTb W PCIIATH MHOFOO6p213HBIC KOMMYHUKATHUBHBIC 3aJida4u, HeﬁCTBOBaTB C y‘-IéTOM Mo3nuu Jpyroro u ymeTb
COTJIaCOBBIBaTh CBOW JACWCTBHS; YCTaHABIMBATH M IONICPKUBATh HEOOXOJMMBIE KOHTAKTHl C JPYTUMH JIFOJABMH; YAOBJIECTBOPUTEIBHO BIIAJIETh
HOPMaMH ¥ TEXHUKOH OOIIEHUSI.

- [IpnopureTHOEC BHUMAaHKE yCISECTCS MO3HABATEIbHBIM YHHBEPCATBbHBIM Y4eOHBIM J1eHCTBUHIM

* IPAaKTUYECKOMY OCBOEHHIO OOYJarOIIMMUCS OCHOB IIPOEKTHO - HCCIIEA0BATENbCKON AEATEIbHOCTH,

* IPAKTHYECKOMY OCBOCHHUIO METO/IOB MO3HAHMS, UCIIOJIB3YEMBIX B PAa3JIMUHBIX O0JACTSAX 3HAHUS U cepax KyJIbTYpPbl, COOTBETCTBYIOIIETO UM
WHCTPYMEHTApHs W MOHATUHHOTO aImapara, perysipHOMY OOpamieHHI0 B Y4eOHOM MpoIecce K MCHOJIb30BAHUIO O0IIEy4eOHBIX YMEHUH, 3HAaKOBO-
CHMBOJIMYECKHX CPEJCTB, IMUPOKOTO CIIEKTPa JIOTHYECKUX JEUCTBUI U OTIEPAIIHIA.

- B cdepe pa3BuTHs peryJsiTUBHBIX YHUBEPCAJIbHBIX Y4eOHBIX JAeiCTBUIH MPHOPUTETHOE BHUMAHUE yAEIsIeTCs (POPMHUPOBAHUIO JEHCTBUI
IeJIeTIoNIaraHysl, BKJIF0Yasi CHIOCOOHOCTh CTaBUTh HOBBIC YUE€OHBIC 1S U 3a/1a4H, IUTAHUPOBATh UX PEATH3aLHUIO.

- B cdepe pazButus nJIaHUPyeMbIX BOCIHUTATEIbHBIX Pe3yJIbTATOB Kypca:

Ilepsviti yposenv pezynbmamog - TPHOOPETEHHE IIKOJIbHUKAMH COLMAIBHBIX 3HAHWUN W TPEICTABICHUH O XMMHYECKHX TEXHOJOTHSX, O
3HAYCHUEC XNMHU B COBPECMCHHOM MHUPC, PA3JIMYHBIX TCXHUKAX U BUJAaX UCKYCCTBA, UCIIOJIB3YIOIUX AOCTHIXCHUA XUMHHU, IOHUMAaHUA UX COIII/I&JH)HOfI
3HAYUMOCTH B TIOBCETHEBHOM >KM3HH. [lJIs1 TOCTIDKEHMST TAaHHOTO YPOBHS PE3yJIbTaTOB 0cO00€ 3HAYCHNE UMEET B3aUMOJCHCTBUE YYCHUKA CO CBOMMHU
YUUTCIIIMUA KaK 3HAYMMBIMU JJI1 HETO HOCUTCIIAMU COLIMAJIBHOT'O 3HAHWA U IMTOBCCAHCBHOI'O OIIbITA.

Bmopoii yposenwv pe3ynomamog - pOpMHUpPOBaHUE MO3UTHUBHOIO OTHOIIEHHUS IIKOJBHUKOB K 0a30BBIM IIEHHOCTSM OOIIECTBa (YEJIOBEK, CEMbS,
OtedecTBO, TIpUpPOFA, MHUpP, 3HAHUS, TPYH, KYyJbTypa), YBOKEHHS K JyXOBHO-HPAaBCTBEHHBIM I[EHHOCTSIM B MPOIECCE KOMIUIEKCHOTO OCBOEHUS
IPOrpaMMbl, OCMBICJIEHHOTO TOHUMAaHUS POJIU U 3HAYEHUS KYJIbTYpPHI B )KU3HU HApoJia, IEHHOCTHOTO OTHOILIEHMS K COLIMAIBbHOM PeaJbHOCTH B LIEJIOM.
JInist TOCTHKEHHS TAHHOTO YPOBHS Pe3yJIbTaTOB 0c000€ 3HAYCHHE UMEET PABHOIPABHOE B3aWMOJICHCTBHE MIKOJIBHHUKA C JAPYTUMH IIKOJbHUKAMH Ha
YPOBHE KJjlacca, IIKOJIbI, TO €CTh B 3aIlMIIEHHOM, APYKECTBEHHOW eMy COLMaJIbHOM cperie.

Tpemuii ypogenv pe3yiomamos - TOITyYEHHE NIKOJIbHUKAMH OIBITA CAMOCTOSTEIBHOTO COLMAIBHOTO IEHCTBHSA, PA3BUTHE TBOPYECKOTO
MOTEHIMAaja JIMYHOCTH B MPOILECCe MCCIIEAOBAaHUS U pealu3allMd TBOPUYECKHX MPOEKTOB — HCCIEeN0BaTEeIbCKOW paboThl. s JOCTHIKEHHS JaHHOTO
YPOBHSI PE3yJIbTaTOB 0CO00O€ 3HAUEHUE HMEET B3aMMOJICHCTBUE UIIKOJIBHHKA C COLUUAIBHBIMU CYObEKTaMH 3a IpeleiaMH IIKOJbl, B OTKPBITOM
OOILECTBEHHOH cpejie.

CucreMa OTCICKUBAHUA H OIICHUBAHUA PE3YJIbTAaTOB 06yqu1/I5[ IIKOJIBHUKOB MIpOXOaUT YE€PE3 y4aCTUC UX B 6ece11ax 10 Pa3sHbIM TEMaM,
y4JacTHe B HAy4YHO — MCCIIEIOBATENbCKUX KOH(DEPEHIUAX U KOHKYPCaX UCCIIeA0BATENbCKUX padoT, pealn3aliio HCCIeI0BaTeIbCKUX MPOEKTOB.

Bce oOydatonuecss B TeUSHHE MOCEUICHHS 3aHITHN BBHIOMPAIOT TEMYy  HWCCIIEJOBAHHS M BBITOJHSIOT MCCIENIOBATEIBCKYIO paboTy, KOTOpas
NPEJCTaBIsAETCS HAa UTOrOBOW KoH(epeHIHH. [Ipu 3TOM BO3MOXXHO BBINIOJHEHHE TBOPUECKOTO OTU€Ta KaKk MHIMBUAYaJIbHO, TaK M B rpynne u3 3-4
YEJIOBEK.
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®opmupoBanue YV /[ BICTynaeT Kak 1ejb 00pa3oBaTeIbHOTO MpoLecca, a X cpOpMUPOBAHHOCTH ONpeAesieT ero 3(p(peKTuBHOCTS.

COJIEP)KAHUE TEM KYPCA BHEYPOUHOM JEATEJBHOCTH
I'naBa 1. Xumus B uenrpe ecrectso3nanus (11 yacon)

XuMHA Kak 4acTh ecTecTBO3HaHMA. [Ipeamer xumun. XUMHUs — 4acTh €CTECTBO3HAHUs. B3aMMOOTHOLICHUS YEJI0BEKA U OKPY’KAIOIIEr0 MUpA.
[Ipeamer xumun. Gusnveckue Tena u Bemecrsa. CBolcTBa BemecTB. [[puMeHeHne BEeCTB Ha OCHOBE UX CBOMCTB.

HabumroneHne 1 3KCriepUMEHT KaK METO/bl U3yUEHHUs! €CTECTBO3HAHUS U XUMMH. HabmroaeHne kak OCHOBHOM METOJ| MO3HAHUSI OKPYKAIOILEro
Mupa. YcinoBus npoBeneHus HabmoaeHus. I unoresa. OxcnepuMenT. BoiBon. Ctpoenune miuamenu. Jlaboparopus u o6opynoBaHue.

MonenupoBanue. Monenb, MonenupoBanue. Oco6eHHOCTH MoJenupoBanus B reorpaduu, ¢pusuke, 6uonorun. Moaenu B Ouonorun. MyJspKu.
Mogenu B pusuke. DnektpodopHas MamuHa. ['eorpaguueckue Moaenn. XMMHUECKUE MOJEIH: TPeIMETHbIE (MOJIENIM aTOMa, MOJIEKYJ, XUMHUYECKUX U
IIPOMBIIIJIEHHBIX IPOU3BOJICTB), 3HAKOBBIE, WJIM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPABHEHUS PEAKIIMIA).

XuMHUECKUe 3HAaKU U (QopMysbl. XMMHUYECKMH 3JeMEHT. XuMHuyeckue 3Haku. VX o0o3HadyeHue, NpOM3HOLICHHE. XUMHYECKHE (OPMYIIbI
BemiecTB. [IpocTeie u cioxHbIe BemecTBa. MHaeKch 1 kodhduimenTtsl. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

Xumus U (u3MKa. YHUBEPCAIbHBIM XapakTep NOJOXKEHUH MOJIEKYISIPHO-KMHETHYECKOM Teopud. IIOHATHS «aTom», «MOJeKysaa», «HOH».
Crpoenne BemecTBa. Kpucrammmueckoe cocrosinue Beniectsa. Kpucrammueckue pemerkn TBepabix BemecTs. Auddysus. BpoyHoBckoe aBmkeHHE.
BemecTBa MOIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

ArperaTtHble cocTosiHUsI BellecTB. [loHsATue 00 arperaTHoM cocTosiHUM BemlecTBa. dusmueckue U XxuUMHueckue sipiaeHus. ['az3000pasHble,
KHJIKHME U TBEpJIble BelecTBa. AMOpP(HbIE BELIECTBA.

Xumus u reorpagpusa. Crpoenue 3emiu: sSApo, MaHTusA, Kopa. Jlurochepa. MuHepanasl U ropHble MOpoJsl. Marmatuyeckue M oca-Io4yHbIE
(HeopraHn4eckue U OpraHMyecKkue, B TOM YUCIIe U TOPIOYHE) TOPOIbI.

Xumus u 6uosnorus. XUMUYECKUNH COCTaB KMBOM KJIETKH: HEOpraHudeckue (BoJa MU MUHEpaJbHBIE COJIM) M OpraHuyeckue (OesKH, >KUpBI,
YTJIEBO/IbI, BATAMUHBI) BellecTBa. buonornueckas posib Bojbl B xHUBOH kieTke. @oTocunTes. Xnopoduiul. buonornyeckoe 3HaueHue xKUpoB, OEIKOB,
3(QUpPHBIX Mace, YIIeBOI0B U BATAMUHOB JUISl )KU3HEJESATEIbHOCTH OPTraHU3MOB.

KauectBennsle peakiuu B xuMHuH. KauecTBeHHbIe peakiuu. Pacrio3HaBaHMe BEIECTB C NOMOIIbI KAUYECTBEHHBIX PEAKLMN. AHATUTHUECKUN
curHai. OnpezensieMoe BEIECTBO U PEaKTUB Ha HETO.

Hemoncmpayuu

e Komnekuus pa3iMyHbIX IPEeIMETOB Wi GoTorpaduil MpeaMeToB U3 aTIOMUHUS IS WLTIOCTPALIMU UAEH «CBOMCTBA — MPUMEHEHHE.

e VYuyeOGHOe 000pyAOBaHKE, UCTIOIb3YEMOE Ha YPOKax (PU3UKH, OMOJIOTUH, reorpapuu U XUMHUH.

e DnekTpodopHas mamuHa B neiictBuu. ['eorpaduueckue monenu (riaolyc, kaprta). buonornueckue Moaenu (MyJsbKd OpraHOB U CUCTEM
OpPraHOB PAacTEHUH, )KUBOTHBIX U yesioBeka). dusnueckne 1 XUMUYECKUE MOJIEIN aTOMOB, MOJIEKYJI BEHIECTB U KPUCTAIITUYECKUX PEIETOK.

e (OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIENTU BOJIbI, YTJIEKHUCIIOTO U CEPHUCTOTO ra3oB, METaHa.
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e (OOpa3ibl TBEPABIX BEIIECTB KPUCTAIUIMYECKOTO CTPOCHUS. MoIeH KPUCTAIITMYECKUX PEIIETOK.
e Boja B Tpex arperatHbix cOCTOSTHUAX. KoJuleKuus KpuCcTaIMuecKuX U aMOp(HBIX BEIIECTB U U3ICTUI U3 HUX.
e KoJsutekuus MUHEpaNoB (JIa3ypUT, KOPYH/, XaJIbKOIUPHT, (IIFOOPUT, FAJIUT).
e KoJutekuus TOpHBIX MOPOA (TPAHUT, pa3IuyHble (POPMBI KaJIbLIUTa — MEJl, MPaMop, U3BECTHSK).
e Komaekuus roprounx MCKOMaeMbIX (HeTh, KAMEHHBIN yroJib, CIaHIIbI, TOP]).
Jemoncmpayuonnvie IkcnepumeHmet
e Hayunoe Habmronenue u ero onucanue. M3ydenue crpoeHus miaMeHu.
e CnupToBas HKCTpAKIUs XJIOPO(PUILIa U3 3€TCHBIX JINCTHEB PACTCHUH.
o «llepenuBanuey yriieKUCIOro raza B CTakaH Ha ypaBHOBEUICHHBIX BECAX.
e KauecTBeHHas peakuus Ha kuciaopoa. KauecTBeHHast peakuys Ha YTiIeKUCIbIN Ta3.
Jlabopamopnuie onvimol
e PacmpocTpaHeHHe 3amaxa 0JIeKOJIOHa, TyXOB WK JAE€30JJ0paHTa Kak nporecc 1updy3um.
Habnronenne OpoyHOBCKOTO ABMIKEHUS YaCTUYEK YSPHOU TYIIH MOJT MEKPOCKOIIOM.
Huddysus mepmanranara Kaius B )KeIaTHHE.
Oo6napyxenue 3(pUpHBIX Maces B aleIbCUHOBON KOPOUKE.
W3yueHne rpaHuTa ¢ IOMOIIBIO YBEIIMYUTEIBHOTO CTEKIIA.
Omnpenenenne coaep kaHus BOJbI B PACTCHUU.
OOHapy)xeHue Maciia B CEeMEHax M0JICOJTHEUHUKA U IPELIKOro opexa.
OOHapyxeHue Kpaxmaja B MIIEHUYHOM MyKe.
B3aumoneiicTBre ackopOMHOBOW KUCIIOTHI ¢ HosioM (onpeseneHre ButamMuaa C B pa3IMuHBIX COKax).
ITponyBaHMe BBIIBIXaEMOI'0 BO3/lyXa Yepe3 U3BECTKOBYIO BOJY.
OOHapyxeHue U3BECTKOBOM BOJIbI CPEIU pa3IMUHBIX BELIECTB.
Homawnue onvimoi
e 1I3roToBiEHNE MOAETIEH MOJIEKYST XUMHUYECKUX BEIIECTB U3 TUIACTHIIMHA.
e Jluddysus caxapa B Boje.
e  OmbITHI ¢ MyCTON 3aKPBITON TIACTUKOBOM OYTBHIIKOM.
e (OOHapykeHHe KpaxMaia B IPOAYKTax MUTAHUs; sSOI0KaX.
Ilpakmuueckas paboma Ne 1. 3HakoMCTBO ¢ J1a00paTOpHBIM 0OopynoBaHueM. [IpaBuia TEXHUKH O€30MaCHOCTH.
Ilpakmuueckan paboma Ne 2. HaGnroneHue 3a ropsiieil cBe4oid. Y CTpoilcTBO U paboTa CIUPTOBKH.
I'nasa 2. Marematuka B xumnu (9 4acos)
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OtHOCuUTENbHBIE aTOMHAasi M MOJEKyJsipHas Maccbl. OTHOCHUTENbHAs aToOMHas Macca 3JeMeHTa. MonekynspHas wmacca. OrmnpejeneHue
OTHOCHUTEJILHON aTOMHOM MacChl XUMHUYECKHX djieMeHTOB 1o Tadsmie JI. M. MenneneeBa. HaxoxaeHne OTHOCUTEIBHONW MOJIEKYJISIPHOM MAacChl IO
(dhopMyIie BelecTBa Kak CyMMBI OTHOCHTEIBHBIX aTOMHBIX MAacC, COCTABIISIOIINX BEIIECTBO XUMUYECKUX JICMEHTOB.

MaccoBas 10511 37€MeHTa B CJI0KHOM BemiecTBe. [loHsATHE 0 MaccoBOi 0Jie XMMHYECKOTO 3JIEMEHTa B CJIOYKHOM BEILIECTBE U €€ pacyeT 1o
dbopmyre BemiectBa. Haxoxaenune Gopmysabl BelecTBa M0 3HAYCHHUSIM MACCOBBIX J0JICH 00pa3yroluX €ro 3JIEMEHTOB (s ABYXYacOBOTO M3YUCHHUS
Kypca).

Uwucrteie BemiecTBa U cMecu. Uucrteie BemecTBa. Cmecu. ['eTeporeHHble M TOMOTEHHBIE cMecH. |'a3000pa3Hble (BO3AyX, MPUPOIHBINA ra3),
xujakue (HedTh), TBepAble cMecH (TOpPHbBIE MOPO/Ibl, KYJIMHAPHBIE CMECH M CHHTETHYECKHE MOIOIINE CPEJICTBA).

OO0beMHas nonst ra3a B cMecu. OmpezaeneHue o0ObeMHOHN jomu ra3za B cMecu. CoctaB aTMOCEpHOro BO3AyXa M MPUPOAHOTO Tasza. Pacyer
o0beMa JI0JIM Ta3a B CMECH T10 €ro 00beMy U Ha000POT.

MaccoBas nonst BeuiecTBa B pactBope. MaccoBasi ol BemiectBa B pactBope. Konrentpamnus. PacTBoputens U pacTBOPEHHOE BEIECTBO.
Pacuet Macchl pacTBOPEHHOTO BEIIECTBA 10 Macce pacTBOpa M MacCOBOM J10Jie paCTBOPEHHOT'O BEILIECTBA.

Maccosas noins npumeceid. [ToHATHE 0 YMCTOM BelIeCTBE W MpUMecH. MaccoBas JIoJsl pUMecH B o0pasiie HCXOIHOTO BemecTBa. OCHOBHOE
BellecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA MO MAacCe BEIIECTBA, COIEPIKAIIETO OMPEICTICHHYI0 MaCCOBYIO JIOJIFO MIPUMECEH.

Hemoncmpayuu

o Komnekuus pa3inyHbIX BUAOB MpamMopa U U3AeI1il U3 Hero.

CMech peyHOro U caxapHOTo Mecka U UX pasJieieHue.
Konnexkuust HehTH U HEPTEIPOTYKTOB.
Kosuteknust ObITOBBIX CMECEH.
Juarpamma coctaBa atMochepHOro Bo3ayxa. JluarpaMma coctaBa MpupoIHOTO Tasa.

e  Komnekuus «MuHepanbl U TOPHBIE TOPOBI».
Jlomawinue onvimul

e l3ydeHue cocTaBa HEKOTOPBIX OBITOBBIX U (DapMaIleBTHUECKHUX MPENapaToB, COASPKAIIUX ONMPEACTCHHYIO OO MPUMECEH.
Ilpakmuueckaa padoma Ne 3. [IpurotroBneHue pacTBopa ¢ 3aJJaHHON MacCOBOM J10J1€i paCTBOPEHHOTO BEUIECTBA.

I'nasa 3. SIBnenus, npoucxoasimue ¢ Bemecrsamu (10 yacos)

Paznenenue cmeceil. CriocoObl pazaeneHus cMeceil 1 ouncTKa BemecTB. HekoTopsle mpocTeiine crnoco0bl pa3ieieHus: CMeceil: mpoceuBaHue,
paszielieHne cMecei TIOPOIIKOB JKee3a M Cephbl, OTCTauBaHHE, JEKaHTAlWs, EHTPUPYTHPOBAHUE, Pa3JIEIIEHUE C MTOMOIIBIO JICTUTEIBHON BOPOHKH,
¢mnbTpoBanue. dunbrpoBaHue B jaboparopuu, ObITy M Ha mnpousBojicTBe. [loHsTHe o ¢unbrpare. AncopOuus. [lonarue o6 ancopOuuu u
azcopOeHTax. AKTUBUPOBAHHBIN Yrojib Kak BaKHEHIINHA afcopOeHT. Y cTpoiCcTBO MPOTHBOTa3a.
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Juctuisnus, iy neperonka. Juctnuianus (IeperoHka) Kak MpoLece BbIAEICHHUS BELIECTBA U3 XKUAKOW cmecH. JIMcTHuIMpoBaHHAas BOAA U
obnactu ee npumeHeHus. Kpucrannuzanusa win BeinmapuBanue. Kpucramnuzanus u BelllapuBaHue B J1a00paTOpuu (KpUCTaLTU3aTophl U dhappopoBbie
YaIIKy 71 BeinapuBanust) U npupone. [leperonka Hegru. Hedrenpoaykrel. @pakipoHHas neperoHka »XUIKoro Bo3ayxa.

XHUMHUYECKUE PEAKINHU. Y CJIOBUS IPOTEKAHUS U MIPEKPALICHUS XUMUYECKUX peakiil. XMMUYECKHE PEaKIIMK KaK MPOLECC IPEBPAILECHUS OJJHUX
BEIIECTB B Jpyrue. YCIOBUS NMPOTEKAHUS XUMHUYECKUX peakiuii. ConpuKoCHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Kartamuzatop. MHruburop.
VYrpaneHue peakuusMu TrOpeHHUs..

[Tpu3naku XxuMu4eckux peakuuid. [Ipu3HaKuM XMMHYECKHX peakIii: U3MEHEHHE IIBEeTa, 0Opa3oBaHUE OCAJKa, PACTBOPEHHUE IMOIYyYCHHOTO
0CaJiKa, BbIJICJICHUE T'a3a, [OSIBICHUE 3aI1axa, BbIJICJICHUE U HU MOTJIOLEHUE TEIIOTHI.

Hemoncmpayuu

o  O®unwtp [llorTa. Boponka broxHepa. YcranoBka st GUIBTPOBAHUS MO BAKYYMOM.
e PecnuparopHble Macku U MapJieBbI€ MOBSI3KHU.
e [IportuBoras u ero ycTpoucTso.
o Komrekuus «HedTb 1 HEPTETPOTYKTHI».
Jlemoncmpayuonnsle IKCnepumenmaol
e Pazgenenue cMecH MOPOILIKa CEPhI U JKEJIE3HBIX OMUIIOK.
Pa3znenenne cmecu nopoiika cepbl ¥ MeckKa.
Pa3nenenne cmecu BOJIbI M paCTUTEIBLHOTO Macia C IOMOIIbIO LETUTEIbHOU BOPOHKHU.
[TonydyeHnue AMCTUIUTMPOBAHHON BOJIBI C TOMOIIBIO JTA0OPATOPHOM YCTAHOBKH VISl IIEPETOHKU KUAKOCTEH.
Pa3znenenuie cMecu nepMaHranara u IMXpoMaTa Kajius CliocoOOM KpUCTaILTU3aLNH.
B3aumopeiicTBue jkeIe3HbIX ONMUIIOK U MOPOIIKa CEpPbl IPU HaIrPEBAHUU.
[TonydeHune yriekuciioro rasa B3auMoIeiCTBUEM MpaMopa ¢ KUCIOTON U 00HapYKEHHE €ro ¢ TIOMOIIIbIO U3BECTKOBOM BOJIBI.
Karanutuueckoe pasnokeHue nmepokcuia Bogopoaa (katanuzatop — nauokcu Mapranma (I1V)).
OO6Hapy>keHue pacTBOpa LIEI0UX ¢ TOMOIIbIO HHIUKATOPA.
B3aumopeiicTBue pacTBopa nepMaHraHara Kajaus ¥ pacTBoOpa AUXpoMaTa Kajlus ¢ paCTBOPOM CyJIb(puTa HATPUS.
B3aumopeiicTBue pacTBopa nepMaHraHara Kajausi ¢ aCKOpOMHOBOM KUCIIOTOM.
B3aumoneincTBue Xjaopuaa Keesa ¢ )KeJITOU KPOBSHOM CONbIO ¥ THAPOKCUIOM HaTpUs.
e BsaumogeiictBue ruapokcuaa xenesa (I1I) ¢ pactBopom consiHOI KUCTOTHI.
Jlabopamopnuie onvimol
e AzcopOuus KyKypy3HbIMH MaJIOYKaMH [1apoOB Maxy4YHX BELIECTB.
e l3ydeHue ycTpolicTBa 3aKUTANIKH U TUIAMEHHU.
Jomawnue onvimot
e PazneneHue cMecH CyXoro MoJIOKa M pE4HOr0 IECKa.
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e OrcravBaHue B3BECU MOPOIIKA JJIsI YUCTKH MOCYAbI B BOJIE U €€ JIeKaHTaI[usl.

e AjncopOuusi aKTUBUPOBAHHBIM YIJIEM KPaCsSIIUX BEIIECTB METICU-KOJIbI.

e PacrBopenue B Bojie TabseTku acnupuHa YIICA.

e [IpuroroBneHue n3BECTKOBON BOJbI U ONBITHI C HEM.

e U3zyuenue cocraa CMC.
Ilpakmuueckasa paooma Ne 4. BeipamyBanve KpUCTaUIOB COJH (JIOMAITHUI SKCIIEPUMEHT).
Ilpakmuueckan paboma Ne 5. OuncTKa NOBapEHHOU COJIN.
Ilpakmuueckan padoma Ne 6. VI3ydenue npoiiecca KOppo3uHu Keliesa.

I'naBa 4. Paccka3sbl mo xumum (3 4yaca)

Yuenuueckan kongpepenyusn. «Boigaroniecst pycckue y4eHbIe-XUMUKI.
Koukypc coobwenuii yuamuxcs. «Moe TIOOMMOE XUMHYECKOE BEIIECTBOY (OTKPBITHE, TOTYUCHUE U 3HAUCHUE).
Konkypc yuenuueckux npoexkmoeg. KoOHKypc MOCBSIIEH U3YYCHUIO XUMUYECKUX PEaKIUil.

YYEBHO - TEMATHYECKOE IINTAHUPOBAHHUE

No Coneprkanue Komn-Bo yacos
TeOpHUs MIPAKTHKA BCEr0
1 XHUMHS B IIEHTPE €CTECTBO3HAHUS 9 2 11
2 MareMaTruka B XUMUAHU 8 1 9
3 SIBneHus, mpoucxXoAsIIre ¢ BeIeCTBAMU 7 3 10
4 Pacckasbl mo XxuMunu - 3 3
HUTOI'O 24 9 33
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Tema Koua-Bo Buasl geATe/IbHOCTH PesyabTarsl Jara

4acoB Mertanpeamernsie (I1- JInyHOCTHBIE IInan. dakr.

Mo3HaBarTeJibHbIe, P-
peryasituBHble, K-

KOMMYHHMKATHBHbIE)
I'JTABA I. XUMHUS B HEHTPE ECTECTBO3HAHMISI (11 yacoB)
Xumust Kak dacth | 1 Becena o  ecrectBo3Hammm  kak | [I:  ¢dopmymmpoBate oTBeTsl Ha | @opMHpOBaHUE
€CTECTBO3HAHUS. KOMIUIEKCE HayK O NpHupoze: (HM3WKH, | BONPOCHl YYHTENs; YJacTBOBAaTh B | IMO3HABATEIbHBIX MHTEPECOB
IIpeamer xumun XUMHUH, Owomormn u reorpaduy; O | rPynmoBod padoTe; HCIONB30BATh | © MOTHBOB, HANPaBICHHBIX
MOJIO)KUTETTBHOM W OTPHIATENFHOM | NMpHEMBI paboThI ¢ HH(OpPMAIHCH. Ha H3y4eHHe XUMHH.
BO3/leiiCTBUM YeNoBEKa Ha MPUPOLTY. K: IUTaHUPOBATh yueOHoe | PopMupoBaHue YMEHU
Ipesenrammss «Tema W BewecTBa. | COTPYAHMYECTBO C Yy4WTeJeM U | coONOAaTh AUCUMIUIMHY Ha
CpoifcTBa BellecTB KaKk OCHOBAa HX | CBEPCTHUKaMU; BIIAJIETh | YpPOKE, YBa)KUTEIBHO
NIPUMEHEHHUS». JleMoHCTpanys | MOHOJIOIMYECKOH M JAMAJOTHYECKOW | OTHOCUTBCS K
KOJUISKI[MH pa3HbIX TpeaMeToB U3 | popmamu peuw. YUYUTEIIO 31
AJIIOMUHUA  [JI1  WUIIOCTpaluud  HUACU P: aJICKBaTHO BOCIpUHUMATDH OJJHOKJIACCHHUKAaM.
«CBOMCTBa-TIPUMEHEHUE. nH(pOpMALMIO YUYUTENS; COCTaBIATH
IIaH OTBETA; BBITONHATh

MOCTAaHOBKY y4eOHOH 3amadm Ha
OCHOBE COOTHECEHHs TOTO, 4TO yXKe
W3BECTHO YyYallMMCS, ¥ TOTO, HYTO
ellle He U3BECTHO.

HaGmonenue u Cnymaror paccka3 o HabmoneHnu kak | I1: opranm3oBbeiBaTh cBOIO yueOHyro | DopmupoBaHHe
9KCHEPUMEHT  Kak OCHOBHOM MeToJIie TIO3HAHUS | IeATEIHHOCTD; HAYYHUTHCS | MHTEIJIEKTYaIbHBIX
METOIBl HM3y4YCHHUS OKpY’)KalOIIero MHpa, 00 yCIOBUAX | MPOBOAUTH HAOIIOACHUS. crocoOHOCTEH, yepes
€CTeCTBO3HAHUS U MIPOBEACHUS HaOmonenus. | K: TUIAHUPOBATh ydebHoe | aHanm3 u CHHTE3;
XUMHHU JemoHCTpanus y4eOHOTO | COTPYIHHYECTBO C Yy4YUTEIeM | | [I03HABATEIBHOTO HHTEPECa;
00Opy/IOBaHUs,  MCIOJB3YEeMOTO0  Ha | CBEPCTHUKAMH; BJIAJICTh | OCO3HAHUSA LEHHOCTH
ypokax (U3MKH, XUMHH, OHMOJIOTMH U | MOHOJIOTMYECKOW W JMaJOTHYeCKOH | METO/OB HAYYHOTO
reorpaum. JlemoHcTpanus | popmamMu peud; BBIpaXKaTh CBOM | ITO3HAHMS.
HaOJIOZICHUS CTPOCHHS TIIaMEHH. MBICIIH C JIOCTaTOYHOM IOJHOTOH H
TOYHOCTBIO.
P: a/IeKBaTHO BOCIIPUHUMATH
nH(OpMaLMIO YUYUTENS; COCTaBISTH
TUTaH OTBETA,; BBITIOJIHATH

nabopatopHylo paboTy H JenaTh
BBIBOJIBI 110 PE3yJIbTATaM.
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IIpaxTuueckas
pabota Ne 1
«3HaKOMCTBO c
mabopaTOPHBIM
000pyIOBaHUEM.
[IpaBuna TexHUKHU
0e30macHOCTH

Wzyuuts npaBuiia TEXHHUKH
0e30IacHOCTH npu pabote B
XUMHUYecKoM KabmHeTe. Hayumtbes ux
MIPUMEHSITD. Paccmotperts
nmabopaTopHOe 00OpymOBaHWE. Y3HATh
€ro yCTPOWCTBO, HA3HAYCHUE, ITPUEMBbI
oOpareHusI.

IT: opraHu30BBEIBaTH CBOIO Y4EOHYIO
JIeITeNIbHOCTh; ~ y4acTBOBaTh B
TpymmoBo  pabore;  coOmoaaTh
IpaBWiIa MOBEOCHHA M pPabOTHI ¢
nmabopaTopHBEIM  000pyIOBaHHEM B
KaOuHeTe XHMHUY; 0CBauMBaTh
HpHEMBI HCCIIeI0BATEIBCKOM
JeATEIbHOCTH.

K: ¢opmupoBaTh KOMMYHHKAaTUBHbIE
JeUCTBHS, HarpaBJICHHbIE Ha
CTPYKTYpHUpOBaHHE HH()OPMAIUU IO
TeMe.

P: BBITIOJIHATH 3aJaHuA B
COOTBETCTBMHM C  IIOCTaBJICHHOW
eJIbI0; CTPOUTH alrOPUTM JCHCTBUH
10 OpraHU3alllM CBOEro pabodero
MecTa c YCTaHOBKOH Ha
(YHKINOHAJIBHOCTE; BBITIOJTHSTh
IPaKTUYECKYI0 paboTy.

®dopmupoBaHUe
MO3HABATEJILHOIO HHTEpeca
u MoTtuBoB. dopmupoBaHue
HaBBIKOB  HCIIOJIB30BaHUSA
METOJIOB HCCIIEJIOBaHMS.

[IpakTuueckas

pabora No 2
«HaOmonenne  3a
ropsuie  CBEYOM.
VYerpoiicTBo u
paboTa CIUPTOBKH»

HayunTbcss TpOBOIUTH HAOIIONCHHMS.
N3yuuth YCTpPOHCTBO CIHUPTOBKU U
npaBuiia obpaineHus c
HarpeBaTeJIbHBIMHU IPUOOpaMu

IT: opraHu30BEIBaTH CBOIO YYEOHYIO
JACATCIBbHOCTD, y4acTBOBAThH B
IPyNIoBoii  paboTe;  coOIrOAaTh
IpaBujia MOBCACHUA U pa6OTI>I C
mabopaTOpHEIM 000pyIOBaHHEM B
Ka6I/IHeTe XUMHH, OCBauBaTh
IIPUEMBI HCCIIEI0BATENIbCKOM
JIeSITeIIbHOCTH.

K: ¢opmupoBaTh KOMMYHHKAaTHBHbIE
JeUCTBHA, HarpasJICHHbIC Ha
CTPYKTYpHpOBaHHE HH()OPMAIUHU IO
TeMe.

P: BBIIIOJIHATH 3aJaHuA B
COOTBETCTBUM  C  IOCTaBJICHHOM
LENbI0; CTPOUTD AJITOPUTM ACHCTBUM
[0 OpTaHW3alMd CBOEro pabdouero
MeCTa c YCTaHOBKOM Ha
(byHK[H/IOHaIIBHOCTI); BBIIIOJIHATH
MPaKTHYECKYIO0 padoTy.

DopMupoBaHue
MO3HABATENILHOTO HMHTEpeca
n MotuBoB. dopmupoBaHue
HaBBIKOB  HCIOJIb30BaHUS
METOJIOB MCCIEI0BAHUSI.

MoaenupoBaHue.
JlaboparopHsiid

becena 0 MOJEIIAX Kak
a0CTparmpoOBaHHBIX KOMUH H3yYaeMbIX

I1: oBnameHue ymMeHHEM OLICHMBATD
WHPOPMALIMIO, BBACHATH B HEH

®dopMHpOBaHUE
MHTEJIJIEKTYaIbHBIX YMEHUI.
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onbeIT «Jlormueckoe
MIOCTPOCHUE
MOJIENTHA
HEBHUIMMOTO
o0BEKTa»

00BEKTOB u MIPOLIECCOB.
[To3HAaKOMUTECSI C MOJEJISIMH B XUMHUU:
MaTepHanbHble  (MOIENH  aTOMOB,
MOJICKYJ, KPHCTAUIOB, AaIllapaTtoB |
YCTaHOBOK) M 3HAKOBBHIC.

IJIaBHOE,  Pa3BMBAIOTCS  HaBBIKU
BBITIOJTHEHHS J1a00paTOpHON PabOTHI
M0 MHCTPYKTHBHOW KapTO4Ke W
oopMIICHHS ee Pe3yTbTaTOB.

P: yMEHHE OpraHu30BaTh
BBINIOJTHEHWE  3aJaHUH  YUIHUTEIs.
PasButne HaBBIKOB

CaMOOIIEHKH M CaMOAHAaIIN3a.

K: ymenme paborath B rpymnmax,
oOMeHuBaThcst  MH(pOpManmed ¢
OJTHOKJIACCHUKaMHU

®dopmupoBaHUe
CIOCOOHOCTH K
CaMOpa3BUTHIO,
camo00pa30BaHHIo,
MO3HABATENIbHBIX

HUHTEPECOB.

XUMHYECKUE 3HAKH
u popmysl

Becema o XuMHYecKHUX DJEMEHTaXx,
XUMHUYECKHUX 3HaKaX, UX 0003HAYEHUIX,
MIPOU3HOIICHUH it HHpOpMauy,
KOTOPYIO OHH HeCyT. JleMOoHcTparus
IIapOCTEPKHEBBIX ~ MOJENeH  BOIHI,
VIJICKUCIOTO W CEepPHHUCTOTO  Tasa,
MeETaHa. Usrorosienue MoJeaeH
MOJIEKYyNT XHMHYCCKHX BEIIECTB W3
IUIACTHIIMHA.

K: ¢opmupoBath HaBBIKM y4eOHOTO

COTpYIHUYECTBA B Xozie
UHIVBUAYIBHOM U TIPYINIIOBOH
paboTEI.

P: oleHuBath YpOBEHb BIAJCHUS
y9eOHBIM JeiicTBHeM (OTBEYaTh Ha
BOMPOC «4YTO 51 HE 3HAID W He

yMer?»).

IT: BBISBIISITH 0COOCHHOCTH
(kauecTBa,  IpPHU3HAKH)  PA3HBIX
00BEKTOB B npoiiecce ux
paccMaTpUBaHUsL.

dopmMupoBaHUE MOTUBALIUU
K aHAJIMTHYECKOM
eATEIbHOCTH

Xumus v pu3nKa

Becena 00 OCHOBHBIX MOJIOXKEHHUAX
ATOMHO-MOJIEKYJISIPHOTO yUYEHHSI.
JlemoHcTpanust KPHCTAJUINYECKOTO
COCTOSTHHS BEILIECTBA,
KPHUCTAJUINYECKUX PELIETOK TBEPHBIX
BEILECTB. PaccmarpuBaroT
pacnpocTpaHeHHe 3amaxa OJICKOJIOHA,
oyxoB, nuddy3uro caxapa B BOJIE,
NepMaHraHaTa KaJus B KeJaTHHE.

K: pa3BuBaTh yMeHHE TOYHO W
rpaMOTHO BBbIpa)KaTh CBOU MBICIIH,
OTCTauBaTh CBOI TOYKY 3PEHHUS B
npolecce TUCKYCCHH.

P: camocTOsITENIBHO OOHAPYXUBATH
(hopMynrpoBaTh Y4IeOHYIO
npobiemy, OIpeeIATh esb
y4eOHOMU eI TeHHOCTH.

I1: CcomOCTaBNIATH XapaKTEPUCTUKH
00BEKTOB 1o OJTHOMY WIN
HECKOJIbKUM TIPH3HAKaM; BBISBIISTH
CXOJICTBA ¥ pa3ianuus 0OBEKTOB.

dopmupoBaHUe yCTONUUBOU
MOTHBAIIMM K aHalU3y W
00001IeHNI0 3HAHUH]

ArperaTHble
COCTOSIHUS
BEIIECTB

Becema 00 arperaTHbIX COCTOSHHUSX
BEIIECTB: Ta3000pa3Hble, IKHUIKHE |
TBepable  BemecTBa. JleMOHCTpanus
BOJbI B Tpex aneFaTHBIX COCTOSAHUAX.
[IpoBeneHue OMBITA MO MEPEIUBAHHIO

IT: ymenue paboTaTh C pa3IMIHBIMH
HCTOYHHUKAMU nHpOpMaIn 31
MpeoOpa3oBhIBAaTh €€ W3 OJIHOM

hopMBI B JIPYIyto, JlaBaTh
ompeneneHusl NOHATHSAM. Pa3Burtue

DopMupoBaHue

[I03HABATEJIbHBIX MHTEPECOB
u HMHTEJUIEKTYyaJIbHBIX
YMEHUI CpaBHEHMUS,
aHaIusa, SIBIICHUI u
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YIJICKUCIIOTO rasa

Ha BEcCax.

[MoaroroBka cooOuieHnit 0 MUHEpanax.

3JIEMEHTapPHBIX
yCTaHaBJIMBAHUS
CIICICTBEHHBIX CBSI3CH.
P: pa3BuTHE HABBIKOB CAMOOIICHKH U
camMoaHajIn3a.

K: ymenme caymare yaurens u
OTHOKJIACCHHUKOB, apTyMEHTHPOBATh
CBOIO TOYKY 3pEHUSL.

HaBbIKOB
MPpUYUHHO-

MMpo1eCcCOB U YMCHUA A€J1aTh
BBIBO/JIbI.

9 Xumus u becena o reonorumueckoM crtpoenuu | II: OpraHU30BBIBATH cBoto | PopMupoBaHue
reorpagus. IUTaHeThl  3eMuid:  SApO,  MAaHTus, | JeATeIbHOCTD; (hopMyIMpOBATh | MHTEIUIEKTYAIbHBIX u
JlaboparopHsiii murocepa;  DIEMEHTHOM  COCTaBe | OTBETBI HAa  BOIPOCHI  yYHTEJNs; | TBOPUECKHX CIIOCOOHOCTEH,
ombIT  «l3yueHue TEOJIOTMYECKUX  COCTAaBHBIX  YacTeH | OCYIIECTBIATh BHIOOP OCHOBaHMI M | IMO3HABATENbHBIX HHTEPECOB
TrpaHnATa c maa”ersl.  JleMOHCTpanMs KOJUISKIIMH | KpUTEpPUEB TS CpaBHEHMS,

MOMOIIIBIO MHUHEPAJIOB, TOPHBIX MOPOJ M TOPIOYMX | KIACCU(PHUKALUH OOBEKTOB.

YBEJINIHATEITHHOTO HCKOTIaeMBIX. K: Bmametp MOHOJOTHYECKOH U

CTEKIIa» UANIOTHYeCKo  GopMaMu  pedn;
BEIpaXKaTh cBOHU MBICITH c
IOCTAaTOUYHOM TMOJHOTOH u
TOYHOCTBIO; WCIIONIE30BATh PEUCBBIC
cpenctBa A OWCKYCCHH U
apryMeHTally CBOEH MO3UIUH.
P: npununmare yueOHyrO 3anauy;
aJICKBATHO BOCIIpMHUMATh
HHPOPMALMIO YYHTENS; COCTaBJIATh
IUIaH OTBETA.

10 Xumust U becena o xumuueckom cocraBe xkuBoit | II: camocrostensHo BblIenATh U | DopMupoBaHue
OuoJorusi. KJICTKH: HEOPTaHMYECKUX u | dopMynHpPOBaTh  IO3HABATENBHYIO | IMO3HABATEIHHOTO HHTEpeca
JlabopaTopHsrii OpTaHWYeCKHX BelIecTB. JIeMOHCTpAIHsl | [eb; BHIMOJNHATH IOWCK W OTOOp | M MOTHBOB. DOpMHpOBaHUE
OTIBIT MIpe3CHTAINN «KuotHas 1 | UICTOYHUKOB HEOOXOAUMOW | KOMMYHHKATHBHOM
«OmnpeneneHue pacTuTenpHas KICTKW». BreimonHeHne | mHQOpMAanuM; CHCTEMAaTU3UPOBATh | KOMICTEHTHOCTH.
COIICpYKaHUS BOJBI Ta00paTOPHBIX OIBITOB. HHPOPMALIHIO; tdhopmymmposats | @opMupoBaHue YMEHHH
B pacTeHum. mpoOieMy; co34aBaTh alNTOPUTMBI | CTPOUTH paccyXIeHus,
OO0HapyxeHue JIEATETLHOCTH npu pELICHUHN | aHAJIM3UPOBATh.
3(pUPHBIX Macen B po6JIeM TBOPUYECKOTO U IOUCKOBOTO
arneJbCUHOBOM Xapakrepa.

KOpKE. K: IJIAHUPOBATH yueOHOe
ObHapyxeHne COTPYAHHYECTBO C YYHTEIEM |
Macia B CeMeHax CBEPCTHHUKAMU.

MOJICOTHEYHHKA, P:  cocraBmaTh miaH  padoOTH;
Kpaxmaia B BBINOJIHATH 33/1aHNsI B COOTBETCTBUU
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MIIECHUYHOK MYKE»

C IIOCTaBJICHHOMU LECJIbIO; CTPOUTH
AJITOPUTM JICHCTBUI 11O OopraHuzanuun

CBOETO pabouero MecTa c
YCTaHOBKOH Ha ()yHKIIMOHAJILHOCTB.
11 KauecTBeHHbIE becena o kauecTBeHHBIX peakuusax. | II: OpraHU30BBIBATH cBoto | PopMupoBaHue
pEaKIUy B XUMHHU JleMOHCTpaIMOHHBIH 9KCTIEPUMEHT | JIESITENBHOCTD; (hopMyIHpOBaThH | MO3HABATENBHBIX
«KavecTBeHHass peakmus Ha KHCIOPOX. | OTBETBl HA  BOMPOCHl  Y4WTENs; | MHTepecoB. DopMHpoBaHWE
KauecTBeHHast peaknuys Ha yIIIEKHUCIBIH | 0000maTs W3YYCHHBIM MaTepHai, | yMEeHWi CTPOUTh
ra3». @DopMHpOBaHHE TIOHATHS O | JEMaTh BHIBOJBI. paccyxIeHus,
KayecTBEHHBIX  peakuusx kak o | Ki Bmagers MoHosormdeckoil M | aHaIW3UpPOBATh.
peaxmusx, BOCHIPUHMMAEMBIX | quanoruueckoil  ¢opmamu  peuw; | Mcnonb3oBanue 1udpoBoi
OPraHOJIENTUYECKH C TIOMOIIBIO 3pEHHs], | CTPOUTH COOOILEHUSI B COOTBETCTBHH | Jaboparopun Sense Disk@
ciryxa, O0OHSHUSL. ¢ yueOHOH 3a1aueii. BioChemistry
P: npunuMmaTte ydeOHyIO 3amady;
a/IeKBaTHO BOCTIPHHHMATh
nH(pOpMALMIO YUYUTENS; COCTaBIATH
wiaH oTBeTa. OOBACHATH PE3YIIbTATHI
OIIBITOB.
I'JIABA II. MATEMATHUKA B XUMHUMH (9 yacoB)
12 OtHocHUTENbHBIE Cnymaror  pacckaz  yumrens o0 | K: opranmsoBsiBaTh M mnaHupoBaTh | ©opmupoBaHHe
aTOMHast u OTHOCHTENIFHOH  aTOMHOM Mmacce | yueOHOe COTPYIHHYIECTBO C | MO3HABATEJIFHBIX HHTEPECOB
MOJIEKYJISIpHAs JIEMEHTa,  MOJIEKYJSIPHOM ~ Macce, | yUUTEIeM U CBEPCTHUKAMH. " MHTEJIIEKTyalbHBIX
Macchl cnocobax ux ompezeneHus no tadauue | P: popMupoBarh LeleBble YCTAHOBKH | YMEHHN CpaBHEHUS,
JA. W. Mengeneea u 1o ¢opmyie | yaeOHOI JIeSITeTIPHOCTH, | aHaJIH3a.
BEOICCTBAa KaK CYMMBbI OTHOCHUTCJIbHBIX BBICTpanBaTh IOCJICAOBATCIBHOCTDH
aTOMHBIX Mmacc, COCTaBJISIOLIMX | HEOOXOAUMBIX OIepaluil (alIropuTM
BEIIECTBO  XMMHUYECKHX JJIEMEHTOB. | JIEHCTBUH).
VYuarcs HaXOJUTh O3THU BCIIMYHUHBI. II: YMETH OCYIIECTBJIATH IIOUCK
HeoOXomuMol  WMHpOpPMAIUM 10
Tabnuie, OCYIIECTBIISATH
MpOCTEeHIINEe XMMUIECKHE PACUEThI.
13 MaccoBas JoIst Becena o maccoBoii mone xumunueckoro | K: opraHu3oBeiBaTh M IIaHMpoBaTh | PopMupoBaHue HaBbIKa
JJIEMEHTa B JJIEMEHTAa B CIIOXKHOM BEIIECTBE M ee | yueOHoe COTPYTHHYIECTBO C | OCO3HAaHHOTO BBIOOpa
CJIO’KHOM BEILECTBE pacder no ¢opmysie BemlecTBa. YdUaTcs | YUUTEJIEM M CBEPCTHUKaMH. Hanbomee  3((eKTHBHOTO

HaxoauTh (OPMYJBI  BEHIECTBA IO
3HAYEHUSIM MAacCOBBIX noneu
00pa3yronyx ero 3JIeMeHTOB.

P: hbopmMupoBats 1eneBsIe yCTAaHOBKU
y4eOHOM TS TENBHOCTH,
BBICTPanBaTh  IOCIEOBATENFHOCTh
HEOOXOUMBIX OIeparuil (aaropuTM
JIEHCTBUIN).

Il: ymeTs OCylIecTBIISTh CpaBHEHHE

crocoba pernieHus
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n KJ'IaCCI/I(I)I/IKaIII/IIO 10 3aJaHHBIM
KpUTepudaM, peHICHUC 3ajJa4 II0

AITOPUTMY.
Yuctele BeliecTBa becena o pasnuuusix yucTeix BemectB U | II:  camocTtodrensHo BbIIEHATH U | PopMupoBaHUE
U CMecH cMmeceil. JlemoHcTpanmss W omnmcaHue | popMynmpoBaTh — IO3HABATEIBHYIO | TO3HABATEIFHOTO HHTEpeca
cMmecei ra3000pa3HBIX (BO3ImyX, | emb; BHINIOJNHATH IMOWCK W OTOOp | M MOTHBOB. DOpMHpOBaHUE
MPUPOIHEIN ra3), XUAKNX (He()Th) W | HCTOYHHKOB HEOOXOAUMOW | KOMMYHHKATHBHOM
TBEPIBIX (ropHbIe mopoasl, | nHGOPMAHUK; CHCTEMaTH3NPOBAaTh | KOMIIETEHTHOCTH.
kynmuHapHele cMecn U CMC), cmeceit | mHbOpMANHIO; tdopmymmpoBats | @opMupoBaHHe YMEHHH
TOMOTE€HHBIX " TeTepOTeHHBIX. | MpobieMy; co3/1aBaTh aJITOPUTMBI | CTPOUTH paccykaeHus,
JleMOHCTpanusi KOJUIEKLMI Mpamopa W | JIesTelbHOCTH pu pELICHNH | aHaJM3UPOBATh.
U3EIUH U3 HETO. npoOJieM TBOPYECKOTO M MOUCKOBOTO
Xapakrepa.
K: IUIAHUPOBATh yueOHOe
COTPYJHHYECTBO C YYUTEIEM W
CBEPCTHUKAMHU.

P: COCTaBJIATH IJIaH pa6OTI>I;
BBINIOJHATH 3aJaHUs B COOTBCTCTBHHU
C IIOCTaBJICHHOMU LCJIbIO; CTPOUTH
AJIrOPUTM HeﬁCTBHﬁ 0 OpraHu3alu

CBOETO pabouero MecTa c
YCTaHOBKOU Ha (DYHKIIMOHAIBHOCTb.
OO0bemHast Jost Becena 06 o0bemHol nosie kommonenta | [1:  camocrostensHo BbLAEHATH U | PopMupoBaHue YMEHUH
ra3a B CMeCH ra3oBoil cMecu. YuaTcs IpPOU3BOIUTH | GOpPMyIHUpOBaTh  IO3HABATENBHYIO | CTPOHTH paccyxIeHus,
pacuer oOBeMa KOMIIOHEHTa Ta30BOH | IIeJb; BBIMONHATH IOHCK W OTOOpP | aHATM3UPOBATh.
cMecH 10 €ro OOBEeMHOW J0Jie | | HCTOYHHKOB HEoO0X0oaANMON
Hao00poT. JleMOHCTpanms nuarpaMMbl | HHGOpPMaIKK;  CHUCTEMaTH3HPOBAThH
aTMoc(epHOro BO3IyXa M HMPUPOTHOTO | MHpOpManmio; (hopmypoBaTH
rasa. npoOyieMy; CO3[aBaTh AJTOPUTMEI
JIeSITEIbHOCTH pH peleHnH
po0GJIeM TBOPYECKOTO M MIOMCKOBOTO
Xapakrepa.
K: IUIAHUPOBATh yueOHOe
COTPYAHHYECTBO C YYHUTEIEeM U
CBEPCTHUKAMHU.

P:  cocraBmaTe mmaH  paboTHI;
BBIIIOJIHATH 3aJaHHUA B COOTBETCTBUU
C ITOCTABJIEHHOH IIEJIBIO.

MaccoBas JIOJIst Becema o maccoBoii monme BemiectBa B | K: dopmupoBath komMmMmyHHKaTHBHBIE | DOPMHUPOBAHHE  HABBIKOB
BElIEeCTBA B pactBope. OnpezneneHue pacTBOpUTENs | AEHUCTBUS, HaNpaBJICHHbIE Ha | caMoaHalIu3a u

17
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pacTBope U PacTBOPEHHOTO BELIECTBA. YuaTcs | CTPYKTypHUpOBaHUE nHpOpMaNUHU | CAMOKOHTPOJIA
IIPOU3BOIUTH pacuet Macchl | IOAaHHOM TeMe.
pPacTBOPEHHOTO BemIecTBA MO Macce | P: oco3HaBaTh ydaniuMcsi ypoOBEHb U
pacTBopa " MaccoBOH JI0JIe | KadeCcTBO YCBOCHHMS Pe3ybTaTa.
pacTBOPEHHOTO BemecTBa W Apyrue | II:  TPOM3BOJIBHO H  OCO3HAHHO
MOIU(UKAITHOHHBIE pacyeTsl C | BIazeTh OOMMM IPHEMOM pEIICHHS
HCTIOJIb30BAHHEM 3THX MOHSATHH. 3ajga4
17 [IpakTuueckas Bremonasor mpakTHdeckyo paborty c | II: oBmameHme ymeHmeM oneHuBaTh | @opMHpOBaHUE
pabora Ne 3 co0moieHIEM TIPaBHUI TEeXHUKH | MH)OPMAIMIO, BBIACIATE B HEHW | OTBETCTBEHHOTO OTHOLICHUS
«IIpurorosneHue 0€3011acHOCTH. VYyarcs pelmiaTh | IMIaBHOE,  pa3BUBAIOTCS  HAaBBIKM | K yuéOe, CHOCOOHOCTH K
pacTBopa c pacyeTHble 3a7ayd C HCIOJIb30BAHHEM | BBIIIOJIHEHHUS JIaOOpaToOpHOil paboThl | CaMOpa3BHUTHIO,
3aJaHHOU MIOHATHUS «MaccoBast JOJISI». MO0 MHCTPYKTHBHOW KapTO4yKe | | caM000pa30BaHUIO,
MaccoBOM  noJsie odopmiteHHs ee pe3yIbTaToB. [I03HABATENbHBIX
PacTBOPEHHOTO P: yMEHHe OpraHU30BaTh | HHTEPECOB.
BEIIIECTBa» BBINIOJTHEHWE  3aJaHUM  YIHUTEIs.
Pa3BuTHe HaBBIKOB
CaMOOIICHKN M CaMOaHaIIN3a.
K: ymenme paboratp B Trpymnmax,
oOMeHHMBaThCS ~ WH(OpMAIWEd  C
OJTHOKJIACCHUKaMHU
18 MaccoBas JIOJIst becena o wuuctoM BemectBe U | Ki cioymarte apyrux, neitateea | @opmupoBaHue ycTONUUBOR
puMecei npumecu. Pacuer Macchl OCHOBHOTO | MPUHUMATh JIPYTyI0 TOUYKY 3pEHHs, | MOTUBALMM K OOYYEHHIO Ha
BellecTBA 110  Macce  BEIIeCTBa, | OBITh TOTOBBIM H3MEHHUTh CBOIO | OCHOBE anropuTMa
COJEepIKaILETOo OTIPEJICTICHHYIO | TOUKY 3PEHHUSL. BBITTOJIHEHUS 3a7]aui
MaccoBYyIO JIOJIFO Ipumecei, u apyrue | P: ¢dbopMupoBath MOCTaHOBKY
MoM(HUKAITMOHHbIE pacdeTsl c | yueOHOM  3amauym HA  OCHOBE
HCTIONb30BaHUEM 3THUX MOHATHH. | COOTHECEHHS  TOro, 4YTO  yXe
JleMoHCTpanust KoyeKuuii « MuHepasnbsl | M3BECTHO M YCBOCHO YYallUMHUCS, U
U TOpHbIE NOpoabl». M3ydyeHnue coctaBa | TOro, 4TO €I1e HEN3BECTHO.
HEKOTOPBIX OBITOBBIX u | II: BEIOHpPATH Hamnbomee
(hapMareBTHICCKIX mpernaparoB, | 3QQEKTHBHBIE CIIOCOOBI  PEUICHHUS
COJIepKaIllNX  OIpEACICHHYIO  JIONIO | 3ajad.
IIPUMECEH.
19 Pewmenne 3amau u Pewenne pacuerHsix 3a7a4 Ha noHsitus | [1:  popmynupoBate orBeThl Ha | PopMupoBanue

YIPaKHEHU I o
TeMe «Maremaruka

«MmaccoBas J0JIA OJICMCHTA B
BCIICCTBECY, «MaccoBas J0JIA

BONPOCHI YYHTENs; y4acTBOBaTh B
TPYNIOBON paboTe; HCIOJIb30BaTh

TMO3HABATCIBHBIX HHTEPECOB
U MOTHUBOB, HAIPABJICHHBIX

B XUMHUMN» PacTBOPEHHOTO BEIIECTBAY», «00BEMHAs | MpUEMbI paboTh ¢ HH(pOpMaIHEH. Ha HU3y4EeHUE XUMUH.
J0JIs1 ra3000pa3HoOro BemecTBay. | K: IIJIAHUPOBATh yaebHoe | PopmupoBanne YMEHUI
[IpoBoIAT pacueTsl C WCHOIB30BAHHUEM | COTPYJHHYECTBO C YyUYHTEIEM H | COOMIONaTh AWCIUIUINHY Ha
MOHATUI «MaccoBas J0JI DJIEMEHTa B | CBEPCTHUKAMU; BIIAJIETh | YPOKE, YBaKUTEJIbHO
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BCIICCTBCY, «maccoBas J0JIA

MOHOJIOTHYECKON U zmanornqecxoﬁ

OTHOCUTBLCA K YUYUTCIIO U

pPacTBOPEHHOTO BeILIECTBa», «00beMHast | (OopMaMu peyu. OJTHOKJIACCHHUKAM.
JIOJISI Ta3000pa3HOTO BEIIECTBAY. P: a/IeKBaTHO BOCTIDHHAMATH
HHPOPMALINIO YYHUTENS; COCTABIATH
TUTaH OTBETAa; BEITIOJIHATH
MOCTAaHOBKY y4eOHOHM 3amadm Ha
OCHOBE COOTHECEHHs TOTO, UTO YKe
W3BECTHO YYAIIUMCS, M TOTO, HUTO
€I1le He U3BECTHO.
20 Xumuueckue Bricrynaror ¢ munu-npoekramu. Camu | K: pasBuBate ymenune oOMeHuBatbcsi | @opMupoBanue  HaBBIKOB
3arafiku COCTaBIAIOT 3aJa4d C XUMHUYECKUM | 3HAHUSAMH MEXJIy OJHOKJIACCHUKAMHU | caMOaHajH3a u
coJlepKaHHUEM. OcymecTBisoT | s MPUHATHUSL 3(h(GEKTUBHBIX | CAMOKOHTPOJIS.
IIPOBEPKY U B3aUMOIIPOBEPKY. COBMECTHBIX PELICHHUH. dopmupoBaHUe
P: koppektupoBaTh [1€ATE€IBHOCTH: | KOMMYHUKATUBHOMN
BHOCHTh H3MCHEHHS B IMPOIeCcC C | KOMIIETCHTHOCTH.
Y9eTOM BO3HHUKIIHX TPYJHOCTEH H
omubOK, HaMedaTh CIIOCOOBI WX
yCTpaHEHHsI.
II: OpPUCHTHUPOBATHCS Ha
pa3sHooOpa3me Crmoco0OB pEeUICHUs
3a/1a4
T'JIABA II1. ABJEHU S, TPOUCXOJAIIUE C BEHIECTBAMM (10 yacoB)
21 Paznenenue Becena o crocobax paszmenenus cmeceit | I1: oBnageHue ymeHueM oleHHBaTh | DopMHUpOBaHUE
Cwmeceil. Crioco0sl U OYMCTKM BemlecTB. JlemMoHcCTparus | uHGOpPMAIMIO, BBIACIATE B HEHW | OTBETCTBEHHOTO OTHOIICHUS
pa3zaenenust HEKOTOPBIX  MPOCTEHIIMX  CIMOCOOOB | TTIaBHOE,  Pa3BUBAIOTCA  HABBIKK | K y4€0e, CmoCOOHOCTH K
cMecen. pasjienieHusi  CMeceil:  NpPOCEUBAaHHWE, | BBIIIOJHEHHUS JIAOOpaTOpHOil paboThl | CaMOPa3BHUTHIO,
IIpakTnueckas OTCTaMBaHUE, JCKAHTAIMs. BBIMOMHSIIOT | M0 HMHCTPYKTHBHOM KapTOYKe H | caM00Opa30BaHUIO,
pabota Ne 4 ombIT «Pa3zmenenne cmecu Cyxoro | ohopMIIEHHS ee pe3yIbTaToB. MTO3HABATEIBHBIX
«BrIpammBanue MOJIOKa ¥ PEYHOTO IecKay. 3HakomsTcs | P: yMeEHHE OpPTraHHU30BaTh | HHTEPECOB.
KPHUCTAJIOB COJII C XOIOM BHINOJHEHHUS NPAKTUYCCKOH | BBHIIOJTHEHWUE  3aJaHUA  yUUTEI.
paboTEHL. Pa3BuTHe HaBHIKOB
CaMOOIICHKH M CaMOaHaIIn3a.
K: ymenme paboraTh B Tpymmax,
oOMeHuBaThCcst ~ MH(pOpManmed ¢
OJTHOKJIACCHUKAMHU
22 OunbTpOBaHUE. JleMOHCTpUPYIOT dKchepuMeHThl 1o | [1: opranm3oBbIBaThH CBOIO yueOHyI0 | DopMupoBaHue
JlaGopaTopHbIit (UIBTPOBAHUIO, pa3JelieHne CMECH | JIeATENBHOCTh; COOJIIONIATh TpaBHUja | MHTEIIEKTYadbHBIX u
OIIBIT BOABl M PEUYHOrO IecKa. BBINONHAIOT | IOBEIEHUS " paboTsr C | TBOpUYECKHX CHOCOOHOCTEH,
«M3roToBiieHne 1a60paToOpHYIO paboty. ITo | nabopaTopHbiM 00OpPYIOBAaHHWEM B | OTBETCTBEHHOT'O OTHOIICHUS
00BIYHOTO u M3rOTOBJICHHUIO MapJICBBIX IMOBA30K KaK Kabunere XHUMHH, OCBauBaTh K o6yqumo.
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CKJIa4aToro
¢GuIBTPOB u3
¢UIBTpOBANEHON
Oymaru WA
OyMakHOU
canderkm.

CpeAcTBa HMHIMBUIYaTbHOM 3alIUTHl B
Tepuo SMUIEMUIH TpUIIIIA.
Brictynnenus ¢ noknanamu «Mcropus
BO3HHUKHOBEHUS IPOTHUBOTA3a»

MIPUEMBI HCCIIeIOBATEIbLCKOM
JIeSITCIILHOCTH.

K: IUTAHUPOBATh yaeOHOe
COTPYAHHYECTBO C YYHTEIEM U
CBEPCTHUKAMH.

P: BBINOJIHATH 3aJaHNs B
COOTBETCTBMHM C  ITOCTaBJIEHHOMH
LENbI0; CTPOUTh AJITOPUTM ACHCTBUIM
MO OpraHu3allMd CBOEro padouero
MecTa c YCTaHOBKOH Ha
(DYHKIIMOHATBHOCTD,  IUIAHUPOBATh
CBOIO JIeSITCILHOCTD moJ1
PYKOBOACTBOM YYHTEIIS.
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Ancopbius

JleMOHCTPUPYIOT SKCHEPUMEHTHl  T10
a/IcOpOIIMOHHBIM CBOHCTBaM
aKTHBUPOBAaHHOTO  yriusd.  M3ydaior
MIPOTUBOTa3 M €ro ycTpoicTBO. CTaBsAT
OTIBITHI: «AACOPOIHS aKTHBHPOBAaHHBIM
YTJIEM KpacsIIuX BEIECTB»

I1: opraHu3oBBIBaTh CBOIO yUEOHYIO
JIeSITeTHbHOCTD; (hopmynpoBaTh
OTBETHI HA  BOINPOCHI  YUUTEIS;
y4acTBOBaTh B TPYIIOBOW pabore;
0000IIaTe HM3YYEHHBIH MaTepuall,
JIENIaTh BBIBOJIBI.

K: Bnamers MoHOJOrMYeckoW H
JUajoruueckod  Qopmamu  peuu;
CTPOUTH COOOIICHHS B COOTBETCTBHU
¢ yueOHOH 3a7auei.

P: npuanMmaTe yuebHyIO 3axady;
aJIEKBaTHO BOCIIPUHUMATh
nHpopMaLUIO y4YUTENs; COCTaBISTH
TUTaH OTBETA.

dopMHUpPOBaHUE OCO3HAHHS
LEHHOCTH  3JI0POBOTO U
Oe30macHOTO 00pa3a KU3HU.
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HI/ICTI/IJ'IJ'IH]_II/IH, nim
TIIeperouka

JIeMOHCTPHUPYIOT 3KCHEPUMEHTHI IO
TIOJTYYSHHIO AUCTHITUPOBAHHOM BOJIBI C
TIOMOIIBIO0  JTA0OPATOPHOH YCTaHOBKH
TSt MIEpETOHKHU JKUJTKOCTEH.
OCyIIeCTBIAIOT — pa3feieHHe  CMecH
nepMaHraHata W JUuXpomMara Kalius
crocobom KPHCTAJUTU3ALIUH.
Hemonctpanus xoutekunu «Hedts u
HEPTETIPOIYKTEI».

I1: opraHM30BBIBATH CBOIO YYEOHYIO
JIeSTEIIbHOCTh; (hopmypoBaThH
OTBETHl HA  BOMPOCHI  YUHTEJS;
y4acTBOBaTh B TPYIIOBOM pabore;
0000IIaTe HM3YYECHHBIH MaTepuall,
JIeNIaTh BHIBO/IBI.

K: Brmametp MOHOJOTMYECKOH U
JUajoruueckod  Qgopmamu  peuu;
CTPOUTH COOOIICHHS B COOTBETCTBHH
¢ yueOHOH 3a1a4uei.

P:  npunmMate ydeOHyO 3amady;
a/IeKBaTHO BOCIIPUHUMATh
nH(pOpMAaLUIO YUUTEIIS.

DopMUpOBaHKE OCO3HAHUS
LIEHHOCTH  3JI0POBOTO U
Oe3omacHOTO 00pa3a XKU3HU.
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Oo0cyxaeHue
pe3yapTaToB
MIPaKTUIECKON
paboThI Ne 4
«BrIpamiuBanue
KPHCTAIUIOB COJIN

BeicTynalor ¢ MHHHM-TIDOEKTaMH TI0
pe3ysbTaTaM OIbITOB, C COOOLICHUSIMU
no Tteme «Kpucramisl»y. [enaror
BEIBOABI. O000IIAIOT MaTepHal.

K: pa3sBuBaTh yMCHHE TOYHO U
TPaMOTHO BBIPAXKATh CBOU MBICIIH,
OTCTauBaTh CBOIO TOYKY 3PCHHUS B
nporecce JAUCKYCCHH, BBICTYMATh C
COOOIIEHUSIMH.

P: BHOCHTBH HEOOXOINMBIE
JIOTIOTHEHHSI U KOPPEKTUBBI B CIIOCO0
JCUCTBHS B Cllydae pacXOXkKICHUS
3TaJOHA, PEAILHOTO JCHCTBUSA U €ro
MPOAYKTA.

I1: yMeTh OCYIIECTBIATh CPaBHEHUE
U KiIacCU(UKAIUIO MO 3aJaHHBIM
KPUTEpUAM

dopMupOBaHUE YCTOMYUBOM
MOTHUBAIM K OOYYCHHIO Ha
OCHOBE anropuT™Ma
BBITIOJTHEHHS 3a7]a49H.

26 IIpakTuueckas Bemmonusor mnpaktuyeckyro padoty c | I1: cobmomate nmpaBuiia noBenenus U | GopMupoBanue
pabora Ne 5 co0ImoieHIEeM TIPaBHII TEXHUKH | pabOTHI c 7Ta00paTOPHBIM | TTO3HABATEIBHOTO HHTEpeca
«Ounctka 6e3omacHocTi. OTNHCHIBAIOT PE3yNbTAT, | 000PYIOBaHUEM B KaOMHETE XMMHUH; | 1 MOTHBOB. DopMHpOBaHKE
MIOBAPEHHOM COIN» JENA0T BEIBOJBL. OCBaNBaTh INPHUEMBI | HABBIKOB  HCIIOJIb30BaHHSA
UCCIIEOBATENbCKON  AEATENBHOCTH; | METOIOB HCCIIEIOBaHMUA,
CaMOCTOATENbHO  (OPMYIHPOBATH | YMECHHSA aHAIIN3UPOBATh
MO3HABATENBHYIO LEIb. YBUJICHHBIE OIBITHI
K: CTPOUTH cooO0IICHHUS B
COOTBETCTBHM C Yy4eOHOW 3amaueii;
HCTIONIBb30BaTh peueBble CPEACTBA AT
JIUCKYCCUM U apryMEHTalUu CBOEH
TIO3UIIHNH.
P: co3paBarh ayiropuT™m AE€MCTBUIL 1O
OpraHM3ali  CBOero  pabouero
MecTa c YCTaHOBKOM Ha
(hyHKIIMOHAJIBHOCTD; BBINOJHATh
MPaKTHIECKYIO0 padoTy.
27 [IpakTnueckas Bemonusaor mpaktudeckyio padoty c | II: cobmomaTe npaBmiia moBeneHus U | PopMupoBanue
pabora Ne 6 co0IoieHIeM TIPaBHII TEeXHUKH | pabOTHI c 7a00paTOPHBIM | TTO3HABATEIBHOTO HWHTEpeca
«M3yuenue 6e3omacHoctu. ONKCHIBAIOT PE3yJNbTaT, | 000pPyOBaHUEM B KaOMHETEe XMMHUH; | U MOTHBOB. dDopMmHpoBaHKE

mporecca Koppo3uu
xKesezan

JCJIAI0T BBIBOJBI.

OCBauBaTh IIPUEMBI
HCCIIEIOBATEIILCKON  JAEATENBHOCTH;
CaMOCTOSITENBHO (dhopmynHpOBaTh
MTO3HABATENFHYIO IEJb.

K: CTpPOUTH COOOIIeHUS B
COOTBETCTBMM C Yy4eOHOH 3amauei;
UCTIOJIb30BaTh PEUEBbIE CPEACTBA AT

HaBBIKOB HCIIOJIb30BaHUA
METOO0B HUCCJIICAOBAHNUA,
YMEHUA AHAJIM3UPOBATH

YBUIACHHBIC OIIBITHI
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JIUCKYCCUM W apryMEHTallu CBOEi
MO3UIINH.
P: co3znaBaTh anroput™m IEHCTBUH 1O

OpTraHM3alii  CBOEro  pabouero
MecTa c YCTaHOBKOM Ha
(hyHKIIMOHATIBHOCTB; BBITIOJIHATH

MIPaKTUIECKYI0 paboTy.

28 XuMu4ecKue JemoHcTpanus ycTpoiicTBa KUCIOTHOTO | [I: opranm3oBeIBaTh CBOIO ydeOHYI0 | DopmupoBaHUE
peakiuu. Y cCloBHA OTHETYIINTEIS. JIeMOHCTPHUPYIOT | OEATEIBHOCTS; (hopMyITHpPOBaTh | MHTEIUIEKTYaIbHBIX u
IIPOTEKaHUs u JKCTIepUMEeHT  «BynkaH Ha crone»; | OTBETHI Ha  BOIPOCHI  YYHTENs; | TBOPUECKHUX CIIOCOOHOCTEH.
IIpeKpaIleHust B3aUMOJICHCTBUE JKEJIE3HBIX OIMJIOK W | yU4acTBOBaTh B TPYIIOBOH pabore;

XUMHUYECKHX MOpOIIKa Cepsl IpU  HarpeBaHuu; | GopmynupoBarth npoOiemy;
peaxui MOJTy4YeHHE YTIEKHCIIOTO rasa | BBIIOJHATH Pe(IIEKCHIO CIIOCOOOB U
B3aUMOJICHCTBUEM MPaMOpa € KUCIOTOM | YCIOBUM JNEHUCTBUS, KOHTPOIb U
n OOHapyXeHHe €ero ¢ TIOMOINBIO | OIIGHKY TMpoIecca M pe3yIbTaToB
N3BECTKOBOM BOzAbBI. Pa3pabaTeIBaioT | AESTEIBHOCTH.
AJIITOPUTM H3rOTOBJIEHUS camojensHoro | K: IUTaHUPOBATh yueOHOe
OTHETYIINUTES. COTPYAHHYECTBO C YYHTEIEM U
CBEPCTHUKAMU; BIIAJETh
MOHOJIOTHYECKOM M AMAJOTHYECKOU
(opmamMu; HCIONB30BaTh PEUYEBBIC
cpeactBa A AMCKYCCHMH U
apryMeHTallly CBOCH MO3UIUH.
P: COCTaBISAITh  IIAaH  OTBETA;
(hopMynHpOBaTH YUEOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHHs TOTO, YTO YK€
U3BECTHO Yy4allUMCs, U TOro, 4TO
€I He U3BECTHO.

29 [pusnaku JleMOHCTpHUPYIOT skcriepumenTsl | I1: coGmonats npaBnna noseaeHus u | dopmupoBanue
XUMHUYECKHX «[1nameHHBIH mWap», MoIydeHHe ocaaKa | padoThI c 7Ta00PaTOPHBIM | MHTEIUIEKTYaIbHBIX u
peaxIuii. rugpokenna  menu  (II)  peakmmeit | obopynoBaHneM B KaOMHETE XMMHH; | TBOPYECKHX CIHOCOOHOCTEH.
JlaboparopHsrit oOMeHa, BO3rOHKa HOZAa, BBIIEICHNWE | OCBaWBaTh npuemsl | ©opMupoBaHue
OTIBIT rasa M3 pPacTBOpa. BBIMOJIHAIOT ONBIT | MCCIEIOBATENBECKOW JESITEIBHOCTH; | MO3HABATEIBLHBIX HMHTEPECOB
«B3aumoaeiicteue «IIpurorosnenue JMMOHA/Ia». | OCYIIECTBIATh Pe(IIEKCHIO CIOCOOOB | U MOTHBOB, HAIPaBJICHHBIX

YKCYCHOU KHCIIOTBI
C TIUTLEBOM COJION
(rugpoxapboHaTOM
HaTpus). YmaneHue
IIIT€H OT PacTBOpa
Homa»

BrImomnHAIOT 1a60paTOPHBII OMIBIT.

1 yCIOBUH JNEWUCTBUA, KOHTPOIb U
OLICHKY IIpoliecca M Pe3yJIbTaToB
JIESTETIBHOCTH.

K: IUTAaHUPOBATh yaeOHOE
COTPYIHUYECTBO C YYUTEIEM H
CBEPCTHHUKAMU; BIIAJICTh

Ha N3y4YCHUEC XUMUH.
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MOHOJIOTHYECKOM M IHAJOTHYE€CKON
dbopMamMu  peud; BBIpaXaTh CBOU
MBICTIH C JIOCTATOYHOM IMOJHOTOH M
TOYHOCTBIO.

P: npunmmaTts y4eOHyIO 3amady;
aJleKBaTHO BOCTIpHHUMATh
HHPOPMALIIIO YIUTEIS.

30 Obcyxnenne Brictymaror ¢ MuHE-Ipoektamm 1o | K:  pa3BuBate ymenme TouHO u | PopMHpOBaHHE yCTOWYIHBOI
pe3yIbTaToOB pe3yipTaTaM OIIBITOB, C COOOMICHWSMH | TPAMOTHO BBIpa)XKaTh CBOHM MBICIH, | MOTHBAIlMM K OOydeHHIO Ha
MIPAKTUYECKOI mo Tteme «Pa3pylieHue MeTamoB». | OTCTauBaTh CBOK TOYKY 3pPEHUS B | OCHOBE anropuTMa
paboTsI Ne 6 JHenarot BBIBO/JIBL. O0o001maroT | mporecce AUCKYCCHH, BBICTYNATh C | BBIIOJIHEHUS 3aJa4H.
«3ydeHune MaTepuai. COOOIICHHUAMH.
poliecca KOppo3uu P: BHOCHTD HEOOXOUMBIC
JKenesa» JTOTIOJTHCHUST U KOPPEKTUBBI B CIIOCO0

IEHCTBUS B CiIy4ae pacXOKICHUS
9TaJIOHA, PEANBHOTO NIEHCTBHSA U €ro
MPOAYKTA.
I1: yMeTh OCYyIECTBIATH CpaBHEHHE
U KIacCH(UKAIMIO MO 3aJaHHBIM
KPUTEPHSIM

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

31 YueHudeckas Brictymator ¢ coobmenusmu U | [I: ocymecTtBnaTh mouck u oroop | PopmmpoBaHue
KOH(pepeHIHs 3alIMTOM TMpe3eHTauuil. BcTynaioT B | HCTOYHHMKOB HEO0OXOIUMOW | MHTEIEKTYalbHBIX 51
«Baplaromuecs JIUCKYCCHM, OOCYXAaloT pa3nuyHble | MHGOpMAaKK; CHUCTEMAaTH3HPOBATh | TBOPUECKUX CIIOCOOHOCTE,
pyCCKHE YyYEHBIE - MO3UIMH, AHATM3UPYIOT MH(POPMaNHIo, | HHPOPMAIHIO; (hopMynHpPOBATH | OTBETCTBEHHOTO OTHOILIEHHS
XUMHUKH» JIENat0T BBIBOJIBI. npobiemy; Yy4acTBOBAaTh B | K 00y4ueHMIO;

rpynmnoBoit paborte; 0000mare u
JCJIaTb BBIBOJbI 110 H3YYCHHOMY
MartepHany.

K: oOMeHHBaThCS MHEHUSMH B Hape;
CITyIIaTh OJJHOKJIACCHUKOB "
NOHUMATh WX MO3ULHUIO; HAXOAUTH
OTBETHI Ha BOIIPOCHI,
(hopMyITHPOBATH HX.

P: npuamMarte yueOHy0 3amady;
aJIeKBaTHO BOCIIPUHUMATD
MHQOPMALIUIO YUHUTENS; COCTABIATH
IUIaH OTBETA; COCTaBJISITH BOIPOCHI K
TEKCTY, pa30MUBaTh €r0 Ha OT/CIIbHbIC
CMBICIIOBBIE YacTH; OCYLIECTBISITH

TMO3HAaBATCIBHOIO0 HWHTEpPECa
1 MOTHBOB
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IMOCTAaHOBKY yqe6H0171 3aJa4yu Ha
OCHOBE€ COOTHECCHUS TOI'0, YTO YiKE
N3BECTHO YydYalmuMmcsa, U TOTrO, 4YTO
CIIC HC M3BCCTHO.
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Konkypc
COOOIIEHN

ydauuxcst «Moé

JIFO0MMO€e
XUMHYECKOE
BELIECTBO»

BeicTynaror ¢ cooOmIEHWSIMH U
3allUTON mpe3eHTauuil. Bcerymaoor B
IUCKYCCUH, OOCYXHAlOT pa3udHbIC
MIO3UINH, aHATH3UPYIOT HH(OPMAIHIO,
JETAI0T BHIBOMBI.

IT: ocyuiecTBIsATh MOWCK H OTOOP
HCTOYHHNKOB HEOOXOINMOI
uHpopMaLUK, CHCTEMAaTU3HUPOBATH
HHPOPMALIHIO; (hopmynHIpoBaThH
npobiemy; YJacTBOBAaTh B
rpymnmoBod paborte; 0000mAaTh U
JleNiaTh  BBIBOJBI 110 HM3YYEHHOMY
Marepuaiy.

K: oOMeHHBaThCsSI MHCHUSMH B Tape;
CIIylIaTh OJTHOKJIACCHUKOB u
MOHMMATh WX TMO3UIHUI0; HAXOAUThH
OTBEThI Ha BOTIPOCHI,
(hopmyITUpOBaTH UX.

P: npunumare y4ueOHyIO 3ajady;
aJIeKBaTHO BOCIIPUHHMATH
uH(pOpMALIUIO YUYUTENS; COCTaBIATH
IUIaH OTBETA; COCTABJISITH BONPOCHI K
TEKCTY, pa30MBaTh €ro Ha OT/JCIIbHBIC
CMBICJIOBBIC YaCTH; OCYHICCTBIATH
MOCTAaHOBKY Y4eOHOU 3amauu Ha
OCHOBE COOTHECEHUs TOTO, 4TO yXKe
HU3BCCTHO YydYallUuMCd, MU TOIro, 4YTO
ellle He U3BECTHO.

DopMupoBaHuE
MHTEJUIEKTyaIbHBIX "
TBOPYECKHUX CIIOCOOHOCTEH,
OTBETCTBCHHOTO OTHOIICHHMS
K 00y4deHHIO;
[I03HABAaTEJILHOTO HHTEpeca
1 MOTHBOB
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Koukypc
YYICHUIECKUX
MIPOEKTOB,
MHOCBSIIEHHBII
HCCIIEOBAHUSIM
obnactu
XAMHYECKUX
peaxiuit

B

BeicTynaror ¢ 3amuramMu  Ipe3eHTaInH,
MHUHHU-TIPOEKTOB. Berynaror B
JMCKYCCUH, OOCY)KHAIOT  pa3InYHbIC
TIO3UINH, AHAIM3UPYIOT MH(POPMALHIO,
JIETIAI0T BHIBOMBI.

IT: ocymecTBIATh IOMCK U OTOOD
MCTOYHHKOB HEeo0X0qUMOit
uHGOpPMALMKM;  CHCTEMaTH3UPOBATh
HHPOPMALIHIO; (hopmynHpoBath
npobiemy; y4acTBOBATh B
rpynmnoBoit paborte; 0000mare u
JieNiaTh  BBIBOJIBI [0  HM3YYEHHOMY
Marepuaiy.

K: oOMeHnBaTbCS MHEHUSIMH B TIape;
CIIyIIaTh OJTHOKJTACCHUKOB u
MOHMMAaTh WX T[O3MLHUI0; HAXOAUThH
OTBETHI Ha BOIIPOCHI,
(hopMyIHpOBaTH UX.

dopMupoBaHue
MHTEJUIEKTYaIbHBIX "
TBOPUYECKHUX CIIOCOOHOCTEH,
OTBETCTBEHHOT'O OTHOILICHHUS
K 00y4YeHHIO;
MO3HABATEJILHOIO HMHTEpeca
1 MOTHBOB
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P: npunumars y4yeOHylO 3ajady;
aJIeKBaTHO BOCIIPUHUMATh
UHOOPMALUIO YYHTENS; COCTABIATH
IUIAH OTBETA; COCTABIISTH BOIPOCHI K
TEKCTY, pa30HMBaTh €ro Ha OTICIbHbIE
CMBICJIOBBIC 4acCTH; OCYIIECTBISATh
MOCTAaHOBKY y4eOHOHM 3amadm Ha
OCHOBE COOTHECCHHS TOTO, YTO yKe
W3BECTHO YYallMMCS, ¥ TOrO, 4YTO
elle He M3BECTHO.
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